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Editorial on the Research Topic
 Resources for developmental ecological psychology: organicism, epigenetics, relational development, dynamic systems





1 Aims of the project and the meaning of “ecological”

With the Frontiers Research Topic “Resources for Developmental Ecological Psychology,” we aimed to bring together researchers from various branches of developmental psychology that can broadly be considered ecological. We sought to examine how these approaches relate to ecological ideas and to explore how researchers in the field apply ecological frameworks. Adopting an ecological approach involves using an ecological level of analysis. According to Ulric Neisser's broad yet programmatic definition: “The concept of an ecological level of analysis really includes every form of psychology that takes the physical or the social environment seriously” (Neisser, 1997, p. 96). “Taking seriously” means, with all its theoretical and methodological consequences, that a living being and its environment must be studied in their interconnectedness. This also means rejecting reductionist approaches to development, whether psychogenic or biogenic.

The ecological perspective implies that development is an interconnected, complex, and dynamic process involving organisms within their specific environments, their specific surroundings. Notable scientists such as John Dewey, Roger Barker, James J. Gibson, Eleanor J. Gibson, Gilbert Gottlieb, Kurt Lewin, and Lev Vygotsky worked out theories of development consistent with this broad view. From these foundations, several approaches have emerged over the past fifty years that, in their own ways, support the core idea of developmental ecology. Examples include Developmental Ecological Psychology, inspired by Gibson (1979/2014) and Gibson (1988, Gibson and Pick, 2000); the Bioecological Model by Bronfenbrenner (1979, 2001); Developmental Psychobiology developed by Gottlieb (1991, 2007); the Developmental Relational Systems Approach promoted by Overton (2015); Lerner (2006); Dynamic Systems Theory advanced in development by Thelen (1985); Thelen and Smith (1994); the Sociocultural Approach rooted in Vygotsky's work (1978; 1987) and extended by others, and Developmental Phenomenology, exemplified, for example, by Trevarthan's (1978) and Zahavi's (2008) work.

It is now widely accepted that the frameworks guiding theory and research in developmental science have shifted from Cartesian split-mechanistic paradigms to process-relational systems frameworks over recent decades (Budwig and Alexander, 2021; Lerner et al., 2014; Overton, 2013, 2015; Witherington and Lickliter, 2017; Witherington et al., 2025). This shift is due to the influence of the developmental approaches listed above. These approaches are metatheoretical frameworks that accommodate various theories and research practices. Although they mostly developed independently and emphasize different aspects, they generally align with ecological thinking, even if not explicitly labeled as such. In this context, the ecological perspective acts as a high-level approach or worldview.

Previously, we examined the emerging “coalition” of ecological–relational developmental approaches (Szokolszky and Read, 2018), and through this Research Project, we continue that exploration. First, we discuss core concepts of ecologically focused approaches: interaction/coupling and mutuality. Then, we review the influential theoretical frameworks mentioned earlier, which are also cited as theoretical backgrounds in the Research Topic's papers. Next, we introduce the papers, focusing on how they embody an ecological perspective.



2 The concepts of interaction/coupling, and mutuality

We can analyze ecologically oriented approaches by examining how they incorporate the theoretical ideas of interaction/coupling and mutuality into their ontological-epistemological frameworks. Interaction refers to any reciprocal influence or action between entities—such as organisms, variables, or systems. It highlights the exchange of effects. The concept of interaction suggests that the organism and environment exist separately but interact through exchanges that happen at specific moments. Contextualist approaches often adopt this view when exploring how individuals connect with the physical, cognitive-emotional, and socio-cultural aspects of their environments.1 The doctrine that behavior is the joint function of both context/situation (“outside”) and person (“inside”, including dispositions, agency, and intentionality) implies that potential causes of behavior can be classified into two exhaustive and mutually exclusive categories (Schweder, 1991). Preserving fundamental developmental dichotomies this way prolongs the Cartesian mechanistic worldview in developmental science.

The concept of organism-environment mutuality indicates a more profound interdependence or co-constitution, where each party's identity or function emerges through the connection itself (Dewey and Bentley, 1949; Costall, 2001; Gibson, 1979/2014; Overton, 2015; Read and Szokolszky, 2020). Mutuality ensures a core ontological and epistemological inseparability of the organism and its surround2. The organism and its evolutionary and developmental surround mutually shape one another; they are fundamentally interconnected. Mutuality encompasses interdependence, co-regulation, co-determination, and co-evolution in the connection between the organism and its surround. (Gibson 1966, 1979/2014) developed a theory of action and perception based on mutuality. He showed that in perceiving and acting, organism and environment do not need to be “conjoined,” especially not through some form of code or mental image (cf., Gibson, 1988, p. 256). This underpins the concept of direct perception, claiming that meaningful action is possible because the environment provides richly structured arrays that are directly accessible to the perceiving organism (Gibson, 1966, 1979/2014; Shaw et al., 1982; Still and Good, 1992; Read and Szokolszky, 2020). Mutuality offers a deeper ontological and epistemological basis for developmental science than the interaction framework because if organisms and their surround are fundamentally inseparable, the unit of development is the organism-in-its-surround, not an organism interacting with its environment. Pointing out mutuality as a foundational principle is all the more important, as it is rarely applied in psychology3.


2.1 Family resemblance of ecological—relational orientations in current developmental theories

Researchers (e.g., Budwig and Alexander, 2021; Witherington, 2007; Overton, 2007) have repeatedly argued that conceptualizations at the metatheoretical level shape every aspect of theory, research, and practice. Therefore, careful and critical attention to metatheoretical assumptions is crucial, as is aligning metatheoretical perspectives that share similar commitments. Despite their differences, the explicit or implicit ecological commitments of theories that can be considered as ecological—relational justify treating them as related by family resemblance (Wittgenstein, 1953/2009). They all contribute to ecological thinking in developmental science and provide theoretical reference points for research and further theorizing.

Next, we briefly review the theoretical developmental approaches we mentioned in the first section (see Table 1), focusing on how they contribute to ecological theory in developmental science, even when they do not label themselves as ecological.4 These approaches also serve as theoretical reference points in the collection of papers—a point we will revisit in the next section.

TABLE 1 Influential theoretical approaches, consonant with the ecological worldview.


	Theoretical approaches
	Representative researchers



	1. Developmental Ecological Psychology
	Eleanor J. Gibson, Ann Pick, Karen Adolph


	2. Ecological Systems/Bioecological Model
	Urie Bronfenbrenner, Stephen J. Ceci, Pamela A. Morris


	3. Developmental Psychobiology
	Gilbert Gottlieb, Paul Griffiths, Susan Oyama


	4. Relational Developmental Systems
	Richard M. Lerner, Willis F. Overton, Michael Lewis


	5. Dynamic Systems Approach to Development
	Esther Thelen, Linda B. Smith, Paul van Geert


	6. Sociocultural Approach to Development
	Lev Vygotsky, Michael Cole, Barbara Rogoff


	7. Developmental Phenomenology
	Colwyn Treverthan, Shaun Gallagher, Hanne De Jaegher





2.2 Developmental ecological psychology

Developmental Ecological Psychology was an early, pioneering, and influential alternative to Cartesian developmental psychology, building upon J. J. Gibson's ecological approach to psychology. Core to Ecological Psychology is the idea that perception results not from sensory stimulation, but from structured, specific, directly accessible, and meaningful ambient arrays for an actively engaged organism, tuned by its evolution, development, and situated intentions. Likewise, actions are meaning-oriented intentional acts of the organism as an agent and are not reducible to motor movements. This provides a basis for describing the mutual relationship of an organism and its surround in terms of concepts such as affordances and optic flow, which depend on direct perception. Developing agents actively seek and create new functional relationships within their structured social and physical surround because they can perceive the layout of surfaces and changing events around them. Infant development is driven by active exploration, which helps the child better detect invariant structures that specify affordances, relative to the child's body, skills, and intentions (Gibson, 1988; Gibson and Pick, 2000). This approach has generated valuable insights into key developmental questions in early childhood, such as perceptual learning, the role of affordances, and other topics (e.g., Adolph and Robinson, 2013; Dent-Read and Zukow-Goldring, 1997; Jacobs and Michaels, 2007; Heras-Escribano, 2019; Raczaszek-Leonardi et al., 2018; Szokolszky et al., 2019). Drawing from the ontology and epistemology of Ecological Psychology, DEP offers a mutuality-based theoretical framework for understanding the fundamental, inseparable aspects of development: action and perception. However, less attention has been paid within this approach to addressing issues related to overall organism-environment mutuality during life-course development. The concept of affordances still holds untapped potential for analyzing developmental experiences. As an emerging field, DEP needs to broaden its scope and methodology (Costall, 1995; Kiverstein and Artese, 2024; Read and Szokolszky, 2018, 2024).



2.3 The ecological systems/bioecological model of human development

In his early ecological approach, Bronfenbrenner (1979) influenced by Roger Barker, described systems of environmental influences at increasingly complex levels—micro, meso, exo, and macro—as multiple layers of context that affect human development throughout life. This framework emphasized mapping contextual influences on development, viewing them as engagement embedded within existing systems. Later, Bronfenbrenner (2001) expanded his theory into the Bioecological Model by including four defining properties: process, person (biological and genetic traits), context, and time (chronosystems). Between the 1970s and 1990s, this approach was known as “Ecological Systems Theory.” The updated and final framework is called the “Bioecological Model of Human Development” (Bronfenbrenner and Morris, 2007). Development is seen as resulting from the reciprocal influence of the model's contextual factors. The model incorporates many aspects of related perspectives, such as lifespan psychology and cultural theory. Its distinctive feature is an interdisciplinary and integrative focus on childhood and adolescence, along with an interest in applications to policies and programs that promote youth and family development (Bronfenbrenner and Morris, 2007). The model sparked extensive research, though initially it faced criticism for being mostly descriptive and static, and for assuming passivity in the developing individual. Though regarded as more aligned with developmental systems approaches, the bioecological model was still viewed as lacking in dynamics and theoretically underdeveloped (Lerner, 2006). It was also critiqued for lacking an ecological stance on ontology and epistemology (Szokolszky and Read, 2018). Additionally, many studies cite the model but only use it superficially, focusing solely on specific contextual variables (Tudge et al., 2009).



2.4 Developmental psychobiology

The psychobiological systems approach, originally developed by Gottlieb (1971, 1991, 1992, 2007), played a key role in moving beyond genetic determinism, mechanistic environmentalism, and the nature-nurture dichotomy. Drawing on biological systems theories, Gottlieb offered a comprehensive framework centered on probabilistic epigenesis: the idea that development is not a predetermined process but an emergent, “fully coactional” process, jointly influenced by organismic factors (genetic, epigenetic, neural, behavioral) and typically present environmental influences. Developmental causes are systemic and relational; they operate at multiple levels (genetic, neural, physiological, and social) and involve coaction within and across these levels. This framework explains both the flexibility and robustness of development: in normal development, the ontogenetic niche reliably provides all necessary experiences, but local circumstances can significantly influence development, often in non-linear ways. Each individual develops along unique paths and with distinct histories. Experience is emphasized as a developmental factor that impacts gene expression and neural pathways within the interconnected system; it is a product of evolution marked by developmental plasticity. The dense, interconnected, and mutually constraining nature of development is illustrated through the concept of the developmental manifold—an intricate web of bidirectional relationships in a linear flow from past to present. Novelty and organizational complexity arise from the entire developmental manifold over time. Three crucial ideas are the importance of the organizing principle of integrative levels, the tendency toward increased complexity with evolution, and the contextual nature of behavioral events (Gottlieb et al., 2006; Greenberg et al., 2006). This approach firmly established a systemic, relational, experience-based view of development. At the same time, it was noted that this approach fails to regard the organism as a distinctly formative agent and also that defining experience as “the functioning of the senses” places this theory in the sense-based approach to perception/action/cognition, excluding an ontology grounded in mutuality (Read and Szokolszky, 2020, 2024).



2.5 Relational developmental systems

Relational Developmental Systems, as a high-level theory, was proposed by (Overton 2007; 2013; 2015; Overton and Lerner, 2014). It was conceived as an integrative framework for all approaches that aim to replace the old Cartesian-Split-Mechanistic Worldview. It drew from biological systems thinking as well as David Magnusson's person-oriented holistic-interactionist model of development, according to which the person is not a set of traits but a functionally organized whole (Magnusson, 1988; Magnusson and Stattin, 2006).

Based on process ontology (ontology of becoming), development is viewed as an emergent property resulting from ongoing, reciprocal, and dynamic interactions between individuals and their contexts over time, with the organism considered the producer of its own development (Lerner, 2021). Advocates of the RDS approach oppose mechanistic contextualism, which reduces action to motor activity. Instead, they support organicism-contextualism, where ‘act' pertains to the goal-directed functioning of a system (Overton, 2007; Overton and Ennis, 2006). The individual's contextual relationships are the fundamental unit of analysis in human development. Reciprocally bidirectional, synergistic, or fused relational processes form the basis for individual action and growth (Overton and Molenaar, 2015). Positive Youth Development—a theoretical branch—builds on developmental plasticity and highlights positive change in personal development; when young people are placed in circumstances that promote positive development, their attributes can change positively through their interactions within the relational developmental system (Lerner, 2018, 2021). A broader aim is to optimize the course of human development in applied settings. Witherington and Margett (2019) argue that the RDS approach is a vital and integrative theoretical model. However, it is presented at a highly abstract conceptual level and offers limited methodological strategies for research implementation.



2.6 The dynamic systems approach (DSA) to development

Developmental thinking based on the dynamic systems approach (Kelso, 1995; Van Geert, 1994, 2020) aims to explain the novelty, regularity, and orderliness of behavior using the concepts of self-organization and emergence. The core idea is that behavior, and overall development, are self-organizing, non-linear processes that arise from continuous interactions among the traditional categories of biological, psychological, and environmental factors over time. New developmental patterns emerge spontaneously through real-time interactions and coordination within the system, with development happening through shifts and phase transitions (Thelen and Smith, 1994, 2006; Lewis, 2000). Research within this framework primarily focuses on motor coordination (e.g., Thelen and Spencer, 1998), motor development (e.g., Adolph et al., 2014), and learning dynamics in various psychological domains such as cognitive development (e.g., De Jonge-Hoekstra and Cox, 2020; Stephen et al., 2009), language development (e.g., Cox and van Dijk, 2013), identity development (e.g., Van der Gaag et al., 2015), talent development (e.g., De Hartigh et al., 2018), and teacher-student interactions (e.g., Menninga et al., 2019). The focus is on time-dependent changes within the system, analyzed through computational modeling or non-linear timeseries analysis. The significant contribution of DSA has been to provide innovative methods, along with a formalized theoretical approach to development as a process of dense, nested interactions (coactions) unfolding in time. These methods have also been adopted by researchers using other frameworks, such as Ecological Psychology. DSA has renewed the multi-level contextualist theoretical framework, making self-organization a practically applicable concept and a broad research framework. DSA serves as a valuable overarching theoretical framework for understanding stability and change in development. However, Witherington (2007) distinguishes two main groups within this framework with distinct worldviews. The “pure contextualist camp” emphasizes the present moment when explaining development, viewing movement and behavior as embedded in specific tasks, and it tends to slide into mechanistic principles, overlooking the organism as an integrated whole. Conversely, the “organismic contextualist camp” considers both the local context and the organism's higher-order structure in its explanations (Lerner, 2006; Overton, 2007; Witherington, 2007; Witherington and Lickliter, 2017). Therefore, dynamical systems approaches differ, and thereby raise questions, about how they conceptualize the ontology of development.



2.7 The sociocultural approach

Vygotsky's (1978, 1987) theoretical influence was rooted in his core idea that higher mental functions develop through social interaction and cultural tools like language. His focus was on cognitive processes such as verbal thought, intentional recall, and problem-solving. Since the 1990s, a broad understanding of the cultural-historical nature of development has emerged along these lines. The sociocultural roots of the mind have become a central focus of research. Cole (1996) described development as participation in culturally organized practices. Valsiner (1998) connected sociocultural theory with developmental systems and phenomenological perspectives. Research on guided participation in cultural practices has redefined development as participatory transformation within such practices (e.g., Lave and Wenger, 1991; Rogoff, 2003, 2008). The aim in this framework is to understand how children learn to engage in the complex range of sociocultural activities and how different cultures introduce children to various practices at different developmental stages. Sociocultural approaches have clarified that development, with its multiple pathways, is rooted in culturally specific environments. They have introduced new themes and concepts, including guidance and participation in collective practices, apprenticeship learning, and cultural canalization. It is now widely accepted that learning and development are inseparable from the cultural, historical, and social contexts in which they occur. Recently, researchers have become more interested in examining developmental phenomena from cross-cultural perspectives. There is a shift from viewing culture as a fixed set of values and practices—defined as independent variables—to seeing it as continuously created and reshaped as people question, adapt, and redefine their values and practices (Misra and Babu, 2013). Sociocultural research relies on detailed, context-specific ethnographic data but does not specifically articulate cultural mediation and developmental change. It has also faced criticism for neglecting biopsychological processes, underestimating individual differences and personal agency, and assuming perception is a limited way of knowing (Toomela et al., 2014; Dent-Read and Zukow-Goldring, 1997). Furthermore, some argue that sociocultural research can fall into a dichotomy between the person/mind and culture (Schweder, 1991).



2.8 Developmental phenomenology

Developmental Phenomenology is an approach that combines the study of lived experience with developmental psychology to understand how a person's subjective experience changes and evolves over their lifetime. An important insight of phenomenology, most notably expressed by Merleau-Ponty (1962/1945), is that in human practice, the world appears to shared awareness before any conscious reflection. Intersubjectivity based on shared, embodied, direct awareness is a fundamental concept in phenomenology. Building on Merleau-Ponty's argument, modern phenomenology views the developing individual as an embodied, intentional, meaning-making whole (Gallagher, 2008; Fuchs and De Jaegher, 2009). Lived experience is studied from both the first- and second-person perspectives. Interaction is examined as “participatory sense making,” where meaning is created and transformed within the interaction itself (De Jaegher and Di Paolo, 2007). Theorists suggest that intersubjectivity is rooted in intercorporeality, meaning perception–action loops of mutual bodily responses and shared bodily awareness (Gallagher, 2008; Fuchs and De Jaegher, 2009). Sense-making is an ongoing engagement with the world, and developmental phenomenology seeks to understand the origins of this experience (Vincini and Gallagher, 2021). Research guided by this theory has demonstrated that infants possess an immediately responsive, conscious awareness of adults' communicative intentions, called primary intersubjectivity (Kokkinaki et al., 2023; Trevarthan, 1978; Sorjonen et al., 2021). Developmental Phenomenology assumes (with Phenomenological Psychology) that most fundamental access to other minds is direct and perceptual (Gallagher and Varga, 2014) and seeks to explain this direct social awareness. Representatives of this approach assume a sensation-based perception and consider direct social awareness arising from the assimilation and accommodation of configurations of sensory experience, combined with innate perceptual abilities and needs (Vincini and Gallagher, 2021). From a relational perspective, it was noted that the descriptive focus on subjective and intersubjective experience, along with the oversight of biological and cultural contexts, limits explanatory power (Overton, 2015; Witherington and Margett, 2011). Additionally, sensation-based explanation excludes a mutuality-based understanding of organism-surround relations (Read and Szokolszky, 2020).

Next, we turn to the papers in this Research Topic to review them, focusing on how the authors interpret and methodologically realize ecological perspectives.




3 The papers in this Research Topic

Our call for papers stated: “The article collection focuses on the different ways ecological thinking (broadly defined) has been integrated into developmental psychology, and the various ways ecological ideas can connect areas of developmental theory and research.” Authors responded by showcasing a range of empirical research, review papers, conceptual analysis, and theoretical papers. Some of the authors tied their research to a particular theoretical framework, others integrated ideas from multiple frameworks, and still others did not specify a theoretical background but, in their design and analytical methods, used resources that can be considered ecological in a broader sense. In what follows, we outline the articles, paying attention to how the authors interpret the meaning of ecological, how they implement it where relevant in their empirical investigations, and in what sense and to what extent the work fits the ecological perspective.

In this Research Topic of papers, two groups of authors connect their theoretical backgrounds to Bronfenbrenner's Bioecological Model. In their paper “Preschoolers' Prosocial Behavior in Groups—Testing Effects of Dominance, Popularity, and Friendship,” Katerkamp and Horn examined preschoolers' prosocial behavior as the result of a complex interaction among proximal processes, individual characteristics, environmental context, and time. While prosocial behavior is a well-studied topic, most research has relied on controlled laboratory experiments testing children alone or in pairs. This paper is therefore ecologically mindful, as the authors studied prosocial behavior in children's natural social environments, within group settings, and during interactions with familiar social partners. The authors focused on how dominance, popularity, and friendships interplay as key factors influencing prosocial behavior, treating these variables as interacting rather than as co-constructing one another. A sociometric assessment of popularity and friendship within the peer group was followed by three field-experimental sessions involving age-appropriate games designed to elicit dominant and/or prosocial behaviors in the groups. Finally, measures of children's popularity, friendships, dominance, and prosociality were externally validated using a teacher questionnaire. Data analysis used standard linear statistical techniques, with correlations at its core, suggesting that selected contextual factors are static and interact with each other. The study underscores that understanding children's prosocial behavior requires a multifaceted ecological approach. It also highlights a future challenge: the methodological and data analysis complexities involved in applying a dynamic, ecological theoretical framework.

Aslanova et al. in “Does sibling family structure matter in the emotion understanding development in preschoolers?” also place their study in the context of Bronfenbrenner's Bioecological Model, in which the child is seen as developing in various levels of social systems, from family to community to institutions, and constantly interacting with her social environment. The authors present a study of how preschoolers' understanding of emotions develops from age five to age six, in relation to contextual variables in family structure: number of siblings, age gaps, presence of a twin, sibling position, and gender composition. While the study has a longitudinal design that can detect changes in the system, the participating children were not observed in interaction or in their family settings. The authors study this topic using a standardized test, the Test of Emotion Comprehension, adapted for research in Russian. The design included three additional standardized tests to evaluate cognitive flexibility, visual and verbal working memory, and non-verbal intelligence. These test scores were then analyzed using non-parametric tests to examine relationships between test scores and family structure variables. The method employed in this study is a traditional psychometric approach to the topic. The authors seem to use the ecological paradigm as a point of departure for their research, rather than a methodological approach. They acknowledge that more dynamic and ecological measures and observations would expand these results in important ways. The important contribution of this research lies in the authors' efforts to expand the typical use of cognitive, standardized, and individualistic measures into broader social contexts.

Gavrilova and Kornienko's research paper, “Perezhivanie as a Source of Children's Development: Case of Emotional Development Intervention through Visual Arts,” builds on Vygotsky's sociocultural theory to explore children's emotional experiences through a case study involving a sibling pair. The authors base their research on Vygotskyan concepts of “perezhivanie” and “refraction”—terms currently used to include emotional aspects in educational research and to support personalized learning. Perezhivanie, described as “a unit of consciousness,” refers to the personal significance and emotional impact of a specific developmental experience, while refraction suggests that the child internally interprets this experience. This research paper embodies the “ecological” perspective by employing an innovative qualitative method; the authors created a dialogical setting in which the child and the researcher viewed and discussed an emotionally charged painting during individual sessions. The following day, the children drew and described their memories of the painting. Video analysis focused on verbal responses, behavioral cues, and features of the drawings, seeking signs of perezhivanie in the child's experience. The authors found that, while “refracting” the experience, the siblings responded differently to the same painting due to various developmental factors, including influences from their socio-cultural family environment. The authors present their research as an attempt to capture “the complexity and multidimensionality of the relationship between environment and psychological processes”. They note that the concept of perezhivanie poses a significant challenge for researchers due to its variable interpretations and empirical difficulties (see also Christodoulakis et al., 2021; Smagorinsky, 2011).

In their paper “A Scoping Review of the Research Evidence of the Developmental Assets Model in Europe,” Martin-Barrado and Gomez-Baya used the Web of Science database to provide an in-depth review of articles published between 2013 and 2024 in Europe that address the Developmental Assets model. The model is aligned with Relational Developmental Systems as a metatheory and Positive Youth Development (PYD) as a theoretical framework, widely used in the United States to study the transition from adolescence to adulthood. Research in the PYD model found strong evidence for the importance of five interrelated components (the 5Cs): Competence (positive self-concept in different areas), Confidence (positive self-worth), Connection (positive relationships with others), Character (respect for cultural and social values), and Caring (sympathy and empathy for others). The DA model further describes how personal and contextual resources (internal and external assets) jointly contribute to the positive transition from adolescence to adulthood. The authors therefore see as “ecological” the interaction of internal and external resources. Creators of this research model identified 20 internal and 20 external assets, based on the Developmental Assets Profile, introduced as a measurement tool (Benson et al., 2004). Results of the scoping review showed that the evidence for DA in Europe was consistent with North American research: a higher presence of developmental assets was associated with higher wellbeing, better psychological adjustment, and lower risk behaviors. A common conclusion of this literature is that positive development occurs when there is an alignment between internal strengths (e.g., positive future expectations) and contextual assets (e.g., social support). Evidently, both the PYD and the DA models capture important, well-researched components of youth development and inform intervention practices. At the same time, the asset perspective reduces the developmental processes it examines to the interaction of predetermined internal and external factors, thereby falling short of the principles of the relational developmental systems paradigm, which aims to capture the complex system of reciprocal influences in development.

The Dynamic Systems Approach, combined with the notion of affordances (defined as possibilities for action) is represented in the theory article “Cognitive Understanding is a Functional Coordination Pattern, Just Like Swimming.” Here, de Jonge-Hoekstra argues that all human and animal movement can be understood as arising from a dynamic system that self-assembles, including the gestures children make when answering questions about ‘cognitive' problems, such as the location of the balance point of a rigid bar. The argument, therefore, draws on dynamic systems theory as used in research on the development of skilled movement, with the added idea that children can perceive what the surroundings afford (in line with Gibson's (1979/2014), work on perception). The author, interestingly, extends her argument beyond skill development to a cognitive task involving conversation, perception, and gesture/action on the part of the adult and the child. She points out that previous research on such ‘cognitive' abilities as Piaget's concept of object permanence has shown that the ‘cognitive' ability is sensitive to the particulars of the surrounding surfaces (see also, Rader et al., 1979), and, therefore, it is important carefully to study the actual situation and actions involved in ‘showing knowledge'. If cognitive abilities are seen as arising from systems that self-assemble given the present task and surroundings, several problems with mental representation are avoided, and skilled action and cognitive ability are aligned within a single, consistent theoretical approach. This article, therefore, presents an interesting comparison with Aslanova et al., who call for efforts to make cognitive tasks more “ecological” by involving the child's environment. In this approach, the whole of the organism-in-its-surround is cognition. This paper is “ecological” in the sense that it analyzes and values the physical and social surroundings of the children whose development is being studied. The transfer of ideas and methods from research on skilled action to studies of cognitive tasks has the potential to provide a completely new understanding of how children know, and how they show their knowing.

In contrast to previous papers, Cornejo et al., in their paper “Spontaneous Bodily Coordination Varies Across Affective and Intellectual Child-Adult Interactions,” do not draw from a particular theoretical framework. The authors investigated symmetrical and asymmetrical bodily coordination between children and a non-familiar adult during experimentally manipulated storytelling situations. The theoretical background draws on multiple sensitizing developmental and interpersonal coordination concepts, such as mirroring, synchronization, and complementary actions, which allude to dynamical systems, but the paper does not pursue their systematic integration into a unified theoretical framework. The study can be considered “ecological” because it focuses on how naturalistic factors, such as affective and intellectual story content and narrating, shape bodily coordination in real-time social interactions. The authors' use of “ecological” thus refers to the influence of the social and physical context on children's behavior (more interaction-based), rather than to mutual reciprocity between children and their environment. While the experimental design richly captures spontaneous, social interaction-based behavior and contributes valuable data, the application of “ecological” does now go deeper than the design.

Similarly, in their paper “Advancing the Understanding of Children's Digital Engagement: Responsive Methodologies and Ethical Considerations in Psychological Research,” Kucirkova et al. review various research approaches for capturing children's perspectives. The authors consider the field of digital media engagement as an example of a dynamic field that requires research methods capable of capturing active engagement with technology. At the same time, they evaluate these approaches with reference to ethical principles for conducting research. The paper does not explicitly depart from a specific ecological theoretical framework, yet the methods presented include elements compatible with a hybrid theoretical approach. Firstly, the authors mention methods for capturing the immersive, dynamic, situated experience of children's engagement with media, which they term “responsive methodologies”. Consistent with interaction-based ecological approaches, they argue for capturing real-time interactions between child and technology. There is also mention of the notion of affordances of technology and the opportunities for action they provide. Finally, the authors discuss the relevance of nested systems of influence, such as the ones within the Bioecological Model. The authors present a compelling comparison of the benefits of employing both contextualized and decontextualised (reflective) methods to provide more ecologically valid, comprehensive explanations of developmental phenomena. Overall, this paper uses concepts from ecological approaches as a guide to research and an explanatory framework, without connecting to the assumptions and principles to an ecological theory of development.

In their paper “Developmental Ecological Psychology Meets Organicist Biology: The Example of the Ecological”, Read and Szokolszky aim to integrate Organicism and Ecological Psychology into a coherent framework of Developmental Ecological Psychology. The paper discusses, compares, and integrates several theoretical perspectives: Ecological Psychology, Dynamic Systems Theory, developmental models from Waddington and Gottlieb, and Organicism. The organicist approach highlights the life course of organisms as living at interrelated levels of functioning that influence each other both from the bottom up and top down, with forms and structures emerging from these dynamic interactions. The organicist approach thereby shows clear parallels with the other discussed perspectives. Rather than adhering to a single theoretical framework, the paper connects ecological, developmental, and organicist theories around the central concept of the acting and perceiving organism and its agency. The work is “ecological” in a deep sense: Development is understood as the continuous mutuality between organism and environment across the life cycle, and emphasizes that agency, action, and perception are inseparable. The authors interpret ecology as grounded in organism–environment mutuality based on direct perception. The paper thereby offers a rich, life-span view of development as an ongoing organism–surround process. While conceptually dense and occasionally demanding to read, the paper makes a strong contribution to unifying ecological and developmental theory and thereby achieves a profound application of ecological thinking, with open questions of empirical realization.

Similarly, Kärtner and Köster propose an integrative approach in their paper “Early social-cognitive development as a dynamic developmental system—a lifeworld approach.” The authors present a proposal for conceptualizing and studying early social and cognitive development. The lifeworld approach is deeply grounded in psychobiological and dynamical systems theories and offers a hybrid framework for examining variation within and across groups, aiming to understand internal and external influences within the context of social interactions that may explain development as a complex, non-deterministic process. The authors provide a hypothesis and review existing tools to explore how internal and external forces, as well as people, change through mutuality-based co-regulation at the behavioral level. It thus seeks to explain internal factors via external behaviors. Similar to de Jonge-Hoesktra, the authors situate social cognitive development within the world but focus more on social relationships. An interesting contribution of the paper is its conceptual framework for addressing culture-specific development. This area has not been a primary focus of research within these theoretical paradigms. It supports a variety of analytical methods that allow the analysis of the dyad as the unit of study, thus offering explanations that incorporate the environment in which infants develop.

Finally, in their paper “Understanding Identity Development in Context: Comparing Reflective and Situated Approaches to Identity,” Van der Gaag et al. offer a comparative view on how identity develops. Specifically, starting from the idea that social and historical contexts shape identity development, they contrast what they call “reflective” and “situated” approaches to understanding the influence and role of these contexts. The authors show how these common perspectives can differ significantly due to their distinct theoretical bases. These differences also lead to varied research methods. The authors use a hybrid theoretical model that combines developmental ecological psychology with complex dynamical systems theory. They see the person and their changing environment as co-creating each other, forming one person-environment system. This view aligns with phenomenological qualitative approaches that analyze actions in everyday settings. They also integrate principles from complex dynamic systems. Accordingly, the individual and social-cultural contexts constantly interact, creating a dynamic landscape of identity in which identity is not fixed but depends on various contexts that serve as constraints. In an ecological vein, the paper emphasizes the inseparability of person and environment at its core. The social-cultural context is not just an external factor eliciting emotional and evaluative responses leading to identity formation, but is an integral part of identity itself. The authors also explore how different theoretical approaches influence research design and suggest a pluralistic approach that allows different frameworks to work together to deepen our understanding of identity development.



4 Conclusion

The papers in the Research Topic offer a broad and flexible perspective on the meaning and application of an ecological approach to theory and research. There are notable differences in how the ecological worldview is understood and utilized in both theory and practice. “Ecological” is more often interpreted within an interaction framework than within a mutuality framework. Theoretical papers demonstrate the difficulty of integrating theories coherently with clear methodological applications. Empirical papers highlight the challenge of translating complex metatheories and their derived theories into practical research methods. It has been observed that, in research papers, there is often a gap between the theoretical foundations cited and the actual research methods employed, and elements of the mechanistic paradigm still dominate. Researchers tend to examine specific linear effects of individual or contextual factors on outcomes, often treating these factors as independent of context (Budwig and Alexander, 2021; O'Brien, 2005; Tudge et al., 2016). However, these problems do not concern solely individual researchers. Translating ecological–relational theoretical frameworks into research practice poses a challenge for developmental science as a whole (Molenaar et al., 2014).

We must recognize that “ecological” is an increasingly popular, often vaguely used term within the developmental field. Neisser's advice to “take the environment seriously” (Neisser, 1997) can provide a common ground, but this should not justify the superficial use of the term. Approaches rooted in strong ecological foundations should go beyond specific research topics or subfields. A comprehensive ecological-process-relational developmental theory should guide the field and address questions about development as the process of becoming across different timescales and multiple contexts throughout the entire lifespan. This includes a new understanding of the role of biology in human development, based on an integrated view of evolution and epigenetics (Lerner et al., 2014; Overton, 2015; Read and Szokolszky, 2024).

As Overton (2007) and Witherington (2007) observed, clarifying the metatheories operating within any field is essential, as they serve as the foundation for consistent and coherent theorizing and research practices. Describing the current shift in developmental theory as “process-relational” overlooks the critical aspect of “ecological.” The metatheoretical change has not only involved adopting an ontology and epistemology based on processes and relations, but also on ecological organism-environment processes. In this context, we emphasize the importance of developing explicitly ecological-relational metatheories that foster greater cohesion among contextualist, dynamic, and systems-based approaches in the field, as well as optimal developmental interventions in applied settings. And we point out the challenge of combining approaches that make contradictory metatheoretical assumptions, specifically regarding the organism-in-its-surround, seen either through mutuality (direct perception) or disjunctive interaction.
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Footnotes

	1Please note that here we use the term “interaction” in a strict sense, as the interaction between disjunct context/situation and person. In many scientific papers the term “interaction” is used to refer to what we call “mutuality” in this paper. These usages entail, however different metatheoretical assumptions, awareness of which is important.
	2Within the mutuality approach we prefer to use the words “surround” instead of “environment”, which is a term that is too broad and abstract. The term “surroundings” refers to the embeddedness of the perceiving-acting organism in the sense of mutuality, incorporating the inseparable, dynamic totality of factors present in the existence of the organism.
	3Another use of the word is mutuality as a quality of dyadic human relationships. In “mutual intersubjectivity” one is both affecting the other and being affected by the other; one extends oneself out to the other and is also receptive to the impact of the other” (Jordan, 1986, p. 2).
	4These approaches, along with historical background, are discussed in more detail in Szokolszky and Read (2018).
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Research on child-adult interactions has identified that the morphology of bodily coordination seems to be sensitive to age and type of interaction. Mirror-like imitation emerges earlier in life and is more common during emotionally laden interactions, while anatomical imitation is acquired later and associated with cognitive tasks. However, it remains unclear whether these morphologies also vary with age and type of interaction during spontaneous coordination. Here we report a motion capture study comparing the spontaneous coordination patterns of thirty-five 3-year-old (20 girls; Mage = 3.15 years) and forty 6-year-old children (20 girls; Mage = 6.13 years) interacting with unacquainted adults during two storytelling sessions. The stories narrated the search of a character for her mother (Predominantly Affective Condition) or an object (Predominantly Intellectual Condition) inside a supermarket. Results show that children of both ages consistently coordinated their spontaneous movements towards adult storytellers, both in symmetric and asymmetric ways. However, symmetric coordination was more prominent in 3-year-old children and during predominantly emotional interactions, whereas asymmetric coordination prevailed in 6-year-old children and during predominantly intellectual interactions. These results add evidence from spontaneous interactions in favor of the hypothesis that symmetric coordination is associated with affective interactions and asymmetric coordination with intellectual ones.
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1 Introduction

Moving together has been demonstrated to be a ubiquitous feature of human interactions (Asher et al., 2020; Mayo and Gordon, 2020). Sometimes people deliberately copy the movements and gestures of others when pursuing a similar goal or when performing a joint action (Paulus, 2014). For example, people often imitate others when they are learning to play a sport, game, or activity, trying to fit into socially novel situations, or solving problems (Bernieri and Rosenthal, 1991). On other occasions, however, people spontaneously synchronize their movements during face-to-face social encounters that do not seem to require a joint action plan (Bernieri et al., 1988). This phenomenon has been called interactional synchrony or interpersonal coordination (Bernieri and Rosenthal, 1991). This phenomenon has been informed between infants and caregivers involved in turn-taking conversation contexts and daily life routines (Condon and Sander, 1974; Costantini et al., 2018; Hoch et al., 2021), as well as between couples of known and unknown adults chatting (Latif et al., 2014; Tschacher et al., 2014). Far from a coincidence, the emergence of interpersonal coordination has been associated with crucial variables for social interactions, such as prosocial attitudes and behaviors (Rennung and Göritz, 2016), like increased cooperation in 4-year-old children (Rabinowitch and Meltzoff, 2017).

Three different features of interpersonal coordination have been studied (Bernieri and Rosenthal, 1991): temporality (Nowicki et al., 2013), intensity (Latif et al., 2014), and morphology (Cuadros et al., 2019). Regarding the temporal dimension, studies have shown that motion coordination between interactants can occur both delayed in time—from milliseconds to minutes—and simultaneously, i.e., people moving together with zero lag (Cornejo et al., 2017a). A different set of studies have analyzed factors that increase or decrease the amount of spontaneous coordination between persons (Vicaria and Dickens, 2016). One of these factors is the type of interaction in which persons engage. For example, conversations exhibit higher levels of coordination when participants share a common point of view than when they disagree (Paxton and Dale, 2013; Hammal et al., 2014; Paxton and Dale, 2017). Further studies, however, have reported higher amounts of spontaneous coordination during conversations in which participants are prompted to disagree and deceive each other than during truthful ones (Duran and Fusaroli, 2017). These conflicting results point out the complex and sensitive nature of interpersonal coordination, which makes it difficult to establish a direct relation between certain types of interaction and lower or higher levels of spontaneous coordination.

Although less explored than the previous features, the morphology of interpersonal coordination has also been analyzed (Cuadros et al., 2019, 2020). This feature describes the spatial relation and the body limbs involved in the coordinated movements of interactants. For example, when two people facing each other move in the same direction on the proximity axis, both lean forward to approach the other or they lean backwards as if taking distance from each other. As this coordination behaves like being in front of a mirror, it has been referred to as mirror-like or specular coordination (Chiavarino, 2012; Sebastianutto et al., 2017). However, coordination can adopt forms diverse from the symmetric one, for instance when one interactant leans forward while the other leans backward, or when both deploy same movements but using the contralateral body limbs [one of them raises her right hand, while the other her left one]. In imitation studies, this kind of asymmetric coordination has been labeled as anatomical (Pierpaoli et al., 2014), transposed (Dunphy-Lelii, 2014) or contralateral (Erjavec and Horne, 2008). Nonetheless, asymmetric coordination has also been found studying spontaneous interactions [e.g., complementary coordination (Cornejo et al., 2018)]. In such cases, the morphology of coordination seems to be sensitive to the nature of the interaction. For example, it has been shown that the morphology of coordinated movement changes after a breach of trust during a conversation (Cornejo et al., 2018). Yet, we still do not know much about how these morphological patterns vary across different kinds of spontaneous interactions.

By contrast, the role of morphology has been more extensively explored in goal-directed imitation research (Wapner and Cirillo, 1968; Gleissner et al., 2000; Dunphy-Lelii, 2014; Sebastianutto et al., 2017). It is important to notice that, in this field, imitation is explicitly prompted by asking participants (usually children) to reproduce a model’s movement (e.g., “Do what I do”). Nonetheless, imitation studies have reported that adults and children alike exhibit the spontaneous tendency to imitate symmetrically rather than asymmetrically (i.e., “mirror-like style” rather than “anatomically”) (Erjavec and Horne, 2008; Ubaldi et al., 2015). This preference for mirror-like imitation has been associated with the establishment and maintenance of affective bonds (Dunphy-Lelii, 2014), since it emerges rapidly and spontaneously from a very early age and has been reported to be impaired in people diagnosed with ASD (Avikainen et al., 2003). Anatomical imitation, on the other hand, has been associated with intellectual situations, since difficulties to imitate anatomically decrease along with age or with simplified instructions (Bekkering et al., 2000). In particular, anatomical imitation has been reported to become less challenging for 4- to 6-years-old children with high scores in perspective-taking tasks (Dunphy-Lelii, 2014; Pierpaoli et al., 2014). Therefore, evidence from goal-directed imitation studies suggest that each morphological pattern is related to different situations and also varies with age (Wapner and Cirillo, 1968; Dunphy-Lelii, 2014; Pierpaoli et al., 2014). Mirror-like morphological patterns predominantly emerge in emotionally laden interactions from a very early age. Anatomical patterns are more prominent in predominantly intellectual interactions from 6 years of age onwards.

A recent study exploring spontaneous children-adult interactions found that 3-year-old children spontaneously coordinate both in symmetric and asymmetric ways in conversational settings (Cuadros et al., 2021). Symmetric patterns predominantly emerged in emotionally laden interactions, and asymmetric ones were more prominent in interactions centered on spatial and intellectual tasks. This finding establishes similarities and differences between the morphology of spontaneous interactions and that described in instruction-guided imitations. On the one hand, asymmetric morphology is observed in spontaneous interactions at an age reported as challenging for goal-directed imitation. On the other hand, the associations between morphological patterns and types of interactions found at age 3 years replicate those previously identified by the literature on goal-directed imitation from 6 years of age onwards. Although each morphological pattern of spontaneous coordination seems to be related to different situations, it is still unclear if they vary with age. Therefore, the present study aims to explore spontaneous coordination in conversational settings in two age groups: 3- and 6-year-old children.

To do so we conducted a study comparing the spontaneous coordination patterns displayed by 3-year-old and 6-year-old children interacting with unacquainted adults during interactions predominantly affective or intellectual. In the Predominantly Affective Interaction (PAI), the unfamiliar adult told the story of a character searching and finding her mother inside a supermarket. In the Predominantly Intellectual Interaction (PII), the unfamiliar adult narrated a story about searching and finding an object inside a supermarket. In the first condition (PAI), the story involves a spatial search with a stronger emotional engagement. In the second condition (PII), the story implies a spatial search based on information about the place and direction of objects in space. Following the literature on goal-directed imitation (Gleissner et al., 2000; Erjavec and Horne, 2008; Dunphy-Lelii, 2014; Pierpaoli et al., 2014; Ubaldi et al., 2015), we expected differences on the morphology of coordinated movement by age and condition. Given the evidence on the reported difficulties of young children to imitate anatomically, we anticipated that symmetrical coordination would be more prominent in 3-year-old children. In contrast, we expected asymmetrical coordination to be predominant in 6-year-old children. Regarding differences by condition, we expected symmetrical coordination to prevail in the emotional condition, as it has been suggested that mirror-like imitation is associated with affectively-laden situations. In contrast, we anticipated asymmetrical coordination to be more prominent in the predominantly intellectual condition (PII) since imitation studies have shown associations between anatomical imitation and intellectually-oriented situations. We used an optical motion capture system (henceforth: mocap) to accurately track and compare participants’ movements.



2 Materials and methods


2.1 Participants

Thirty-five 3-year-old (20 girls; Mage = 3.15 years, range: 3.01–3.30 years) and forty 6-year-old children (20 girls; Mage = 6.13 years, range: 6.01–6.25 years), all typically developing, were recruited from day nurseries at the Chilean National Board of Kindergartens. This sample size provided enough degrees of freedom for each group (>17,000) to assure high statistical power. The number of degrees of freedom, as dictated by the Fisher transform technique for assessing the signification of correlations, is based on the number of number pairs in pooled correlations (equivalent to the number of frames in our motion capture recordings). Fourteen additional children were excluded from the analysis due to technical issues during movement recording. The study followed the guidelines of the Declaration of Helsinki and was approved by the Social Sciences and Humanities ethics committee at the P. Universidad Católica de Chile; informed consent was obtained from all parents.



2.2 Design

Participants took part in an individual storytelling session with one of two female storytellers (Mage = 23.9 years; SD = 1.5 years), who were blind to the objectives of the study and counter-balanced for each group. Children were divided by age into two groups (3 and 6 years of age) and then randomly assigned to one of two conditions: either the Predominantly Intellectual Interaction (PII) (n3-year-old = 18, 10 girls; n6-year-old = 21, 11 girls); or the Predominantly Affective Interaction (PAI) (n3-year-old = 17, 10 girls; n6-year-old = 19, 9 girls). We chose storytelling since it is a familiar, engaging activity for children of these ages (Russell and van den Broek, 1988; Catala et al., 2017). In addition, developmental psychology research has reported that storytelling involves cognitive, social, and emotional levels (Kim, 1996; Garzotto, 2014; Cremin et al., 2017). To control for potential differences in emotions before storytelling, all parents reported the perceived children’s affect states by answering the Spanish version of the PANAS-C-SF (Sanmartín et al., 2018). Finally, interpersonal coordination between children and storytellers was measured using mocap.



2.3 Apparatus

Movements above 0.1 mm were recorded at 120fps using a NaturalPoint Optitrak optical motion capture system equipped with thirty-six Prime41 infrared cameras (see Figure 1). Seven reflective markers (1 cm of diameter, <10gr of weight) were used to register the torso movements of children and storytellers (see Figure 1). Data was registered using Motive 2.2, special software provided by the system manufacturer that calibrated, synchronized and combined the input of the camera array.

[image: Line drawing showing three people in a room with multiple cameras and lights mounted above. A child wearing sensors on her back sits on a stool facing an adult raising both arms, while another adult observes.]

FIGURE 1
 Experimental setup. Depiction of the experimental setup. The storyteller sat in front of children, while parents sat perpendicular from them. Seven reflective markers were placed in the back of children and storytellers as depicted: two in the lower-back area, two in the upper-back area, and a three-marker identifier at the center. The camera array was placed around the setting, hanging from the ceiling.




2.4 Procedure

Upon participants’ arrival, a research assistant showed the mocap setup functioning along the storyteller, who was already wearing a lab coat with reflective markers attached. Children were invited to participate in a mocap demonstration with their parents, who were asked to put a lab coat with reflective markers on their child. Parents were asked to report the emotional states they had so far perceived in their child at the laboratory by answering the PANAS-C-SF (Sanmartín et al., 2018). After this, the assistant invited the children to free play with her using Lego blocks while the storyteller remained next to the assistant.

After this warm-up, the storyteller narrated one of two stories depending on the condition assigned. Both stories described how the storyteller looked for something inside a supermarket, but differed on their climax, i.e., when the storyteller revealed what was lost. While in the Predominantly Intellectual Interaction (PII) condition the storyteller was looking for bread, in the Predominantly Affective Interaction (PAI) condition she was looking for her mother. By changing the object of the search, we intended to generate different degrees of affective involvement in both conditions. Storytellers were instructed to narrate the PII story with flat affection and the PAI more expressively, using facial gestures and adding vocal emphases. In both stories storytellers were asked to move their torso identically, following the spatial direction of the narrated actions (e.g., moving forward, going backwards, turning left or right). All children were invited to listen to the story as carefully as possible and no instructions were given about how they should move.

Interactions based on PII condition lasted on average 5 min and 21 s (SD = 33 s) for the 3-year-old group, and 5 min and 2 s for the 6-year-old group (SD = 22 s). Narrations of the PAI condition lasted on average 5 min and 6 s (SD = 15 s) for the 3-year-old group, and 5 min and 3 s for the 6-year-old group (SD = 10s). No statistically significant difference in the mean interaction time between cells is observed (chi-squared (1) = 0.1103, p = 0.7398).

Children’s initial affective states did not differ across conditions and age, neither for positive (condition: F(1, 73) = 2.956, p = 0.09; age: F(1, 73) = 0.527, p = 0.47) nor negative (condition: F(1, 73) = 0.108, p = 0.74; age: F(1, 73) = 0.014, p = 0.91) affect.



2.5 Data analysis


2.5.1 Preprocessing

Raw movement data was processed with CuteDots, a set of custom Python scripts (available at https://github.com/estebanhurtado/cutedots) designed for labeling and visualization of mocap markers. Each marker was labeled for interactant (child, storyteller) and body part (left/right upper back, left/right lower back) to compare their movements as a pair of time series.



2.5.2 Computation of cross-correlations

Cross-correlation coefficients were used to calculate coordination between children’s and storytellers’ movement. First, for each interactant we averaged upper and lower back markers into a single 3D position, only keeping 1D positions in the direction lying between the interactants (i.e., proximity axis). Second, at each frame we subtracted the position of each marker from the immediately previous frame to compute discrete speed signals (distance over time). Unlike position, which is based on an arbitrary origin point, speed usually has a zero mean from which motion events depart and return, making speed signals appropriate for correlation analysis. Third, to remove recording artifacts, we applied a single pole 10 Hz cutoff frequency low-pass filter. Fourth, we computed cross-correlation coefficients (Pearson scale) in time domain for each pair of speed time series ([image: Italic lowercase letters a and b separated by a comma, indicating variables or elements typically used in mathematical or scientific contexts.]):

[image: Mathematical formula for correlation coefficient, r sub a b, equals the sum from i equals one to n of a sub i times b sub i divided by the product of the square roots of the sums of a sub i squared and b sub i squared.]

This calculation informs the presence of similar motion occurring at zero-lag along the interaction. Positive coefficients indicate the consistent presence of mirror-like coordination. Negative coefficients report the consistent presence of coordinated movements occurring in opposite directions, e.g., when one interactant leans backward the other simultaneously leans forward. Coefficients around zero stand for no sustained coordination.

To find non-simultaneous coordinations, we computed 15 additional correlations at consecutive time delays of 100 ms (from 100 to 1,500 ms) by fixing the storyteller’s time series while progressively offsetting the children’s one, trimming signal ends that did not overlap. These delayed correlations informed if children moved as the storyteller had done, for example, 300 milliseconds before.



2.5.3 Aggregation of data

To obtain an aggregated cross-correlation curve integrating information from all interactions within a group, we took each Pearson correlation to a normal distribution by means of a Fisher transform:

[image: Mathematical equation showing x subscript i equals one half times the natural logarithm of the quantity one plus r subscript i divided by one minus r subscript i, which equals the inverse hyperbolic tangent of r subscript i. Equation number two.]

Here, [image: Mathematical expression showing a lowercase italic r with a subscript italic i.] is a Pearson correlation at some given lag time for couple [image: Lowercase italic letter i in a serif font, shown in black on a white background.], and [image: Mathematical expression showing lowercase x with subscript i, commonly used to represent an indexed variable in sequences or datasets.] is the transformed variable. Standard error for [image: Mathematical variable x with subscript i, typically used to represent the i-th element in a sequence or set.] is [image: Mathematical equation showing sigma sub i is approximately equal to one divided by the square root of m sub i.], where [image: Mathematical variable in italic font showing a lowercase m with subscript i.] is the number of pairs involved in the calculation of correlation [image: Mathematical variable n sub i written in italicized font.]. To compute a group grand average, we averaged all [image: Mathematical variable x with subscript i, commonly used to represent the i-th element in a sequence or dataset.] values for the same lag time. Then we repeated the same calculation for all time lags to obtain a grand average curve per group.

From the previous standard error formula, variance for each [image: Mathematical variable x with subscript i, indicating element i in a sequence or set.] is [image: Mathematical equation showing that the variance of sigma sub i squared is approximately equal to one divided by m sub i.]. If we assume similar values for all [image: Italic lowercase letter m followed by a subscript italic lowercase i, representing the mathematical variable m sub i.] (correlated signal lengths), the average of [image: Lowercase italic letter n, commonly used as a mathematical variable or index.] values has a standard error of

[image: Mathematical expression showing A tilde is approximately equal to one divided by n times the square root of the sum from i to n of one over m sub i, approximately equal to one divided by the square root of the sum from i equals one to n of m sub i, labeled equation three.]

Therefore, the standard error of the grand average corresponds to the standard error of a single Fisher-transformed correlation for a signal length equivalent to the sum of all individual couple signal lengths. Consequently, a grand average [image: Uppercase italicized letter X in a serif font set against a white background.] of several [image: Mathematical variable x with a subscript i, commonly used to represent an indexed element in a sequence or set.] values can be transformed back to an aggregated Pearson correlation [image: Italic, uppercase letter R in a serif font, typically used in mathematical or scientific notation.] by applying the inverse Fisher transform,

[image: Mathematical equation showing R equals the hyperbolic tangent of X, written as R equals tanh X, labeled as equation four in parentheses.]

By computing these aggregated correlations for all lag times, we obtained an aggregated cross-correlation curve for each group.



2.5.4 Statistical inference

The use of a normally distributed [image: Uppercase italic letter X displayed in a serif font, commonly used in mathematical or scientific contexts to represent a variable or unknown quantity.] value with known standard allowed us to perform statistical inference, based on z-tests, to test whether correlation coefficients of any group deviated from zero more than it would be expected by chance. We calculated a confidence interval with [image: Mathematical notation showing the Greek letter alpha equals zero point zero zero one.] and Bonferroni correction (41 comparisons, corrected p = 0.00002) around the [image: Uppercase italic letter X in a serif font, commonly used in mathematical equations or scientific notation.] value by multiplying the standard error from Eq. 3 by a cut off value from z-distribution. Then we converted the upper and lower limits of the interval back to Pearson correlation using the inverse Fisher transform in Eq. 4. These confidence intervals are shown in our plots as transparent overlays.



2.5.5 Within-dyad approach

To control for effects unrelated to our experimental manipulation, we implemented a within-dyad (as in within-subject) approach. If the manipulation worked as expected, there should be a difference between coordination patterns before and after the stories’ climax, i.e., when it was revealed what had been lost (bread or the storyteller’s mother). Thus we set pre-climax coordinations as baseline and subtracted them from post-climax coordinations (see Supplementary Figure S1) using Fisher-transformed, normally distributed values. The resulting standardized cross-correlations coefficients should be interpreted as comparative rather than absolute levels of coordinated movement, since they represent the change created by the narrative climax.



2.5.6 Data visualization

Given their consecutive order, correlation coefficients were plotted into a single curve per group (see Figure 2). The vertical axis shows the magnitude of the correlation (in Pearson scale) as well as the predominant morphology of coordinated movement: positive values (upper half of the graph) account for symmetric coordination; negative ones (lower half of the graph) represent asymmetric coordination. The observed magnitudes are similar to those reported by previous studies assessing coordinated motion in natural-like situations (Ramseyer and Tschacher, 2011; Paxton and Dale, 2013; Latif et al., 2014). The horizontal axis corresponds to time delays. Correlations at 0 ms account for simultaneous coordination between children and storytellers. Correlations at the right of 0 ms account for children’s movements similar to the storyteller’s after a given delay (from 100 ms to 1,500 ms).

[image: Line graph showing correlation versus lag in milliseconds for four groups: PAI at three years old (cyan), PAI at six years old (red), PII at three years old (green), and PII at six years old (purple). Each line displays a shaded confidence interval, with correlation values ranging from negative 0.10 to positive 0.10. The graph visually compares how correlation changes over lag among the groups.]

FIGURE 2
 Levels of simultaneous and delayed coordination for each group. Levels of cross-correlation between speed signals of interactants’ torso movements, obtained by subtracting the post-climax movement data from the pre-climax. Solid lines display correlation coefficients, while transparent overlays show the limits of the 99.99% confidence interval for each coefficient. There are correlations not attributable to chance wherever overlays do not touch the zero correlation value. There are differences between groups wherever curves do not overlap their confidence intervals. PAI, Predominantly affective interaction; PII, Predominantly intellectual interaction.






3 Results

The levels of simultaneous and delayed coordination between children and storytellers for each age group and condition are presented in Figure 2.

As Figure 2 shows, all groups except for the 3-year-old PAI group presented coordination at zero-lag, with similar magnitudes. The 3-year-old PII group, however, is the only one that had its peak of coordination at zero-lag with asymmetric morphology ([image: Italic uppercase letter R, commonly used in mathematical notation, displayed in a serif font.] = −0.05). The 3-year-old emotional group instead had a peak ([image: Uppercase italic letter R in a serif font, commonly used in mathematical notation to represent a variable or the set of real numbers.] = 0.04) of symmetric coordination at 500 ms of delay. Similarly, the 6-year-old PII group had a peak ([image: Italic, uppercase letter R in a serif font, typically used in mathematical or scientific notation.] = 0.05) of symmetric coordination around 250 ms of delay. In its turn, the 6-year-old PAI group had two peaks of coordinated movement: asymmetric at 250 ms ([image: Italic, uppercase letter R depicted in a serif font, commonly used to represent a variable or set in mathematical or scientific notation.] = −0.05) and symmetric at 1300 ms ([image: Italic uppercase letter R in a serif font, commonly used as a mathematical or scientific variable.] = 0.06) of delay.

To some extent, all groups presented this inversion of the predominant coordination pattern at a certain time-delay (i.e., transecting the zero correlation value). This means that groups having more symmetric coordination around zero-lag (3-year-old PAI, 6-year-old PII), displayed more asymmetric patterns for delayed coordinations. Conversely, the 3-year-old PII and 6-year-old PAI groups presented more asymmetric patterns around zero-lag and more symmetric coordinations for delayed coordinations. Therefore, depending on the time scale observed, the same group presented different predominant coordination patterns.

Due to the unclear effects observed, we decided to simplify our grouping approach by looking for the predominant patterns of coordination by age and by condition separately. To isolate these effects, we repeated the subtraction process described above (see Within-dyad approach), setting the 3-year-old group as the baseline for age, and the PII group as the baseline for condition. As noted, this subtraction approach helped us to find effects that could be attributable to differences between the groups, avoiding eventually confounding averages. By doing so, we obtained a separate visualization of the effect of age (Figure 3) and condition (Figure 4) over coordination.

[image: Line graph showing correlation on the y-axis and lag in milliseconds on the x-axis for two age groups: three-year-olds in blue and six-year-olds in red. Both groups display opposing correlation trends, intersecting around 750 milliseconds. Shaded regions around each line indicate variability or confidence intervals.]

FIGURE 3
 Levels of simultaneous and delayed coordination by age group. Levels of cross-correlation between speed signals of interactants’ torso movements along the interaction, obtained by subtracting the PAI (predominantly affective interaction) condition movement data from the PII (predominantly intellectual interaction) condition. Solid lines display correlation coefficients, while transparent overlays show the limits of the 99.99% confidence interval for each coefficient. There are correlations not attributable to chance wherever overlays do not touch the zero correlation value. There are differences between groups wherever curves do not overlap their confidence intervals.


[image: Line graph with two conditions, PII in blue and PAI in red, showing correlation versus lag in milliseconds. Curves display opposite trends with shaded confidence intervals intersecting near the midpoint.]

FIGURE 4
 Levels of simultaneous and delayed coordination by condition. Levels of cross-correlation between speed signals of interactants’ torso movements along the interaction, obtained by subtracting the 6-year-old group movement data from the 3-year-old group. Solid lines display correlation coefficients, while transparent overlays show the limits of the 99.99% confidence interval for each coefficient. There are correlations not attributable to chance wherever overlays do not touch the zero correlation value. There are differences between groups wherever curves do not overlap their confidence intervals. PAI, Predominantly affective interaction; PII, Predominantly intellectual interaction.


Thus, early coordinations (around 250 ms) were more symmetric in 3 year olds ([image: Mathematical notation showing an uppercase italic letter R, commonly used to represent a variable, set, or a value in mathematics.] = 0.07), but more asymmetric in 6 year olds ([image: A single italic uppercase letter R, commonly used in mathematics to represent a variable or a set, displayed in a serif font on a white background.] = −0.11). This pattern reverses for delays bigger than 700 ms, so that the 3-year-old group displayed a peak of asymmetric coordination at 1500 ms ([image: Mathematical symbol showing an italic, uppercase letter R, commonly used to represent a variable, matrix, or the set of real numbers depending on mathematical context.] = −0.06), whilst the 6-year-old group a peak of symmetric coordination at 1300 ms ([image: Italic uppercase letter R in a serif font, often used in mathematical notation to represent a variable or set.] = −0.08).

Predominantly Intellectual Interactions (PII) showed a peak of asymmetric coordination around 400 ms ([image: Italic capital letter R in a serif font, commonly used in mathematical notation to represent variables, constants, or sets.] = −0.08) but also a peak of symmetric coordination ([image: Italic uppercase letter R in a serif font, commonly used to represent a variable or set such as the set of real numbers in mathematical notation.] = 0.09) at 140 ms of delay. Comparative rather than absolute levels of coordinated movement, since they represent the change created by the narrative climax. Conversely, the Predominantly Affective Interactions (PAI) had a peak of early symmetric coordination ([image: Uppercase italicized letter R in a serif font, commonly used to denote a variable or set in mathematical notation.] = 0.10) around 100 ms and a peak of asymmetric coordination ([image: Bold, italic uppercase letter R in a serif font, commonly used in mathematics to represent a variable, set, or real numbers.] = −0.05) around 1,400 ms. Therefore, the effect of condition over coordination also varied according to the time scale observed.



4 Discussion

The present study aimed to explore spontaneous coordination patterns in 3-year-old and 6-year-old children interacting with unacquainted adults. Our results show that children of both ages spontaneously coordinated their movements towards adult storytellers in symmetric and asymmetric ways. However, symmetric coordination was more prominent in 3-year-old children, whereas asymmetric coordination was more predominant in 6-year-old children. Furthermore, while symmetric imitation prevailed in the predominantly affective interaction condition (PAI), asymmetric coordination was prevalent in the predominantly intellectual interaction condition (PII). These results add evidence in favor of the hypothesis that symmetric coordination appears in interactions affectively guided, whilst asymmetric imitation in intellectually guided ones. In general terms, our findings are in line with previous works on goal-directed imitation functions (Avikainen et al., 2003; Dunphy-Lelii, 2014; Pierpaoli et al., 2014). However, they extend them since in our study symmetric and asymmetric coordination patterns were tracked during spontaneous social interactions, in children of two different age groups, and during two types of interactions. Furthermore, the spontaneous coordination patterns displayed by children were more complex than those previously observed in imitation tasks where coordination is deliberately induced.

In line with goal-directed imitation research, our results confirm the hypothesis that coordination patterns change with age—with symmetric coordination being comparatively more prominent in 3-year-old children and asymmetric coordination comparatively more prominent in 6-year-old children. However, as a recent study reported (Cuadros et al., 2021), this pattern only sustained for early coordinations—in our data, from zero-lag to 800 ms of delay. For this tendency reverses in both age groups for coordinations occurring between 1,000 and 1,500 ms of delay. Thus 3-year-old children coordinate in symmetric fashion around zero-lag, but they coordinate asymmetrically after about 1 second of delay. Conversely, early coordinations of 6-year-old children are asymmetric, but after 1 second of delay they tend to coordinate symmetrically. These findings are consistent with the hypothesis that 3-year-old children approach activities from an affective disposition, while 6-year-olds tend to approach social encounters with strangers with a focus on the intellectual task at hand (Dunphy-Lelii, 2014; Pierpaoli et al., 2014).

The inversion of spontaneous coordination patterns that we observed differs from previously reported imitation patterns. To better understand this difference, it should be noted that while imitation studies prompt children’s movements by providing explicit instructions, we studied spontaneous child-adult coordination. Thus, although goal-directed imitation and spontaneous coordination roughly belong to the same family of movements, they cannot be considered as one and the same phenomenon. Imitation studies base their conclusions on children’s capacity to follow explicit requests of imitating the movements of an adult model. On the other hand, spontaneous interpersonal coordination corresponds to the coincidence of movements between two or more people engaged in situations where movement is not scripted. Therefore, while imitation studies take a snapshot of the immediate child’s movement after the model, interpersonal coordination research—like the present study—registers the dynamic of children’s spontaneous movement along the interaction.

Our results also suggest that differences in coordination patterns between 3-year-old and 6-year-old children do not rest on their capacity to imitate or coordinate in a specific modality, since both groups exhibit the two types of coordination. The data rather show that in both age groups one modality is just more predominant than the other, namely symmetric in 3-year-old and asymmetric in 6-year-old children. This non-discrete approach would explain why, in more spontaneous interactions, 3-year-old children do not manifest the difficulties to imitate asymmetrically that has been reported in goal-directed imitation research. This approach would instead point out that the flow of the interaction changes along its course, emphasizing the variability of coordination. These fluctuations should not be unexpected since natural human movements are continuously co-adapting to those of others during social interactions (Boker et al., 2002; Ramseyer and Tschacher, 2011; Cornejo et al., 2017b). Evidence from studies tracking movements in ecologically-sound settings has reported changes in coordination patterns between adults and in infant-adult interactions within brief spans of time (between 800 ms and 1,000 ms) similar to those found in this study (Cornejo et al., 2018).

The present study also provides novel insight on how morphology varies across different types of interaction—regardless of age. Previous research has found higher interpersonal spontaneous coordination when people interact in affiliative than argumentative contexts (Paxton and Dale, 2013; Paxton and Dale, 2017), but it also has found even more coordination during deceitful interactions (Duran and Fusaroli, 2017). While seminal in assessing contextual variations, these studies only address one of the features of coordination: intensity. By means of a finer data collection technology, our study also describes qualitatively different morphologies and temporalities of coordination across different types of interaction (predominantly affective and predominantly intellectual). Thus, we found that in emotionally-laden interactions an initial symmetric coordination (from zero-lag to 800 ms of delay) was followed by asymmetric coordination (from 1,000 to 1,500 ms of delay), while in intellectually driven interactions we detected the inverted pattern. These results partially support the findings of previous imitation studies, which associated mirror-like patterns with affectively-laden situations and anatomical patterns with intellectual ones. Our data confirm this association, but only for spontaneous coordinations occurring with less than 800 ms of delay. The inversion of morphological patterns for each type of interaction observed after 1,000 ms of delay could be interpreted as another sign of the fluid and continuous nature of people’s spontaneous movements during social interactions.

Additionally, existing research on contextual variations of spontaneous coordination has relied on broad experimental manipulations, like asking participants to deceive their interaction partner (Brambilla et al., 2016; Duran and Fusaroli, 2017), in order to create different types of interaction. Our study complements this approach by taking a different route: introducing differences in the content of the stories narrated. Interestingly, this change—in comparison to previous studies—produced sustained differences both in the morphology and temporality of coordination patterns displayed by both age groups. Moreover, the manipulation used in this study cannot be adequately described in terms of contextual constraints (Paxton and Dale, 2017) or functional specificity (Duran and Fusaroli, 2017). Both physical constraints and the social function of the interaction were tantamount in both conditions, consisting in storytelling by an adult to a child. Therefore, the differences observed should not be explained by appealing to physical features of the interaction, but rather to the differing qualitative engagement produced in the predominantly affective and predominantly intellectual conditions. The difference between them could be explained just as differences in semantic content. But it is much better understood when looking at the meaning that those differences could have had for participants, since looking for bread has quite different implications than looking for someone’s mother.

These results support a vision of coordination as an encounter between people, where interactants are continuously co-adapting their movements, reciprocally acting and reacting. Our evidence suggests that conceiving coordination as a mere imitative reaction to an observed other reduces the complexity of human interaction. Similarly, these results show that human coordination, far from being a mechanical coupling between two physical systems, is highly sensitive to the quality of the interaction where it emerges (Cornejo et al., 2017b). Thus we observed different patterns of coordination depending on the type of interaction in which they engage, the age of the interactants, and probably other variables we still do not know.

Finally, we would like to point out some limitations of this study and how they could be addressed in future research. A limitation of the present study is comparing only two age groups. While doing so is useful to detect potential differences, it does not inform us about the process behind the change in coordination patterns observed. Future studies should take this into account by comparing movement data from children that are closer in age. Likewise, future research on the topic should study how children’s spontaneous coordination patterns emerge during interactions with peers and different kinds of acquainted adults (e.g., parents, family members, and teachers). Furthermore, it should be noticed that, for the sake of naturality, we did not control the storytellers’ expressiveness of gestures and pitches. Although expressiveness in storytelling must exhibit consistency with the story content to be believable in natural settings, future research might differentiate the effects on coordination of the story content and the expressivity of its telling. Besides, while we measure affect states prior to interactions as a control, it would be relevant to also assess them just as interaction, i.e., continuously during the interaction; particularly if one of the experimental conditions aims to create an emotional situation. Finally, although our analytical approach lets us show differences in movement coordination between storytellers and children depending on the child’s age (3 or 6 years old) and the type of story (affective or intellectual), it does not cover other variables that could be involved (such as the disparate competencies between children and adults in controlling their bodies). Future studies could benefit from additional analysis or different perspectives to further explore the multivariate dimension and the complexity of bodily motion between adults and children.
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Children’s perspectives and experiences with digital media (digital engagement for short) are becoming difficult to observe and measure in today’s highly multi-faceted, personalized and dynamic media ecosystem. In response, psychologists are developing a host of innovative methods. These may be broadly divided into those which prioritize children’s active participation in research and those which develop techniques for passive observation. This article presents a state-of-the-art review of emerging methodologies to highlight the ethical issues that arise, by drawing on the Belmont principles for ethical research. We identify strengths and weaknesses of both participatory and non-participatory methods and recommend ways for future research to harness the potential of child-centered, responsive, and ethical methods.
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Introduction

As artificial intelligence (AI), smart toys and devices, social media, and other technological innovations become more widespread in society and increasingly integrated into children’s lives, there is mounting interest in how psychological science can enhance understanding of their influence on or significance for children’s perspectives and experiences (Pataranutaporn et al., 2021). The affordances of modern technologies challenge psychologists to find methodologies appropriate for the diverse and complex psychological and social contexts in which these technologies are embedded and used. While there have been significant advances in collecting and processing extensive online data that reveals information about adult experiences, accompanied by specialized tutorials on data scraping (Bradley and James, 2019) and privacy guidelines for online research (Walsh et al., 2018), such methods cannot be automatically applied to children. In this paper, we reflect on how ethically to leverage data collected with or from children to understand how they might be impacted by digital media.

Psychologists need to identify responsive methods to study children’s perspectives and experiences that can effectively navigate the ethical complexities of working in a rapidly changing technological landscape with vulnerable populations. By “responsive,” we refer to methods that address the affordances of contemporary and still-evolving digital technologies. For example, portable personal devices such as smartphones and tablets allow children to engage with digital content across settings - in schools, homes, or on the move. Meanwhile, the social and interactive nature of digital interfaces (from mobile games and video-sharing platforms to EdTech products) necessitates innovative methods to capture evidence of their impact. Datafication particularly poses new research challenges, now that technologies harness users’ personal data in often-opaque ways to tailor and automate digital products and services (Hobbs, 2020), for example resulting in a personalized algorithmic content feed for each child (Kucirkova, 2019). On the other hand, while the mobility, interactivity, datafication, and personalization affordances of today’s technologies fuel continued technological innovation, they also offer new opportunities for psychological research (Flensburg and Lomborg, 2023). In this article, we are particularly concerned to recognize methods that try to capture the child’s experience/perspective of emerging digital technologies used in family contexts.

The field of psychology has undergone a notable shift in the past decade, positioning people as research participants rather than subjects, thereby acknowledging them to be reflexive agents whose experiences and perspectives merit careful attention (Woodhead and Faulkner, 2008; Mukherji and Albon, 2022). One consequence is the growth of child-centered methods, by which we mean approaches that prioritize the child’s voice, agency, and experience. While such methods may be more or less participatory or observational, as we elaborate later, they advance research goals that center on the child’s perspective, needs, and interests rather than adult-framed theoretical or even commercial goals. In relation to digital technologies, child-centered methods are valuable on two grounds. First, methods that help understand and measure what children experience in context, and what concerns them (in other words, their perspectives on these experiences) counters the temptation to assume that children’s experiences and perspectives are both homogenous and mirror those of adults. This in itself can be productive in generating findings of interest for policy, regulation, and practice; and it respects children’s right to be heard on matters that affect them. Second, in the context of complex, personalized, increasingly opaque and sometimes deceptive technological processes, adult researchers too can find it difficult to understand the consequences of digital engagement, necessitating creative methods to trace and document the range and specificity of all users’ experiences and their embedding within a wider digital ecosystem (Mallawaarachchi et al., 2023).

We conducted a state-of-the-art review (Grant and Booth, 2009) to identify and critically evaluate emerging child-centered psychology methods suitable for a fast-changing digital world. The methods we review are not device-specific: they span all levels of technology design from video games, large platforms, and immersive environments to interactive apps and educational technology, marketing data collection practices, and their interactions with the unique characteristics of children. To take just one example, consider that when an educational platform processes children’s personal data, children (and even their parents and teachers) are generally unaware of such data collection and usage, including how it may reveal and monetize children’s psychological characteristics (Day et al., 2022). For researchers to identify the consequences of data-driven educational technology for children, their methods must be responsive to its particular affordances (e.g., type of data collected, whom shared with), on the one hand, and attuned to the needs and interests of children (e.g., privacy, freedom from manipulation), on the other. At the same, time, such methods must also meet high ethical standards and recognize the power differentials inherent in a digital environment largely designed by corporations. Corporations are already collecting extensive data on children/adolescents for marketing purposes and product growth, without beneficence or respect for persons (see, e.g., recent lawsuits filed against Meta by a bipartisan coalition of attorneys general in the United States). Therefore, as researchers increasingly use novel forms of tracking or data collection, identifying community-responsive and ethical practices is crucial.

In scoping the range of emerging psychological methods, we identified a burgeoning set of both participatory and non-participatory methods. Each has its adherents and each builds on a long tradition of methodological experimentation as well as having an underpinning philosophy of social science (Bohman, 1993). Broadly speaking, participatory methods seek children’s subjective (‘insider’) expressions, typically through qualitative and consultative methods. By contrast, non-participatory or observational methods prioritize ‘outsider’ judgments by researchers and observers, often by implementing principles of experimental or quantitative design. In practice, each set of methods builds on and extends those traditionally used to research children’s perspectives (such as interviews, focus groups, consultation, and co-design) and experiences (primarily observational or experimental methods, though also parental reports of children’s experiences). As we discuss later, there is increasing interest also in hybrid methods that triangulate participatory and non-participatory methods, aiming to overcome the constraints of each to optimize the potential of emerging methods for understanding children’s digital engagement and its consequences.

By adapting research methods for digital contexts (for example, conducting interviews via videoconferencing), unique insights into children’s digital experiences and perspectives can result. But there are also pitfalls. Our aim is to present and evaluate the emerging methods for their research insights and ethical implications, recognizing that the ethical challenges that arise may require constraints on methodological innovation. To frame our analysis, we draw on the widely used Belmont principles for ethical research in psychology.



Belmont principles

The Belmont principles encompass: Respect for Persons (which, in the present context, includes respect for children’s autonomy and point of view, and informed consent regarding research participation and data sharing); Beneficence (including the welfare of beneficiaries associated with a research study, as well as maximizing benefits for children through research designs that can inform design or policy change); and Justice (including equitable and inclusive community involvement to inform study design and outcomes). In what follows, we synthesize the emerging methods for researching children’s experiences and perspectives with mobile, interactive, personalized and data-driven technologies. We prioritize those non-participatory and participatory methods that aim to be responsive and child-centered, critically evaluating their ethical implications.



Non-participatory methods


Collecting viewing histories

To capture the sequence of videos or other digital content that children have viewed over time, researchers can request that parents or children export (or copy and paste) their recent viewing history into secure databases, after informed consent is provided (Radesky et al., 2020). The results can provide convenient and useful information that can be difficult to capture accurately through interviews, especially for viewing how content is delivered to children over time across multiple channels or devices. However, it is important to take into account the possibility of shared devices among family members who may not use personal logins to access a platform such as YouTube. Hence the data must be carefully checked to be sure who in the household watched which video and that the viewing history analyzed (including associated postings, images, or comments) does not include non-research participants. It is also important to develop mitigation plans should violent or sexual content be found in young children’s viewing histories. Also important from an ethical standpoint, researchers must be mindful that the norms and regulation of different social media platforms determine whether participants morally and legally own their data or perceive them to be private or public (Hennell et al., 2020). In assessing viewing histories, even if viewing history data are private, researchers must obtain children’s informed and ongoing consent, as highlighted by the Belmont principle of Respect for Persons. For example, the data collection practices used in Screenomics, in which screenshots are taken every 5 s when a smartphone is in use, may not be legal in all states or countries (Reeves et al., 2021). An alternative is to create research accounts for avatars based on real children’s interests and online behavior (Revealing Reality, 2021) and collect data on the recommendations and advertisements sent to (rather than generated directly by) those accounts.



Passive sensing

Researchers often rely on direct observations to study children’s experiences. In digital contexts, these can now be complemented by passive sensing technologies, popular for their efficiency in data collection at scale. In this method, used by academic researchers and marketing firms, data streams from internet-connected devices, including smartphones/tablets, school devices, or smart home technologies are harnessed and analyzed. Timestamped output from passive sensors also allows researchers to examine children’s digital behaviors at any time of day or night. However, Zhang et al. (2022) found that only 10 out of 47 eligible studies considered ethical questions of informed consent when collecting passive sensing data from users’ smartphones (calls, messages, application usage). In their study of smart-home technology, Nelson and Allen (2018) highlight the researchers’ challenge of adapting not only to technological affordances but also to rapidly evolving public perceptions on permissible data practices. Zhang et al. (2022) recommend as ethical practice that the permissions granted to individual commercial applications should be strictly limited, telephone numbers should be encrypted, and Bluetooth/Wi-Fi MAC addresses and call/messages numbers anonymized, so that the data can ‘maintain uniqueness but lose traceability’ (p. 9). We concur with Zhang et al.’s (2022) recommendation: a considerable number of American citizens experience a prevailing sense of resignation regarding the utilization of their data traces by corporations and marketers. Thus, to meaningfully progress research in this area, it is crucial to align expectations regarding informed consent, data security, and anonymization.



Data scraping from platforms and app marketplaces

Where once researchers observed children in person, emerging methods include both virtual observation and data scraping techniques, which, simply put, are techniques where a computer program retrieves information from another computer program. Davis et al. (2019) scraped the available comments and replies on two viral YouTube videos in their social identity research with adults. They highlighted the benefits of researchers engaging with publicly available datasets on social media networks, recognizing these social sites of action where multiple identities play out. Although data scraping is widely used in cyber forensic psychology as well as social media analytics (e.g., Batrinca and Treleaven, 2015), it is unlikely that child users are aware that their publicly posted social media comments can be scraped for research purposes. Belmont’s Respect for Persons principle reminds us that researchers should provide participants with the option to withdraw or consent to their data to be used in a different context, and shared with a different audience than that initially intended by users (Rossi et al., 2022).

Data scraping involves not only collecting usage data but also social data such as ratings, ‘Likes,’ and comments. These offer valuable insights into children’s engagement with specific apps, games, e-books, or platforms. Until now, these data have been little used in research with children. However, Meyer et al. (2019) examined the prevalence of in-app advertising to children by downloading the most frequently downloaded apps in the ‘5 and Under’ section of the Google Play Store. In a later study, Meyer et al. (2021) evaluated the quality of educational design in top-downloaded or top-rated apps from the Google and Apple app stores. In both cases, the download frequency and ranking data enabled valuable inferences about the technologies’ design and suitability for young children. However, rating data may be inflated by bot-driven downloads; it is also possible that some apps are downloaded and never used. Moreover, download data do not provide insight into how children actually use popular apps and interfaces, although such data is typically collected and monetized by the platforms (Livingstone et al., 2022). Indeed, as whistleblowers’ testimonies at US Senate hearings showed (Dyer, 2023), internal research documents from Meta detail how adolescents’ usage data are used for driving growth and product decisions, rather than bringing child-centered designs to market. As data collection methods continue to evolve, researchers will gain new opportunities to generate valuable data, necessitating careful evaluation of the potential insights and ethical concerns (Kim et al., 2022).




Participatory methods


Virtual interviews and ethnography

Traditionally, qualitative researchers relied heavily on face-to-face interviews, but these are now being supplemented by virtual formats, offering new research opportunities but also raising questions about the ethical principle of Justice. For example, using in-built audio-recording features of videoconferencing tools such as Zoom or Skype may impede participation from those with poor connectivity, and it also threatens data security (Khan and MacEachen, 2022). On the other hand, use of video chat technologies may facilitate the involvement of children who face other barriers to research participation (such as geographic distance or transportation difficulties). For example, Han (2024) used video interviews to document how Chinese left-behind children use WeChat to sustain long-distance family relationships. Some young people may prefer a Zoom interview to a face-to-face one as they feel comfortable in their own home and even like keeping the camera off (Pothong and Livingstone, 2022). However, the affordances of the digital interview may also impede the disclosure of intimate, controversial, or traumatic details, particularly if there are technical interruptions, and it can be problematic that the circumstances of the child are not visible to the interviewer.

While respect for the child’s perspective centers their perceptions and views, children often see the world through the lens of their first relationships – with their parents acting as informal guides in media literacy and their siblings as primary social partners (Dunifon et al., 2017). Thus, a range of family members may valuably participate in the research. Particularly with younger children, conceptual models and methodological approaches are needed that interrogate dyadic and group experiences of technology, recognizing that the child’s media experience is nested within multiple spheres of influence on a developing child (Bronfenbrenner, 1979; Takeuchi and Levine, 2014). Multiple research participants can join Zoom interviews, for instance, although managing the interactions online can be tricky, with norms of speaking and privacy in flux and, again, because the researchers’ knowledge of the full situation around a child is restricted.



Digital walk-throughs

While digital walk-throughs (i.e., a participant playing a video game or looking at social platform as the research looks on) may be limited to the child “performing” what they think the researcher wants to hear, they improve upon traditional semi-structured interviews because they allow the child to react to digital stimuli, design affordances, or social interactions on the platform in real-time. Indeed, children enjoy participating in digital walk-throughs where they show researchers their digital experiences by sharing (or videorecording) their screen activities. This approach improves the ecological validity of research insights by allowing exploration of the digital spaces that children ordinarily inhabit, whether in the presence or absence of the researcher; this especially contrasts with methods which ask the child to complete contrived experimental tasks. A specific ethical challenge here is that a child’s talk-aloud commentary can include unexpected disclosures, requests for secrecy, or higher levels of confidentiality (Livingstone and Locatelli, 2014). Specifically, it can reveal unauthorized use of specific platforms or apps and there is a risk of seeing who the child is interacting with online, though those others have not consented to the research. There is even a risk that the child will show an illegal image (such as an indecent image of a child), indicating that the child might be being exploited or harmed by using a digital platform. This requires researchers to promptly respond to ensure the child’s safety. Discussion with the child’s caregivers or outside professionals might be necessary if researchers uncover the child’s exposure to harmful or inappropriate platforms, although respecting older children’s privacy and confidentiality is also important. Such risks must be planned for, and researchers should clearly delineate which data will and will not be shared with caregivers or outside professionals, usually by offering conditional rather than unconditional confidentiality, especially in contexts where mandatory reporting applies.



Virtual role-plays

Belmont’s Justice principle is enhanced when psychologists treat children as competent informants [see Cater and Øverlien (2014)] able to report their experiences, for example through virtual role plays. Role-play is considered a vital play mechanism for children to express and develop their identity, as children recreate experiences, events, and aspects of their life and relive them as pretend worlds (Kingdon, 2018). This layering of pretend and real worlds is intensively experienced in digital games where the child can take on an avatar who bears resemblance to their own characteristics and use it to mirror their inner world, also revealing their understanding of the game (Stenros and Sihvonen, 2020). If researchers create avatars to be part of children’s role-play and digital games, they become part of the identity construction in children’s fictional story-worlds. A certain level of deception may be necessary for researchers to be able to authentically assess the systems children participate in. Seeing a researcher directly engage in a physical role-play is, arguably, less deceptive than researchers adopting virtual avatars. Researchers therefore need to take extra care to get the child’s ongoing and fully informed consent if adopting avatars in digital games.



Virtual co-design

A method aligned with Belmont’s Beneficence principle is adult-child technology co-design, increasingly performed virtually. In-person co-design with children is often constrained in terms of number and diversity of children involved, limiting researchers’ ability to ensure diversity-informed and culturally attuned insights into digital design. Virtual co-design and virtual co-design panels address this challenge as they provide access to the same materials and conditions for participation for all users, potentially at scale. However, virtual co-designs can be challenging as researchers may be less familiar with the local conditions or cultural norms. For example, a social robot co-design study with teenagers showed how trust and transparency vary in digital and in-person co-design, with less trust and transparency online (Björling and Rose, 2019).

A related example concerns virtual consultation panels with children. Here, data collection typically involves both digital and in person methods (e.g., face-to-face discussion is preceded by an online panel discussion). Whether researchers solicit views from specialist child panels or recruit children through teachers, parents or professionals who work with children, they increase the opportunities of consulting diverse children in a shorter timeframe but also the ethical challenge of building consensus among disparate perspectives (Dinnebeil et al., 2006).




Hybrid methods

The hybrid methods we present next suggest valuable strategies for addressing the challenges noted with single methods.


Multi-method digital toolkits

The Comprehensive Assessment of Family Media Exposure Consortium developed a tool that combines a web-based questionnaire and time-use diary directly completed by the child with a passive-sensing app installed on family mobile devices, in an effort comprehensively to measure a child’s screen time exposure (Barr et al., 2020). The tool records the type of technology used (e.g., TV, PCs, tablets, and smartphones), the available software (digital games, apps, and e-books), purposes of use (e.g., education and emotion regulation), and situational or relational context of use (e.g., bedtime, with or without caregivers present). Passive sensing by Android mobile devices assesses which apps are used, for how long, and at what time of day. This information can be overlaid onto time diary data to examine the context of screen use. In this way, researchers can explore whether, for example, siblings or caregivers co-use educational technologies with young children, or whether portable technologies are used outside (e.g., geocaching, nature identification apps) or the community (e.g., Pokemon Go). This method requires collection and integration of multiple digital data streams, which must be processed and stored securely in accordance with ethical and data protection regulations. As such, the method addresses the mobile, interactive, and personalized character of modern technologies efficiently and effectively and can be considered responsive. Through such a hybrid approach, the limitations of passive sensing apps (for example, not knowing what content was experienced via social media or video-sharing or, even, whether the device was left on while the user was sleeping or absent) can be addressed by triangulating with participatory methods.



Children’s creative digital experiences followed by quantitative coding

Some methods enable children to participate actively by using technologies to document their lives (e.g., Hov and Neegard, 2020 with GoPro cameras), to read and create digital stories (e.g., Kucirkova and Flewitt, 2022), or for role play such as caring for digital pets (e.g., Marsh, 2019). Such methods capture the dynamic nature of children’s cross-media interactions and the active role children play in how the technologies respond to their creative interactions. As such, the methods have high ecological validity by collecting a considerable degree of detail in real-life contexts while also reflecting the child’s lived experiences including their decisions about where to point the camera or how to curate the data generated. However, the methods can be time-consuming to conduct, and they result inconsiderable volumes of relatively unstructured data that can be challenging to analyze. Ethical problems can arise too, including safeguarding the participants’ privacy. One possible solution is to video-record children’s interactions with a researcher-designed platform that has restricted degrees of freedom to perform actions and thus introduces predictable phases of interaction which can be coded with standardized engagement metrics. Neumann et al. (2023) followed this approach in studying children’s engagement with a specially designed social robot in pre-schools, coding for behavioral and emotional engagement with a human versus social robot instructor.




Ethical research through inclusive practices

In conclusion, recognizing the highly individualized experiences afforded by digital media, we have demonstrated how psychological science can advance methodologically and ethically to understand children’s experiences and perceptions of rapidly evolving, mobile, interactive, data-driven personalized digital environments in everyday life contexts. This advancement is crucial for psychologists to offer valuable and valid insights into children’s technology use amidst the rapidly innovating, globalizing and commercializing nature of their digital worlds. However, the transition to virtual methods carries with it new ethical challenges concerned with privacy and data protection, revelations of child (online) harm, and deception, among other issues. Our evaluation suggests that participatory methods are more often responsive and child-centered than non-participatory ones. However, hybrid methods appear to strike the best balance between responsiveness, child-centeredness, and adherence to ethical research principles such as the Belmont principles.

As ever, it is also important that psychologists follow representative, inclusive, and not coercive recruitment procedures, with particular attention to user groups historically underrepresented in research and technology design. The strengths and limitations of survey methods change as technology evolves. Limitations include difficulty measuring aspects of human-computer interaction that participants may not be consciously aware of, for example data collection or persuasive nudges. With notable exceptions of government-run surveys or qualitative studies that focus on underrepresented groups (e.g., Mendelsohn et al., 2008), the typical approach of recruiting families through university registries, local organizations, or social networks has relied on parenting practices and perspectives that emphasized the middle-class white experience and neglected racial-ethnic groups. In addition, there is an assumption of neurotypicality in studies of psychological effects (e.g., studies of how media cause “ADHD symptoms”) without considering children’s underlying differences or including children with prior diagnoses or special educational needs (Beyens et al., 2018). Examination of the differing risk/opportunity balance in diverse subpopulations is important in ensuring that methods that work for one community do not accidentally reduce the opportunities of other communities. The process will be facilitated by increasing representation of diverse backgrounds and characteristics among psychology researchers (Vasquez et al., 2006), and expanding the range of topics and perspectives they study and represent (Cundiff, 2012).

Ethical concerns can become especially urgent in digital contexts characterized by personal data, particularly when these contexts depend on data used by researchers to generate new insights about an entire population. In particular, if research-based data sources are used by researchers to train machine learning algorithms or generative AI systems, the researchers must ensure the data represent diverse children and families. Data collection methods should be adapted according to the extent of algorithmic fairness embedded in AI-based technologies to ensure cultural sensitivity and validity. Underrepresented and marginalized communities have experienced a disproportionate level of negative experiences with modern technology, including inequitable high-speed internet access (Ramsetty and Adams, 2020), inappropriate racial-ethnic representations on video-sharing platforms (Rollins et al., 2022), and algorithms trained on biased data (Buolamwini and Gebru, 2018). Researchers should therefore consult with diverse community members with the goal of checking, for instance, the extent of algorithmic fairness embedded in AI tutoring and learning systems developed for children. Without designing measures and analyses that reflect the digital experiences of historically marginalized communities, psychological science risks generating results that center the experiences of privileged families. Already, the science of learning, underscores the importance of employing diverse methods and carefully selecting the most appropriate method for a specific context, research question, and increasingly, digital environment (Kucirkova et al., 2023). Being mindful of this diversity and choosing methodologies that best align with the research problem not only demonstrates methodological rigor but also fulfills an ethical obligation to address pressing questions regarding digital media. Given the heightened public interest in screen use for children, it is imperative to employ methodologies that yield comprehensive answers to these inquiries.

Finally, it is important that the commercial interests that drive the design and utilization of popular children’s technologies do not also shape the research agenda in the interests of business. Academic researchers find themselves increasingly competing with industry researchers and market researchers when disseminating their findings or seeking to inform policy deliberation regarding intervention, education or regulation relating to children’s engagement with innovative technologies. In addition to vigilance over research independence, funding sources and conflicts of interest, these changing circumstances invite collaborations among psychologists and researchers from other disciplines as well as with children and young people, and their caregivers and communities, to center children’s best interests and the wider public interest in advancing understanding of children’s digital lives.
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Based on developmental systems and dynamic systems theories, we propose the lifeworld approach—a conceptual framework for research and a hypothesis concerning early social-cognitive development. As a framework, the lifeworld approach recognizes the social embeddedness of development and shifts the focus away from individual developmental outcomes toward the reciprocal interplay of processes within and between individuals that co-constitutes early social-cognitive development. As a hypothesis, the lifeworld approach proposes that the changing developmental system—spanning the different individuals as their subsystems—strives toward attractor states through regulation at the behavioral level, which results in both the emergence and further differentiation of developmental attainments. The lifeworld approach—as a framework and a hypothesis, including key methodological approaches to test it—is exemplified by research on infants' self-awareness, prosocial behavior and social learning. Equipped with, first, a conceptual framework grounded in a modern view on development and, second, a growing suite of methodological approaches, developmental science can advance by analyzing the mutually influential relations between intra-individual and interactional processes in order to identify key mechanisms underlying early social-cognitive development.
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1 Early social-cognitive development as a dynamic developmental system

It is a mantra in the developmental sciences that nature and nurture interact in complex ways in human development. For instance, developmental systems approaches (e.g., Oyama, 2000; Gottlieb, 2007; Overton, 2013) conceive ontogeny as the dynamic interplay of internal and external factors at different levels (e.g., genes, brain, behavior, ecology, culture). Relatedly, transactional theories emphasize that throughout ontogeny there exists a dialectic interplay of nature and nurture (e.g., Sameroff, 2009).

Yet, many contemporary theories in developmental psychology focus on the development of the individual without taking into full account that social-cognitive development is deeply embedded in rich and versatile social contexts (e.g., Tomasello et al., 2005; Csibra and Gergely, 2009; Warneken and Tomasello, 2009). As such, even if these theories acknowledge the influence of social interaction (e.g., in the sense that there must be a model to imitate, a partner to collaborate with or a group to belong to), they largely underestimate the role that the context and others play in co-constituting early social-cognitive development. While the concept of co-regulation through others and its effects on child development is a key concept for the field of social-emotional development [see, for instance, attachment theory (Bowlby, 1969) or work edited by Cole and Hollenstein (2018)], we argue that it is just as essential to systematically integrate interpersonal components of the developmental system in the domain of social cognition in order to fully understand early development. To address this gap in the field of social-cognitive development, it is essential to analyze the bidirectional and changing relationships between the experience and behavior of the child and the experience and behavior of others in the close social network. These bidirectional interactions, as part of the developmental system, need to be considered more profoundly in theory and research in order to adequately describe social-cognitive development and its driving mechanisms and forces.

We start from the basic assumption that human ontogeny is best understood as a developmental system (Oyama, 2000; Gottlieb, 2007). In his probabilistic epigenesist framework, Gottlieb emphasizes that the development of all organisms is the result of a dynamic interplay between genetic activity, neural activity, behavior and the influence of the physical, social, and cultural environment, with a close interdependency between those levels (see Figure 1). According to this perspective, development always and in all domains is the result of the regulation between organismic and experiential factors, with neither type having priority over the other. As such, the “…notion that phenotypic traits, including behavior, can be predetermined has slowly given way in biology and psychology… [due to]… growing evidence for the fundamental role of developmental processes in the generation of the stability and variations in phenotype.” (Gottlieb, 2007, p.1).
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FIGURE 1
 The basic idea of the developmental systems account of the ontogeny of organisms, conceiving individual development as an interplay between genetic, neural, behavioral, and environmental processes.


Gottlieb's theory is mainly grounded in animal research and is mute on psychological processes—such as motives and cognition—associated with neural activity, behavior or factors external to the individual. Here, we join others (e.g., Sameroff, 2009; Szokolszky and Read, 2018) and extend the basic tenets of the developmental systems approach to psychological processes, specifically the motivational and cognitive processes, which are ubiquitous in theories on children's social-cognitive development. In doing so, the lifeworld approach focuses on the reciprocal relationship between these psychological processes and key external factors. Specifically, we focus on regulation processes occurring within social interaction that are situated within the broader socio-cultural context. These are, in our view, essential to understand early development also in the social-cognitive domain and may best be understood from a developmental systems perspective that integrates further concepts of dynamic systems theories, which we turn to next.

Drawing on dynamic system theories, we propose that the reciprocal co-regulation of the internal and external forces that constitute the developmental system can best be characterized as a complex and non-deterministic process. In this view, “development can only be understood as the multiple, mutual, and continuous interaction of all the levels of a developing system, from the molecular to the cultural” (Thelen and Smith, 2007, p. 258). A critical property of a dynamic system is that it settles into only a few stable configurations, so called attractor states (van Geert, 1994; Van Geert and Van Dijk, 2002; Thelen and Smith, 2007). That is, out of the many potential states of a system, it is a limited number of states that occur as recurrent stable forms. Importantly, these attractor states are not static but are often described as forms with dynamic stability. This means that, in any given situation and depending on the developmental status of the individual, there is ongoing interaction and reciprocal regulation around one or more attractor states and, across development, the attractor states may change [see also Waddington's (1957) epigenetic landscapes].

The resulting dynamic developmental system can be conceptualized as a field of forces between individual (genes, brain, behavior) and external (physical, social, cultural) processes that span a developmental landscape (Figure 2), which changes dynamically over development. Attractor states within this landscape can be defined as potential developmental outcomes, which are stabilized patterns of interacting with the environment. For a more general example, let us consider a toddler learning to climb stairs from a dynamic developmental system perspective. There may be different strategies which change dynamically over time, from crawling, to taking stairs step by step with both feet, to climbing stairs confidentially, taking one stair with one foot at a time. This may be modeled, trained and scaffolded by others, shaping the learning process in concert with infants' growing ability and confidence. Different strategies to climb stairs can be conceptualized as attractor states, which change over time with infants' growing physical experience and in interaction with the physical environment (i.e., the stairs) and social influences (i.e., modeling, training and social support by others). In the following, we shift our focus and elaborate a dynamic developmental systems perspective for early social-cognitive development. This implies that—at any given time-point—socio-cognitive development strives toward stable patterns of experience and behavior that are informed by the developmental status and individual features of the child and others' co-regulation.
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FIGURE 2
 Visualization of the developmental landscape with attractor states. The dynamic developmental system depends on the current state of individual and environmental factors. Here we conceptualize the dynamic developmental system as a field of forces that drives early (socio-cognitive) development over time.


Based on these fundamental assumptions on early development, we now introduce the lifeworld approach as a theoretical framework for describing and explaining early social-cognitive development. We will then ground the lifeworld perspective in empirical evidence from three key domains of early social-cognitive development, namely self-awareness, prosocial behavior and social learning, before we elaborate critical implications for theory and future research.



2 A lifeworld approach to social- cognitive development

The lifeworld approach is based on the assumption—shared with many other developmental approaches—that the experiences children have when interacting with their social environment are essential to the understanding of early child development (e.g., Vygotsky, 1997; Rogoff, 2003; Keller, 2007; Keller and Kärtner, 2013). In the approach suggested here, building on the dynamic developmental systems approach outlined above, the lifeworld is defined as the entirety of forces that constitute children's experience and behavior in a given situation, which in turn drive their development over time. First, there are the internal forces, namely the current motivational and cognitive processes that are linked to children's behavior at a given timepoint. Second, these internal forces are complemented by external forces in the social environment. As in Schütz and Luckmann's (1973) conception of the lifeworld, one of the key goals here is to trace the taken-for-granted and the common ground that characterizes individual experience and behavior in everyday life. In their approach, the lifeworld is socially constituted and conceptualized as a cultural and historical construction that turns “natural things into cultural objects (and) human bodies into fellow-men” (p. 5). Extending the original concept, the framework proposed here adds important internal biases and focuses on the dynamic interplay of the internal and external forces that, in concert, constitute everyday experience and behavior. Most importantly, both these forces directly influence children's experience and behavior by channeling attention to relevant information, both outside and within the children's organism and by providing blueprints and models of potential modes of experience and behavior that characterize everyday experience and behavior. These two interrelated forces are of primary importance for channeling the information that is available to children and that form children's experience and behavior in a given situation. These forces are embedded in larger and related timescales, with important consequences for children's learning and development. Together, these internal and external forces powerfully structure children's experiences and behavior and, over time, shape children's social-cognitive development.

Importantly, not only the child, but each individual of the dynamic developmental system can be conceptualized as a subsystem that, at any given moment, can be characterized by its own motives and cognitive states. In that sense, the lifeworld approach goes beyond considering others' influences on the individual as a further force within a dynamic system that is located within the individual and conceptualizes both child and others as integral constituents of the dynamic developmental system. As a consequence, the dynamic developmental system spans the child and other individuals, with each individual having their motives and cognition that drive individual behavior that reciprocally interact at the behavioral level. More specifically, the different subsystems are linked through verbal and nonverbal behavior, including attention. Thus, it is on the behavioral level that the internal and external forces of the subsystems interact. Through social interaction, the individuals influence each other's behavior and, in consequence, each other's cognition and motives. Through this mechanism, namely the behavioral co-regulation via social interaction, the internal forces of one individual become the external forces on another individual (see Figure 3).
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FIGURE 3
 The dynamic developmental system spanning the child and others (in this case a dyadic context) and their reciprocal relations at the behavioral level, illustrating the core elements of the lifeworld approach.


Thus, in the framework suggested here, Gottlieb's principle of the reciprocal interplay of internal and external factors at different levels translates into the cognition and motives of individuals who reciprocally interact with each other at the behavioral level. More specifically, and as we will illustrate with different examples further below, the child's behavior at any given timepoint is informed by their current motives and cognition and will be interpreted and responded to by others in the light of their current motives and cognitive states. The others' response, in turn, may lead—via changes at the behavioral level—to changes in children's cognition and motives.

We here illustrate this basic idea by two examples from language development and prosocial behavior, before we elaborate the concept of the lifeworld approach in depth in the following section. In early vocal learning, when infants begin to make more mature vowel-like sounds around 4 months, caregivers are more likely to respond contingently to these more mature sounds, which leads to a pruning of children's vocal repertoire on an ontogenetic timescale (Venditti et al., 2023). Along these lines, experimental studies have shown that mature sounds occur more often and integrate the phonological patterns of their caregivers' speech when responded to contingently (Goldstein and Schwade, 2008). Venditti et al. further argue that, as infants' vocal learning progresses, caregivers update their expectations for vocal maturity (i.e., their cognition concerning to the lifeworld approach), which informs the probability of contingent responses to infants' vocal sounds, constituting a social feedback loop in a co-developing social system. Concerning early helping in the second year, a cross-cultural study on early helping has shown that depending on whether children's helping is conceptualized as a personal choice vs. an interpersonal obligation (maternal cognition), mothers differ whether they request something from their child by asking, pleading and giving explanations vs. by serious and insistent requests, which has implications for children's prosocial motivation, namely the degree to which they help based on a sense of interpersonal responsibility for shared chores (Köster et al., 2016a). Importantly to the lifeworld approach, it is through these bidirectional social interactional processes that the developmental system changes and, hence, the child develops. That is, either new developmental attainments emerge (including motives and cognition), or they become further differentiated at increasingly complex and novel levels of organization.

As a consequence, a child's current motives and cognitive processes are not conceptualized as “given” or “innate” but are the result of a biologically prepared and reliably emerging repertoire of internal biases and behavioral inclinations that, if integrated in social interaction, stabilize and manifest in habitualized reciprocal transactions between intra- and interpersonal processes up to this point in development. That is, others play an important role for the emergence and further differentiation of social-cognitive developmental attainments by coherently organizing children's behavior and, as a consequence, children's developing motives and cognition: By their structuring, others guide children's attention, they prompt desirable behavior, and they correct or discourage undesirable behavior during everyday activities (Kärtner, 2018). In sum, the lifeworld approach focuses on the internal forces (i.e., cognition and motives) that inform the subsystem's (i.e., the child's and others') behavior plus the reciprocal co-regulation between the subsystems at the behavioral level. Narrowing the focus down to the child, these are the internal and external forces that drive a child's experience and behavior and, in consequence, their development.

Considering the diversity of human cultures, the lifeworld approach also offers a conceptual framework to account for potentially culture-specific development. More specifically, by following specific cultural models—defined as shared systems of meaning associated with ideal child development and optimal caregiving that vary across populations and that have normative force (Keller and Kärtner, 2013)—caregivers may follow different agendas. These agendas set different target states for the developmental system, which has direct implications for their motives and cognition when providing and structuring settings for their children (Kärtner, 2018). In the next sections, we will review evidence that shows that—depending on the cultural model's ideal target states—children's behavior may be interpreted and reacted to differently, which has important implications for children's development. Along these lines, cross-cultural studies help to illustrate systematic differences in children's external forces (i.e., others' cultural models), leading to culture-specific attractor states that may emerge within an individual's developmental landscape.

Overall, the lifeworld approach to social-cognitive development considers behavioral co-regulation toward stable attractor states of increasing complexity as a key mechanism underlying early social-cognitive development. We derive from this that it is essential to describe not only children's but also caregivers' experience and behavior and their reciprocal relationship. Doing so requires a process perspective that focuses on the dynamics of social interaction that enables researchers to identify the interactional mechanisms that help explain early social-cognitive development and its inter-individual and cross-cultural variation. In the following, we review studies from three different areas within social-cognitive development that illustrate the key assumptions and that provide convergent evidence for central claims of the lifeworld approach. At the same time, we sketch different methodological approaches that allow to address social-cognitive development from a dynamic developmental systems perspective.


2.1 The emergence of self-awareness during the first months of life

In the first months of life, infants' self-awareness emerges within social interaction with their primary caregivers. One proximal mechanism that strengthens infants' sense of agency and sensitizes infants to their internal mental states has been suggested by Gergely and Watson (1996, 1999) in their social biofeedback model. The authors' basic idea is that—grounded in infants' interest in human faces and their sensitivity for contingent responsiveness—infants are sensitized to their own internal states by caregivers' repeated displays of partially imitative and marked reflections of infants' affective and intentional states.

One developmental indicator of increasing self-awareness is the 2-month shift that describes a qualitative change in the way infants interact with their social environment: they become more attentive, look longer at others' faces, and start smiling socially during contingent social interaction. Based on findings from longitudinal studies, Lavelli and Fogel (2002, 2005) describe the mother-infant dyad as a dynamic, co-regulatory system that stabilizes around specific attractor states, namely the visually attentive and positively aroused infant. More specifically, by combining ontogenetic with dynamic interactional analyses, the study by Lavelli and Fogel (2005) shows that, across the first months of life, certain behaviors of the mother and infant elicit specific reactions from the interaction partner, leading to cycles of mutual amplification. For instance, while maternal talk or smile is both contingent on and leads to infants' simple attention in the first month, there are strong bidirectional links between maternal talk or smile and both infant cooing and smiling in the third month of life. Thus, with infant age, these patterns become increasingly more complex and reliable and, therefore, the developmental system establishes and stabilizes the behavioral patterns associated with the 2-month shift that is indicative of infants' emerging self-awareness.

While this co-constructive theory (see also Messinger and Fogel, 2007) assumes that the developmental system—in this case consisting of the developing infant and the mother—stabilizes around a universal ideal state, namely the visually attentive and positively aroused infant, other studies have shown that these ideal states may differ considerably between cultures (Wefers et al., 2022). More specifically, ideal states of infant behavior are part of caregivers' cultural models, defined as their shared beliefs about infant development and associated practices. If the cultural model is about positive emotionality within face-to-face interaction, caregivers will be motivated to establish and sustain mutual gaze and social smiling in their infants (Kärtner et al., 2013; see also Kärtner, 2015). However, if the cultural model is about the quiet and calm child, social smiles may pass by unnoticed. Along these lines, cross-cultural studies have shown that the development of both mutual gaze and social smiling are contingent on cultural beliefs (i.e., caregivers' cognitive states that have implication for their motives when interacting with their infants) and practices: Only if caregivers value mutual gaze and social smiling—as indexed by culture-specific ethnotheories on ideal infant affect (Wefers et al., 2022), contingency patterns (Kärtner et al., 2008, 2010) or affect mirroring (Wörmann et al., 2012, 2014; Broesch et al., 2016)—will their infants show an increase in mutual gaze and smiling—an indicator of accentuated self-awareness—toward the end of the second month (Kärtner et al., 2010, 2022; Wörmann et al., 2012, 2014).

Overall, these studies—that use different methodological approaches, specifically longitudinal observations, sequential analyses and cross-cultural comparisons—converge on the conclusion that infants' self-awareness emerges within the dynamics of the developmental system spanning the infant and their primary caregivers who stabilize the developmental system along the target states implicated in their cultural models of optimal caregiving and ideal child development.



2.2 Prosocial behavior—the development of early helping

In line with dynamic developmental systems theory, Kärtner and Köster have argued that the emergence and further differentiation of helping (i.e., behavior that supports others to achieve an instrumental goal) during the first 2 years of life is co-constituted in social interaction (Köster et al., 2015; Kärtner, 2018; Köster and Kärtner, 2019). Developmental research, based largely on experimental studies in Europe, the United States, and Japan, suggests that basic elements of prosociality—social and prosocial cognition and motivation and prosocial behavior—emerge during the first and second year of life (see also Kärtner, 2018). Already 3- and 6-month-olds are capable of social evaluation, preferring characters that help (vs. hinder) others (Hamlin, 2013) and, from 9 months of age, infants understand others' needs and intentions, which build the necessary foundations for genuinely prosocial early helping (e.g., Woodward, 1998; Behne et al., 2005; Köster et al., 2016b, 2019). Both lab studies and ethnographic research has shown that young children around the world are highly motivated to engage in helping and cooperative activities, such as adults' chores, by pitching in proactively and on request (for a review, see Kärtner, 2023).

Concerning the occurrence of early helping, there is evidence that caregivers' structuring—especially encouragement and praise—early in the second year has both concurrent and longitudinal effects on toddlers' helping (Dahl, 2015; Hammond and Carpendale, 2015; Giner Torréns and Kärtner, 2019; Kärtner et al., 2021; Dahl et al., 2022). Furthermore, there is evidence showing that experimenters' encouragement and praise increases toddlers' helping when toddlers are 13 to 15 months old but not above that age (Dahl et al., 2017). The findings of this experimental study suggest that specific aspects of social interaction are effective influences and confer their co-constitutive forces only during specific periods in development. Furthermore, observing prosocial models has been shown to increase 16-month-olds' helping behavior (Schuhmacher et al., 2019). Finally, addressing this question from a cross-cultural perspective, a recent study has shown that 18-month-olds from Delhi, India, helped more often than toddlers from Münster, Germany (see also Callaghan et al., 2011; Giner Torréns and Kärtner, 2017).

The behavioral regulation along specific target states within the dynamic developmental system not only affects the frequency of helping, but similarly supports the differentiation of prosocial motives across development. In a recent review, Kärtner (2023) suggested a developmental progression in which the earliest form of prosocial motives, namely children's participation in joint endeavors rooted in a sense of belonging during toddlerhood is complemented by children's contributions based on their sense of responsibility in early childhood and their sense of normative obligation based on moral considerations during middle childhood. Cross-cultural studies by Miller and colleagues have shown that these moral considerations on helping differ across cultures. More specifically, helping is rather grounded in duty-based considerations in Hindu Indians and on more voluntaristic considerations in European Americans, where helping is seen as a matter of personal moral choice (for a review, see Miller et al., 2017).

Along these lines, there is empirical evidence that cultural models of helping affect caregivers' structuring, which has implications for the development of early helping (Köster et al., 2016a; Giner Torréns and Kärtner, 2017). Giner Torréns and Kärtner (2017) report that mothers from Delhi provide more opportunities for helping and express higher levels of disapproval if their children do not help them, while mothers from Münster reported more praise after helping. Furthermore, there were culture-specific associations between helping and disapproval that indicate that these culture-specific ways of structuring may contribute to the differentiation of early helping behavior, such as helping that is motivated by a self-determined personal choice vs. an interpersonal obligation. Further evidence for this idea comes from a cross-cultural study that demonstrates that mothers' structuring during chore assignment differs between cultures and has consequences for toddlers' prosocial behavior: while helping was associated with assertive structuring (i.e., serious and insistent requesting) in a rural Amazon region in Brazil, it was correlated with deliberate scaffolding (i.e., asking, pleading and giving explanations) in a Western urban middle-class context (Köster et al., 2016a). These findings further support the idea that others regulate the cognitive and motivational foundations of children's early helping behavior, along the lines of interpersonal responsibility and personal choice.

Overall, there is converging evidence from different methodological approaches, including cross-sectional and longitudinal correlational and experimental designs and cross-cultural studies showing that both the emergence and further differentiation of helping are a product of the relational developmental system and critically depend on behavioral regulation through others that is informed by caregivers' cultural models of children's helping. Overall, these studies converge on the conclusion that any theoretical account that ignores the constitutive role of social interaction for the emergence and differentiation of prosocial behavior is incomplete.



2.3 Social learning—aligning with others through cultural learning and normativity

Learning from others—acquiring behavioral repertoires from others through observation and instruction—allows young children to acquire the behavioral routines and norms of their culture from close others, which lays the foundation for humans' ability to adapt to a variety of social and ecological environments (Keller, 2007; Over and Carpenter, 2012; Shneidman and Woodward, 2016; Legare, 2017; Köster, 2024). From as early as 6 months of age, infants are capable and motivated to imitate simple actions (Meltzoff, 1988; Meltzoff and Moore, 1994; Barr et al., 1996). Cognitively, it has been shown that from around this age, infants associate imitative behaviors with group membership and, from around 8 months, infants further expect that the members of a group act alike (Powell and Spelke, 2013, 2018). Furthermore, there is recent evidence that already 11-month-olds grasp the normative force of behavior observed in others and that behaving like others forms the basis for social evaluation (Köster and Hepach, 2024). So how are these prerequisites for early social learning, as the basis for cultural learning and normativity, shaped in social interaction with others?

Based on children's inclination for social learning, there are huge differences what is learned from whom and how. Considering the important role of teaching, social learning is co-constructed within an individual's social and cultural environment and shapes the underlying motives and cognition in culture-specific ways (Rogoff, 2003; Keller, 2007; Heyes, 2018), which also may result in specific differences in learning from others across cultures (Callaghan et al., 2011).

Concerning teaching, there is evidence that teaching behavior toward infants differs profoundly across cultures (Rogoff et al., 1993; Keller, 2007; Little et al., 2016; Köster et al., 2022). For example, Little et al. (2016) found that, when demonstrating a novel action to their infants, US-American urban middle-class parents showed a specific target action more often than mothers from villages in Vanuatu. Furthermore, during joint mealtime interactions with their 2-year-olds, parents from urban Germany, Argentina, and Japan relied more on abstract communication, the provision of choices and demonstration, while parents from rural Ecuador and Brazil relied on prompting their children what to do (Köster et al., 2022). These differences in parental socialization have been characterized as the basis for more autonomous developmental pathways in educated, industrialized cultural context, and toward hierarchical relatedness in rural, subsistence-based communities (Greenfield et al., 2003; Keller, 2007) with consequences for the underlying motives and cognition for complying with others' behaviors (Keller and Kärtner, 2013; see findings from early prosocial development detailed above).

Evidence showing that early differences in teaching are linked to differences in infants' social learning comes from comparisons between infants from Yucatec Mayan and US-American families. It has been described that children in Yucatec Maya communities in Mexico are socialized to keenly observe others' activities, whereas learning in urban US-American contexts relies more on direct teaching (Rogoff et al., 1993; Rogoff, 2003). Across developmental time, these differences have implications for the differentiation of infants' learning capacities: In the US, 18-month-old infants learned much better from a child-directed instruction as compared to a third-party scenario, whereas Yucatec Mayan toddlers learned equally well across conditions (Shneidman et al., 2016). These findings correspond to the cross-cultural differences in the development of children's learning from others' activities, described later in development, characterized as guided participation in Mayan communities or assembly line instruction in US contexts (Rogoff et al., 2003). That is, in Mayan communities, infants are expected to learn by participating in daily activities, which shapes their spontaneous attention and engagement in others' activities, while in the US infants are thought to receive more explicit instructions, which shapes their attention and learning capacities to rely on more direct forms of guidance by others. From a dynamic developmental systems perspective, the subsystem of the child is proposed to strive toward the culture-specific structuring of learning settings.

Overall, critical evidence that early learning capacities are co-constituted in early social interactions mainly comes from cross-cultural studies. These lines of research characterize differences in caregivers' teaching and infants' learning from others that support the idea that early social learning capacities are co-constructed in early social interactions, shaping underlying motives and cognition associated with learning from others. While some prototypical patterns of caregivers' and children's behavior emerge in the two lines of cross-cultural research outlined above, future research should focus on longitudinal studies, considering both parental behaviors and children's early social learning pattern, at distinct developmental time-points. Specifically, studying within-cultural variations may be key to better understand the fine-tuned and co-regulatory nature of early social learning capacities. In future, this may allow us to better understand the dynamic system underlying differential pathways in learning from close others, as the basis for early cultural learning and acquiring social norms.




3 Implications of the lifeworld approach and future perspectives

The lifeworld approach is both a framework for research and a hypothesis. As a framework, it combines concepts from developmental systems and dynamic systems theories and recognizes that social-cognitive development is co-constituted by children's lifeworld that is defined by the internal and external forces that are reciprocally linked at the behavioral level. As a hypothesis, it proposes that the external forces, namely the structuring of children's experience through others during social interaction, is systematically linked to the emergence and further differentiation of new developmental attainments. In support of the approach as a hypothesis, we reviewed evidence from specific developmental phenomena from the fields of self-awareness, early prosocial behavior and social learning.

More specifically, the lifeworld approach highlights (i) that internal processes, namely the individuals' motives and cognition, inform individual behavior, (ii) that through social interaction the different subsystems (i.e., the different individuals) influence each other's behavior, and (iii) that each individual's behavior is directly linked to their experience, that is, each individual's motives and cognition. Thus, changes at any level (i.e., either children's or others' cognition, motives or patterns of social interaction) are associated with dynamically interacting changes at all other levels, leading to developmental change. The key objective of the lifeworld approach is to advance our understanding of development by emphasizing the internal and external forces that drive children's experiences and behavior and thereby co-constitute their social-cognitive development.

An important implication of such a perspective is the shift from individual social-cognitive developmental outcomes to the dynamic processes underlying change within the developmental system. In our view, it seems essential to take into account these complex relationships between intra- and interindividual processes in order to adequately characterize the field of forces that constitute child development. As a consequence, it becomes key to analyze how changes in children (e.g., the emergence of social smiling) leads to changes in caregivers (e.g., their marked reflections of infant smiles, if infant smiling is appreciated as the ideal infant affect by caregivers) that lead to further changes in children (e.g., cascading effects on infant smiling and infants' self-awareness). Similarly, parental motivation and cognition of why and how to learn from others (e.g., socialization toward autonomy or complying with others' expectations, or to learn by observation vs. instruction) may shape infants motivations and cognition (e.g., attending to information that is not directly directed at the child) of why and how to align with the behaviors of others, and to become competent and accepted members of their cultural group.

As a framework for research, the lifeworld approach calls us to empirically test if and to what degree the dynamic of the developmental system is driven by caregivers' cognition and motivations, for instance, their cultural model of optimal caregiving and ideal child behavior and development that defines the target states the dynamic system strives for. Following this approach allows to identify universally uniform, as well as inter-individually and cross-culturally variable aspects of child development and to unravel the mechanism leading to an individual's developmental pathway.

There is a suite of methodological approaches that allow to analyze the characteristics of the dynamic developmental system as a field of forces that drive early development. From a lifeworld perspective, the focus lies on features of the social interactions that contribute to the emergence or differentiation of a specific aspect of social-cognitive development. Most of these methodological approaches have been touched on above: first, it is an important first step to describe the age-graded changes in child behavior and the complementary behavior of caregivers in order to document the specific experiences that children have at certain ages (e.g., Keller, 2007). These age-graded changes hint at potential reciprocal relations between current structuring and developmental processes.

Second, a powerful tool is to analyze the associations between specific features of social interaction and developmental outcomes, typically based on interindividual differences in children's and caregivers' behavior. Of these, prospective associations between current caregivers' behavior and later child outcomes after controlling for current child behavior—either in the form of cross-lagged or residual change analyses—are powerful designs, especially when capturing everyday interaction in ecologically valid situations, to support the proposal that developmental change is contingent on social interaction (e.g., Dahl, 2015; Kärtner et al., 2021). Thus, to understand developmental change over time, longitudinal studies that capitalize on both, parental beliefs and practices (setting differential target states over development) in combination with developmental outcomes (being driven by these target states), are an efficient tool to better understand how co-regulatory dynamics drive early socio-cognitive development over time. Third, experimental and training studies have the potential to test whether specific aspects of social interaction have situational effects on child experience and behavior (in the case of experiments) or long-lasting effects on child development (in the case of training studies) at a specific age.

Furthermore, cross-cultural studies, as a quasi-experimental design, allow to test whether developmental outcomes differ across cultures, depending on differences in caregivers' cultural models that inform their cognition, motives and behavior. That is, caregivers' cultural models may set specific and testable target states that inform caregivers' appraisals, motives and behavior, which may lead to a culture-specific developmental pathways which are testable in children's behavior at distinct developmental timepoints. Cross-cultural designs are most powerful, when developmental outcomes are assessed in a standardized way, complemented by naturalistic observations of everyday interaction and assessment of caregivers' meaning systems (Kärtner et al., 2022; Wefers et al., 2022, 2023).

Finally, within-person or within-dyad designs are the method of choice if one is interested in dynamic change and how the subsystems, namely the children and their caregivers, are reciprocally related to each other in social interaction as it unfolds in time. Coming closest to the process perspective, microgenetic designs allow to analyze the reciprocal relationships between child and caregiver behavior, that is, how child and caregiver affect each other in real time. An exemplary study is the one from Lavelli and Fogel (2002) described above, that demonstrated, based on sequential analyses, that changes in infant smiling and cooing led to direct changes in maternal talking and smiling and vice versa, leading to cycles of mutual amplification, especially in the third month of life, suggesting a positive attractor state of the dynamic developmental system. Currently, methods for dynamic analyses are flourishing in the field of developmental science and there are other promising approaches for analyzing dyadic data as, for example, specific types of time series analyses (e.g., multilevel bivariate autoregressive models, see Beebe et al., 2016) or other data-analytical strategies that capitalize on the time-structuredness of data on different time scales (e.g., Xu et al., 2020).

Overall, research based on the lifeworld approach or other dynamic developmental systems theories should strive for converging evidence, namely that findings from different samples and methodological approaches are pointing to the same conclusions. Equipped with, first, a conceptual framework grounded in a modern view of developmental processes and, second, a suite of methodological approaches, the field of developmental science is ready to set out to explore the complexities of child development in a way that will enable developmental science to better describe, explain, and modify the fundamental processes of human development. In particular, the lifeworld approach calls for a paradigm shift in the way of thinking about social-cognitive development in that the focus on the individual child must be extended and complemented by not only assuming, but by providing empirical evidence for the specific and changing interactional mechanisms within the dynamic developmental system that drive social-cognitive development.
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Introduction: Positive Youth Development (PYD) is a strength-based perspective that focuses on the resources to promote a successful transition to adulthood, derived from the Relational Developmental Systems theory. In this line, the Developmental Assets (DA) model focuses on describing the personal resources (Internal Assets) and contextual resources (External Assets) that help to reach PYD. Most research from this approach has been carried out in United States and, to a lesser extent, in the European continent. The aim of this scoping review was to examine the evidence collected for the DA model in Europe.
Methods: Web of Science database was used to search for articles published between 2013 and February 2024. Initially, there were 55 possible articles to be included, but after applying the exclusion criteria, this number was reduced to 11.
Results: The findings suggested that the evidence for DA in Europe was in line with North American research, so that a higher presence of DA was related to higher well-being, better psychological adjustment, and lower risk behaviors. Internal Assets were the most influential assets, with the Positive Identity category being especially remarkable. Commitment to Learning and Social Competencies were also highlighted in the studies included in the review. Concerning External Assets, Positive Boundaries-expectations and Empowerment were emphasized as protective factors in youth development. These assets were found to present a protective effect against risk behaviors and were positively associated with PYD and socioemotional skills.
Discussion: Thus, these findings support the applicability of the DA framework in promoting PYD in European context, and some intervention strategies are discussed considering cultural diversity.
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1 Introduction

Many researchers have argued that the transition from adolescence to adulthood has become longer than ever before, reaching up to the age of 29 (Sawyer et al., 2018; Wiium and Dimitrova, 2019). One of the developmental tasks facing young people during this transition is the search for their identity (Zacarés-González et al., 2009). First, a deficit model was adopted in the scientific literature on adolescence, which considered the adolescent as passive and a social problem to be managed (Hall, 1904; Brown and Prinstein, 2011). However, this negative conception only was effective to prevent maladaptive behaviors, and a complimentary positive approach was needed to foster positive outcomes (Lerner, 2004; Franco and Rodrigues, 2018; Lerner et al., 2021).

Relational Developmental Systems theory (Overton, 2014) is a meta-theory in developmental science which “emphasizes the relational structure of the individual as an active agent,

the centrality of the individual↔context relation, and a life span or life course developmental orientation” (p. 328). As indicated Overton (2013): “this meta-theory conceptualizes living organisms as active agents, that is, as relational, spontaneously active, complex adaptive systems, that are self-creating, self-organizing, and self-regulating” (p. 102). Relational Developmental Systems theory (Lerner et al., 2011, 2015) postulates that Positive Youth Development (PYD) occurs when there is an alignment between internal strengths (e.g., school commitment or positive future expectations) and contextual assets (e.g., adults who provide a safe environment). This development is characterized by a low presence of risk behaviors and a higher social contribution. PYD also focuses on the strengths of young people to facilitate a successful transition to adulthood, through the development of personal skills (Lerner et al., 2005; Geldhof et al., 2014). This approach is focused on the social engagement of youth and adolescents in education, family and community activities (Benson et al., 2006). In this line, this model states that every individual has the opportunity to present a positive and resilient development, regardless of their past experiences and adversities (Geldhof et al., 2014). Two models are integrated in this Relational Developmental Systems theory, which have been well-supported by literature: the 5Cs theory and the Developmental Assets model. Lerner et al. (2015) developed a PYD model with strong evidence, by describing five interrelated components or 5Cs: Competence (positive self-concept in different areas), Confidence (positive self-worth), Connection (positive relationships with others), Character (respect of cultural and social values) and Caring (sympathy and empathy to others).

Furthermore, Benson et al. (2004) introduced the Developmental Assets (DA) approach to describe the personal and contextual resources that promote PYD (Benson et al., 2011; Lerner et al., 2015). The approach was validated by Theokas et al. (2005). Table 1 shows a total of 40 assets divided into 20 Internal Assets and 20 External Assets, each one categorized into four distinct categories (Benson et al., 2011). The first group refers to the personal characteristics of adolescents, including Positive Values (e.g., Honesty and Equality), Commitment to Learning (e.g., Achievement motivation and School engagement), Social Competencies (e.g., Interpersonal and cultural competence) and Positive Identity (e.g., Self-esteem and Positive view of personal future). External Assets focus on social and contextual characteristics such as Support, Empowerment, Boundaries-expectations, and Constructive Use of Time. Support includes family communication, a supportive neighborhood, and a caring school climate. Empowerment refers to safe social environment and a community that values youth. Boundaries and expectations include positive school and family expectations and boundaries. Constructive Use of Time is related to engagement with creative activities and positive leisure time. In these eight categories, there are five distinct intervention contexts: personal, family, school, social, and community (Benson, 2007). This approach maintains a positive view by assuming that adolescents and youth are active and interactive with their developmental contexts (Benson et al., 2006). These assets are expected to be interactive and to reduce problem behaviors (Benson et al., 2011). These internal and external assets represent the dynamic process within adaptive developmental regulations across youth period. These developmental regulations between the individual and the context are adaptive when they are “beneficial to the maintenance of positive, healthy functioning of the components of a bidirectional relation (e.g., both individual and context, where the context can include, of course, other individuals)” (Lerner et al., 2016, p. 178).



TABLE 1 Description of the 40 development assets.
[image: Table listing forty developmental assets divided into two categories: external assets include support, empowerment, boundaries-expectations, and constructive use of time; internal assets include commitment to learning, positive values, social competencies, and positive identity, with ten items under each category.]

Benson (2007) found that community and society are two important sources that may generate assets for individuals’ development. The asset-generating community focuses on personal and community resources, while the asset-generating society refers to social norms, public policies, and values that promote assets’ nurture. Therefore, interventions to promote youth development and well-being can be implemented at both the microsystem level, such as parental behaviors, and at the macrosystem level, such as youth public policies.


1.1 Evidence of DA in the unites states

Some studies conducted with North American samples have supported the protective role of DA in promoting youth health and well-being, underlining their cumulative effect (Lenzi et al., 2015). Research suggested that an increased number of assets is associated with better school and work performance, as well as better well-being and decreased risk behaviors, such as alcohol or tobacco consumption (Scales et al., 2000; Murphey et al., 2004; Bleck and DeBate, 2016). These results were also observed in environments that would be classified as high-risk (Scales et al., 2017). A longitudinal study conducted by Scales et al. (2006a) found a positive prospective relationship between DA and academic achievement in the States (Scales et al., 2006a). High scores in school, family, and personal categories of DA have been also found to protect against suicidal ideation (Lensch et al., 2019). Researchers such as Pashak et al. (2018) observed in students in the Midwestern United States the protective effect of the presence of assets, regardless of whether they were Internal or External. The greater the number of these assets the lower mental health problems among students were detected. A research work, that gathered the participation of a sample of 25,000 young people from 31 countries aged 9 to 31 years, validated DA model as a valid approach for promoting PYD, regardless of their socioeconomic status, ethnicity, and culture (Scales et al., 2017).

However, many young people around the world have not developed the personal and contextual assets necessary for a successful transition into adulthood, despite the protective nature of these assets (Scales et al., 2016). Moreover, Scales et al. (2016) noted that the experience of DA tends to decrease during adolescence and youth, which may hinder a positive transition to adulthood. Some youth programs and community services may facilitate and develop asset categories such as Support, Boundaries-expectations, and Empowerment. Assets’ categories related with youth social engagement are usually fostered to prevent risk behaviors (Scales et al., 2006b).

Concerning the assessment, Developmental Assets Profile (Scales, 2011) is the most used instrument in the US and has received some international adaptations for countries around the world, such as, Albania, Bangladesh, Japan, Lebanon, and the Philippines. This 58-item self-report assesses the experience of the four internal and the four external assets previously described and has been linked to diverse indicators of psychological well-being in youth samples. Developmental Assets Profile presented good reliability and validity to work in diverse cultural settings.



1.2 Justification and aim

Adolescence is a critical life stage evidence to promote a healthy and adaptive transition is needed. Although there have been abundant research works conducted about DA framework in the United States, there is only few scientific articles in emerging adults in Europe (Benson et al., 2011). Therefore, additional evidence is required in Europe to gain validity of the contextual and personal resources to promote PYD. As well, more research is needed to provide reliability and validity of the instruments assessing DA in other contexts. Thus, the aim of this scoping review is to examine the quantitative evidence on the DA model in Europe. This evidence could have some practical implication to encourage youth programs designed from this framework.




2 Methods


2.1 Search strategy

A scoping review was used, instead of a systematic review, following the indications by Munn et al. (2018) and Arksey and O'malley (2005). A scoping review is a valid methodology because it is aimed at providing an exploratory in-depth coverage of available literature about a topic. This procedure is recommended to examine the extent, range and nature of research activity, to summarize and disseminate research findings and to identify research gaps in the existing literature. The aim of a scoping review is to address broader questions than a systematic review. In this scoping review, articles from 2013 to February 12, 2024, were selected from the international Web of Science database (Clarivate Analytics, London, United Kingdom). Initially, a total of 55 articles were identified for potential inclusion.

Subject, title, abstract, and indexing were used to search for the relevant articles. The search terms included the following terms and Boolean commands: “developmental asset*” AND youth OR “young people” OR adolescen* OR teenager* OR “emerging adult*” OR undergraduate* OR university OR “high school” OR student*.



2.2 Description of criteria for inclusion and exclusion

Criteria were established to select the articles. (a) The language criterion required that the articles should be written in English. (b) The participant criterion required that the participants belong to a country located at the European continent. (c) The articles with full-text availability, (d) The works may describe quantitative results, follow the DA model and administer an instrument to measure it (design criterion). (e) The publication period was established between 2013 and February 2024. (f, g) The article’s results and conclusions specifically analyze the DA (outcome criterion).



2.3 Data extraction

The present scoping review followed the indications of the Systematic Reviews and Meta-Analyses extension for Scoping Reviews (PRISMA-ScR; Urrútia and Bonfill, 2010; Tricco et al., 2018) to create an extraction form for the included articles. The indicators of these studies were title, abstract (structured summary), introduction (rationale, objectives), methods (protocol and registration, eligibility criteria, information sources, search, selection of sources, data charting process, data items, critical appraisal of individual sources, synthesis of results), results (selection of sources, characteristics of sources, critical appraisal, results of individual sources, syntheses of results), discussion (summary of evidence, limitations and conclusions), and funding.

Content analysis was performed by two psychologists with training in scoping reviews. This analysis was conducted in parallel and subsequently integrating the information collected. Methods and results were examined in detail in the articles in order to examine the quantitative evidence provided for the DA model in the specific European country. This information was organized into these sections: authors, aims, study design and sample, instrument, and main findings.




3 Results


3.1 Search results

Step 1. Search identification.

In the initial search, 55 articles were conducted in Europe between 2013 and February 2024 were found in the Web of Science database using Boolean commands and search terms.

Step 2. Initial analysis.

Following the previous approach, the next step involved analyzing the articles based on their titles and abstracts, considering the predetermined inclusion criteria. After this analysis, 34 articles were chosen for further analysis. 15 articles were excluded because of the sample, since they assessed samples from non-European countries. Additionally, three articles were eliminated because they were duplicates, two articles were excluded because they followed a qualitative methodology, and one article was not included because it described a literature review.

Step 3. In-depth analysis.

The full text analysis was conducted with the remaining 34 articles. Up to 18 studies were excluded because they did not follow a psychological approach and not use reliable and valid instruments to measure DA. Additionally, three studies were not included because they were not written in English, and two studies were non-empirical (they were narrative reviews in book chapters).

Finally, there were 11 articles left that were considered relevant for the present scoping review. Figure 1 shows the steps followed in this review.

[image: Flowchart illustrating a literature review process: starting with fifty-five results from Web of Science, title and abstract analysis excludes items from outside Europe, repeated, qualitative, or theoretical reviews. Thirty-four articles undergo full-text analysis, with exclusions for not being based on DA, not in English, or non-empirical. Eleven articles are included in the final scoping review.]

FIGURE 1
 Flowchart of the scoping review.




3.2 Instruments for DA assessment

The DA Profile instrument is the most used tool for measuring Developmental Assets (e.g., Search Institute, 2005, 2007, 2016). The questionnaire comprises 58 items that gather information on Internal and External Assets in various contexts, including individual, family, school, community, and society. Participants rate their experience of the assets on a 4-point Likert-type scale (1 – rarely, 2 – sometimes, 3 – often, 4 – almost always). This instrument showed high Cronbach’s alpha values.

Several studies used additional instruments to measure some variables to be correlated with DA. For instance, some works used the PYD-SF to assess the 5Cs of PYD (Geldhof et al., 2014), or the SWLS to measure life satisfaction (Diener et al., 1985). Other works used instruments to assess self-reported health (Ware et al., 1993) and mental health results.



3.3 Characteristics of the studies included

Table 2 shows the main characteristics of the included studies. All the articles included in this review followed a cross-sectional study design and employed a quantitative methodology. The total sample size of the 11 articles was 11,230 adolescents, aged between 13 and 29 years. Seven of the studies only included adolescent participants. Only four studies examined a wider time period, including participants aged 18 years to approximately 27–29 years. Concerning the proportion of male and female participants, most studies exhibited a bias in favor of females. Additionally, two studies did not report the age range of participants, and one did not report the Standard Deviation.



TABLE 2 Characteristics of the studies in the scoping review.
[image: Table summarizing studies on Developmental Assets in youth, including columns for author, aims, country and sample details, measurement instruments, and main findings. Green text highlights references and ages. Key results from multiple European countries describe relationships between Developmental Assets, life satisfaction, perceived health, risk behaviors, anxiety, and parental education, noting cross-country differences and gender effects.]

The distribution of the publication year of the articles is shown in Figure 2. Despite the time was established in this scoping review from 2013 to February 2024, most articles come from 2021.

[image: Line graph showing number of articles published per year from 2013 to 2024. Counts remain at zero through 2018, rise to two in 2019, dip in 2020, peak at three in 2021, then gradually decline to one by 2024.]

FIGURE 2
 Distribution of articles by publication year.


Frontiers in Psychology (5) was the journal that collected the largest number of articles. The following journals also published some articles on DA: Frontiers in Psychiatry (1), International Journal of Adolescence and Youth (1) Ciencias Psicológicas (1), Child & Youth Care Forum (1), Applied Developmental Science (1), and Revista de Psicología (1).

Figure 3 shows the categories distribution based on the Journal Citation Report (JCR) analysis. It is worth noting that one journal, Ciencias Psicológicas, was not included in any category or quartile since it was not included in the JCR during the publication year of the respective article.

[image: Bar chart comparing journal categories by number of articles, showing multidisciplinary psychology with six articles, developmental psychology with three, and psychiatry with one.]

FIGURE 3
 Distribution of the categories of the journals.


The JCR index also classifies the impact factor of the journal in quartiles, as shown in Figure 4. The journal Frontiers in Psychology reached the highest impact index with a score of 4.2 in Q1, while the lowest index was found in Revista de Psicología with a score of 0.4 in Q4.

[image: Bar chart showing the number of journals in each JCR quartile: Q1 has five journals, Q2 has three journals, Q3 and Q4 each have one journal. Vertical axis represents number of journals.]

FIGURE 4
 JCR impact factor quartile distribution of the journals included.


Geographically, the 11 articles included in the study had samples from diverse locations across Europe. Some research even included multiple European countries, such as the study by Fernandes et al. (2021), which included adolescents from five European countries, or Dost-Gözkan et al. (2021), which incorporated four. The samples were collected from a total of 10 European countries. Most studies came from Norway (4), Portugal (3), and Turkey (3), while other works were developed in Slovenia (2), Spain (2), Albania (2), Romania (1), Croatia (1), Italy (1) and Kosovo (1). Thus, a very heterogeneous European sample was examined in the literature, from different regions of the continent.



3.4 Content analysis

All articles analyzed in this review are described in Table 2. All studies in the different European countries found that adolescents and youth with greater Internal and External Assets had more positive development. This positive development was characterized by greater well-being and lower presence of risk behaviors (e.g., Soares et al., 2019; Fernandes et al., 2021; Gomez-Baya et al., 2022a,b; Vrdoljak et al., 2023). Conversely, mental health problems were negatively associated with internal and external DA (Wiium et al., 2021). Several researchers have concluded that the Internal Assets presented stronger effect on psychological adjustment than the External ones (Wiium et al., 2019; Soares et al., 2020a,b; Gomez-Baya et al., 2022b; Dervishi et al., 2024). However, a study conducted with an Albanian sample found no relationship between DA and risky behaviors (Miconi et al., 2023).

After a deeper analysis to know which assets have been shown to be more relevant to specific outcomes, some results may be remarkable. The Self-esteem asset, in the Positive Identity category, has been shown to be the most important element among young people (Soares et al., 2019, 2020a,b; Vrdoljak et al., 2023). Its presence has been positively associated with External Assets (Dost-Gözkan et al., 2021) and has been found to be a protective element against anxiety (Gomez-Baya et al., 2022a) and prolonged sadness (Wiium et al., 2021). Several studies have found a positive association with well-being (Miconi et al., 2023), life satisfaction (Dervishi et al., 2024). and positive Boundary-expectations (External Asset; Dost-Gözkan et al., 2021). Additionally, Positive identity and Commitment to Learning and Social Competencies were found to be highly prevalent among Spanish (Gomez-Baya et al., 2022a,b), Norwegians (Wiium et al., 2019), and Croatian youth, where their presence was associated with less risk behaviors (Vrdoljak et al., 2023).

Empowerment scores were found to be elevated in Croatian (Vrdoljak et al., 2023), Norwegian (Wiium et al., 2019, 2021), Portuguese (Soares et al., 2019), Slovenian (Fernandes et al., 2021), and Spanish (Gomez-Baya et al., 2022b) youth. The lowest scores for the Boundary-expectations and Empowerment categories were observed in ethnic minority adolescents from Albania (Dervishi et al., 2024) while in adolescents from Kosovo the lowest score was observed in Empowerment (Fernandes et al., 2021).

Family context has been shown to be crucial in promoting positive developmental outcomes for adolescents, including protection against risky behaviors (Soares et al., 2019; Dost-Gözkan et al., 2021; Wiium et al., 2021; Dervishi et al., 2024). However, in certain countries, such as Albania, lower levels of well-being have been found, particularly among ethnic minority youth, such as Roma and Egyptians adolescents (Miconi et al., 2023). These groups have limited access to community, school, and family resources, and present lower Internal Assets. For instance, there were no notable distinctions between the youth who attended school and those who did not, except for the Social Competencies category, which reached a high score among those youth who were schooled.

The study conducted by Soares et al. (2019) found that DA varied by age, grade level, and gender. In this line, Vrdoljak et al. (2023) concluded that there were more DA in youth enrolled at high school students than in undergraduates. The Empowerment category has shown a positive relationship with age, in the sense that the older the age, the higher the score (Dost-Gözkan et al., 2021). Furthermore, gender differences were observed in the presence of assets, with males scoring higher on Positive Identity, which was associated with the Competence component of the 5Cs. According to Gomez-Baya et al. (2022a), women scored higher on Empowerment, Support, Positive Values, Commitment to Learning, Social Competencies, and Boundaries-expectations. These higher scores were associated with better scores in the Connection, Compassion, and Character components. The category of Constructive Use of Time has proven to be a controversial element in some studies. This asset had the lowest scores among participants in several countries (Fernandes et al., 2021; Vrdoljak et al., 2023). Only the study by Wiium et al. (2019) with Italian students found a correlation between high scores in Constructive Use of Time and a high educational level of fathers.




4 Discussion

Past literature in Psychology described correct youth development as the absence of risk behaviors, such as alcohol or drug consumption or risky sexual practices (Lerner et al., 2005; Brown and Prinstein, 2011). However, in recent decades, PYD approach emerged, which focused on the strengths of young people (Lerner et al., 2011; Geldhof et al., 2014). From this perspective framework, there is a model focused on the personal and contextual assets, called DA model (Benson et al., 2006). This approach has gathered significant scientific evidence, mainly in the United States (e.g., Theokas et al., 2005; Scales et al., 2006a). The aim of this scoping review was to determine whether the evidence from the DA model is applicable to Europe. As far as we know, this is the first scoping review to reach this aim.

This scoping review was conducted by including articles from 2013 to February 2024 indexed in the Web of Science. Although55 articles were initially included, after applying the exclusion criteria, a total of 11 articles were selected to integrate the present work. Regarding bibliometric criteria, almost all the articles belong to the field of Psychology (including Multidisciplinary, Developmental psychology, and Psychiatry). Regarding the sample’s origin, several European countries were included, with Norway, Portugal and Turkey being the most frequent ones.

The DA model proposed by Benson et al. (2004) has been extensively studied since the beginning of this century, mainly with US samples (e.g., Scales, 2011; Scales et al., 2017; Lensch et al., 2019). DA framework is based on decades of research and is already in extensive use in the US and some other countries as well, as showed the validations in Albania, Bangladesh, Japan, Lebanon, and the Philippines by Scales (2011). However, in this review, even covering a wide time period from 2013 to early 2024, the first study included was from 2019. Despite the extensive scientific research conducted in North America, the model has only recently gained scientific interest in Europe. This may be due to the cultural, linguistic, and geographical diversity of the continent, as well as a difficulty to adopt models from other culture and a different language. The majority of articles on this topic have been published within the last 4 years. Therefore, there appears to be a growing interest in researching DA. Furthermore, the articles have been published in several high-impact journals, particularly those ranked in Q1 and Q2 of JCR index.

The articles in this scoping review provided evidence for the benefits of DA in Europe. Youth who scored higher on the DA showed better psychological adjustment, greater well-being, higher life satisfaction, better socioemotional skills, and fewer risk behaviors (e.g., Dost-Gözkan et al., 2021; Gomez-Baya et al., 2022b; Vrdoljak et al., 2023). Low scores on the DA were found to be associated with more psychological problems (Wiium et al., 2021) and more barriers to positive development (Miconi et al., 2023). These findings are consistent with U.S. research, which has shown that a high DA score is related to more PYD (Scales et al., 2000; Murphey et al., 2004; Benson et al., 2011; Pashak et al., 2018).

The model of the DA distinguishes between Internal and External Assets. The Internal assets had stronger effects on psychological outcomes among young people in the included studies (e.g., Soares et al., 2020a,b; Gomez-Baya et al., 2022b). The categories of Positive Identity, Social Competencies, and Commitment to Learning were the most remarkable assets according to the results examined.

First, the asset of Self-esteem, categorized as Positive Identity, has been identified as one of the most prevalent and protective assets for young people (e.g., Soares et al., 2019, 2020a,b; Wiium et al., 2021; Gomez-Baya et al., 2022a; Vrdoljak et al., 2023). This may be due to the significance that adolescents attribute to the search for self-identity (Zacarés-González et al., 2009). The development of a positive and stable self-image may be associated to greater well-being, achievement, and better Social Competencies (Greenberg, 2008). Positive Identity reflects the perceived control over one’s life and positive feelings about oneself and the future. These elements are related to healthy development (Scales et al., 2016).

Second, the importance of Social Competencies was very underscored in some studies (Wiium et al., 2019; Gomez-Baya et al., 2022a,b), being associated with fewer risk behaviors in adolescents (Vrdoljak et al., 2023). High scores on assets such as Peaceful conflict resolution, Resistance skills or having the ability to Planning and decision-making were related to better positive development (Masten et al., 2006; Burt et al., 2008). In countries such as Albania, young people who went to school scored higher on Social Competencies (Miconi et al., 2023) than those who did not. This finding may imply that even schools in at-risk environments can positively influence the social–emotional skills.

Third, several works (Wiium et al., 2019; Gomez-Baya et al., 2022a,b; Vrdoljak et al., 2023) found important scores in Commitment to Learning. This category is related to high levels of intrinsic motivation among young people, which can drive learning and positive development. According to Larson and Rusk (2011), young people may possess the ability to generate creative and effective solutions to problems they encounter, as well as demonstrate greater perseverance in activities and deeper information processing. De Carvalho and Schumacker’s (2012) study also highlighted the importance of the Commitment to Learning category, along with Boundaries-expectations, in preventing juvenile delinquency and reducing risk factors.

The categories of Empowerment and positive Boundaries-expectations were prominent in relation to External Assets. Some studies from diverse countries have underline the importance of empowerment (Soares et al., 2019; Wiium et al., 2019, 2021; Fernandes et al., 2021; Gomez-Baya et al., 2022b; Vrdoljak et al., 2023). This concept suggests that young people play active role in their environment, which can lead to a sense of security and foster both perceived competence and personal autonomy. Moreover, several researchers have demonstrated that this category provides very developmental benefits (Scales et al., 2006b; Lee et al., 2007; Scales, 2011).

Regarding Boundaries-expectations, some studies have concluded the importance for youth development. Appropriate supervision by parents (or the school) can provide a model to follow based on established rules. This can help young people become more autonomous, gaining more security, and increased trust and bonding with them, which in turn may establish the necessary conditions to develop a Positive Identity. However, excessive control may lead to psychological problems (Lansford et al., 2014). Similarly, a high score in positive expectations has been linked to positive psychological adjustment and less risk behaviors (Scales et al., 2006b; Kobak et al., 2017). Research has shown that a good family climate and organization is relevant for the promotion of DA and can lead skills’ development (Ryan and Deci, 2017). Moreover, this effect may moderate some vulnerabilities that limit the experience of DA (Soares et al., 2019; Miconi et al., 2023; Dervishi et al., 2024) and reduce the decrease in DA found in older ages (Scales et al., 2016), as found in the study by Vrdoljak et al. (2023). Assets’ development in family and community may help youth to reach an adaptive transition thanks to their role as asset generators (Benson, 2007).

Constructive Use of Time was a category in which participants scored lower (compared to the other assets) in several studies (Fernandes et al., 2021; Vrdoljak et al., 2023). This finding was unsuspected, since studies have shown positive effects of community-oriented leisure activities involving socialization (Di Bona, 2000; Auhuber et al., 2019). However, having too many activities can lead to oversaturation and diminish the pleasure derived from them. Leversen et al. (2012) discovered that life satisfaction is positively associated with involvement in leisure activities, as long as they are meaningful to the adolescent and satisfy their needs. It should also be noted that this category has a low reliability within the DA Profile scale.

Finally, studies assessing youth from Kosovo (Fernandes et al., 2021) and Albania obtained some worth noting results (Miconi et al., 2023; Dervishi et al., 2024). Kosovar youth obtained low scores in Commitment to Learning and Empowerment. Kosovo is a young state with high poverty rate in which youth population faces difficulties in employment access (Bellaqa, 2021). In Albania, no relationship was found between DA and risk behaviors (Miconi et al., 2023). This may be due to the marginalization, insecurity and violence experienced by young people. Additionally, the COVID-19 pandemic may have exacerbated this inequality (Miconi et al., 2023). Additional public policies are necessary to ensure safety in school and community and promote social justice.

These results observed in European samples are consistent with those observed in US samples (Scales et al., 2000, 2006a,b; Scales, 2011), providing a cross-cultural validation of the DA model to explain positive psychological adjustment in European youth samples. The results included in the present scoping review underline the importance of the Relational Developmental Systems model (Overton, 2014) to understand youth development within an interactive process between the individual skills and the contextual resources. This model underlines the resources which should be fostered in the contexts, but also highlights the role of young people as active agents in their own development and the importance of their contribution to improve their contexts. The results observed in the European studies concluded that both internal and external resources are needed within a dynamic and interactive process in the different cultural frameworks in the European continent.


4.1 Strengths and limitations

Some limitations of this scoping review should be acknowledged. First, the exclusion criteria for language (only English articles) and type of scientific paper (only journal articles) may have resulted in the exclusion of papers that could have been of interest. As well, only publications included in the Web of Science have been included. Despite the importance of this database, future reviews about this topic could also use other databases. Additionally, the authors of this review acknowledged the potential for personal bias that may affect the analysis of the results. Second, more than a half of the articles included in this review were published after the COVID-19 pandemic, which may have influenced young people’s perception of their strengths. Third, all the articles included in this study followed a cross-sectional design, which means that the conclusions are based on bivariate associations between variables without power for predictive or causal inferences. Fourth, most of the articles included had sample sizes of less than 1,000 participants; only four articles had sample sizes between 1,000 and 4,000 adolescents. Fifth, it is important to indicate that most samples were chosen for convenience, mainly from student samples. Another limitation of the studies is related to the age range, as many studies focused on early, middle, and late adolescents (ages 10–18), with few based on emerging adult samples (ages 18–29). This difference between age groups may difficult the results’ generalization. Moreover, the samples of the studies were predominantly composed of females, what may bias the results and limit the applicability. Thus, the generalization and applicability of the results may be improved by sampling procedures controlling for gender and age representation, as well as including youth population not enrolled at universities and high schools.

Despite these limitations, the present review has some notable strengths. First, a heterogeneous sample has been gathered from various countries in Europe. Secondly, a total sample of 11,230 young people between 13 and 29 years of age was examined. Third, most studies used the same instrument to measure DA, the DA Profile scale (e.g., Search Institute, 2007, 2016). This scale presented high levels of internal consistency. Finally, this scoping review has provided a comprehensive review of the European studies on DA, with a balanced focus on internal and external assets supporting PYD.



4.2 Implications for research, policy and practice

More research is needed to found validity of DA model in the European continent, since evidence has been collected only in few countries. For example, no samples were found from other countries such as Germany or France. Further research is needed in these and other countries to examine whether the DA can be generalized to these contexts. Longitudinal designs are recommended to analyze the directionality in the relationships between variables, and randomly collected samples, also including young people outside the educational context, are necessary to generalize results. A greater number of studies with emerging adults are recommended. Additionally, it is recommended to include larger sample sizes and ensure equal representation of genders to avoid potential biases in the results.

Although both the 5Cs and DA models defend a positive perspective of adolescent transition, the former has been studied more extensively. A recent scoping review by Martin-Barrado and Gomez-Baya (2024) analyzed the evidence for the 5Cs model and found consistent results in European and North American contexts. Similarly, the DA have been found to be similarly protective and beneficial in Europe and North America, although more evidence is still needed in Europe. Future research should focus on integrating the 5Cs model and DA into the Relational Developmental Systems theory (Lerner et al., 2011), as pointed out the study by Gomez-Baya et al. (2022b).

Furthermore, although the instrument used by most studies (DA Profile) to assess DA has demonstrated good validity and reliability, future studies should consider adopting a mixed methodology, by integrating qualitative and quantitative methodologies. This approach can reveal relationships and implications that a purely quantitative approach may not appreciate. To date, only two qualitative works have been developed following DA model. Miconi et al. (2021) conducted six focus groups with a sample of Egyptian and Roma adolescents in Albania. These authors concluded that the participants reported a low level of DA and important barriers to access to them, concerns about mental health and coping, the influences of some experiences of discrimination, integration and society contribution, and the importance of proximal developmental contexts. Furthermore, Uka et al. (2022) collected qualitative evidence for the role of DA in the effectiveness of Internal Cohesion Psychotherapy in treating a sample of 10 youth with depression and anxiety in Kosovo. These authors performed semi-structured interviews and concluded that DA could be integrated in the psychotherapy to enhance the effectiveness, underlining the importance of both internal and external assets. Further evidence is needed to integrate qualitative and quantitative evidence of DA model in Europe.

The results of this review could be significant because they may have some implications for practice. This scoping review found a negative correlation between DA and risk behaviors, as well as concerning anxious and depressive symptomatology. Therefore, interventions aimed at promoting health and preventing these problems in psychological adjustment should focus on enhancing the competencies and resources of young people based on DA. Programs should include measures to promote the Positive Identity, including Personal power, Self-esteem, Sense of purpose, and a Positive vision of personal future. Other important assets include Boundaries-Expectations, Commitment to Learning, Social Competencies, and Empowerment. Strategies to develop these assets can be useful in reducing and preventing certain mental health problems, such as anxiety (Gomez-Baya et al., 2022a). Similarly, research has highlighted the importance of the family to nurture assets for a positive development. As in the US, in European countries, families are a remarkable source of support and positive attitudes to live in society (Scales et al., 2016). Therefore, including families in promotion and prevention programs of DA can lead to stronger outcomes.

In terms of public policy, governments should facilitate opportunities for young people to participate in environments that promote a correct PYD (e.g., volunteering and leisure active activities). Studies have shown that activities involving socialization are particularly satisfying (Di Bona, 2000). In the context of mental health and risk behaviors, health and educational institutions should move away from the traditional medical model and adopt a psychosocial approach. This includes providing resources, support, and activities that promote positive development and prepare young people for the challenges of adulthood (Scales et al., 2016), such as university tasks, work or independence. Regarding educational context, adolescents and youth spend a significant portion of their lives in school, high school and university, what indicated that educational environment is an excellent context to foster necessary personal skills. In the United States, the Search Institute (2024) has developed several Out-of-School Time (OST) youth programs aimed to develop social–emotional skills and enhance leadership abilities through sports, tutoring, arts, or school support. These workshops should be implemented for European youth, considering the cultural differences of each country. Based on Relational Developmental Systems Theory, youth agency should be fostered to be able to create adaptive regulations within their developmental contexts. Based on the respective cultural norms and characteristics, young people may discover and write their own life projects aimed to provide a positive contribution to society and reach positive developmental outcomes at an individual level, such as well-being, healthy lifestyles, or educational and labor success. Programs to enhance DA should take into account the plasticity of youth development across life span and the specific ways in which DA could be promoted in each cultural context across Europe. Because the relational nature of youth↔context development, specific characteristics should be previously analyzed for program design, by analyzing all the sociocultural aspects of the communities. At this regard, although DA model has reached some validity in diverse European countries, the diversity of youth and context realities in these countries should be accounted for implementing effective initiatives. Europe’s diverse cultural landscape could affect the development and impact of DA, controlling for the socio-economic, educational, and community variables.




5 Conclusion

The aim of this scoping review was to examine the evidence for DA model (Benson et al., 2004) in Europe. The results found in Europe are consistent with previous research conducted with U.S. samples. Higher scores in the DA (both internal and external assets) were associated with better psychological adjustment, improved academic performance, greater socioemotional skills and reduced risk behaviors. Additionally, results showed that DA instrument is a reliable and valid tool for assessing the capabilities and resources of young people to reach PYD. Importantly, Internal Assets appeared to have a greater influence, and Positive Identity category was found to be the most salient one. Despite linguistic, cultural and socioeconomic differences in the European countries, Commitment to Learning, Social Competencies, Empowerment, and Boundaries-expectations were prominent assets.

Finally, some public policies should be designed to improve the well-being of young people from educational and community contexts and foster job opportunities. Additionally, interventions aimed at promoting positive development should involve the family and the neighborhood to achieve a greater impact. DA-based training to cope with future challenges in adulthood can promote a resilience in this developmental transition. Underlining the importance of youth agency, public policies should foster youth empowerment to create adaptive regulations within their own contexts. DA model may be a valid framework to guide program design to foster PYD and social contribution in Europe, as already pointed out in the US. Diversity of cultural backgrounds in Europe should be addressed to design effective programs.
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The objective of the study was to investigate the impact of sibling family structure —including the number of children, age gaps, presence of a twin, sibling position, and gender composition — on emotion understanding and its development in children aged 5–6 years. A total of 409 preschoolers participated. Emotion understanding was assessed using The Test of Emotion Comprehension at the baseline and then again at a 1-year follow-up. In addition to the primary variables, executive functions (comprising visual and verbal working memory and cognitive flexibility) and non-verbal intelligence were controlled for in the analysis. We used the Dimensional Change Card Sort task to assess cognitive flexibility, the Sentence Repetition and Memory for Designs subtests of NEPSY-II to measure verbal and visual working memory, respectively, and Raven’s Coloured Progressive Matrices to assess non-verbal intelligence. Sibling data were obtained from the parent surveys, while psychological assessments were administered to children by psychologists. While sibling family structure influences emotion understanding, it does not significantly affect its development over a year. A more advanced reflective emotional understanding is associated with higher cognitive flexibility and having a younger sibling, compared to other sibling positions. The results of this study offer additional knowledge for parents, educators, family therapists, and child psychologists seeking a deeper understanding of emotional development in children. These professionals can design interventions and programs that leverage sibling and peer relationships to foster emotional development, encourage collaboration through age-diverse activities, and promote caregiving roles to enhance family and group dynamics.
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Highlights

	• Performance of emotional understanding in 5-year-old children differs based on their sibling family structure.
	• However, it is not associated with its development over a year.
	• The presence of a younger sibling and a high level of cognitive flexibility are associated with more accurate reflective emotional understanding in preschoolers.
	• Other sibling variables, such as the number of children in a family, age differences between them, the presence of a twin, and sibling gender composition, are not associated with preschoolers’ emotional understanding and its 1-year development according to the results of the study.



Introduction

Emotional development plays a crucial role in children’s psychological growth, encompassing their ability to perceive, recognize, understand, and manage emotions. This capacity significantly impacts their overall well-being, social adaptation, and learning abilities (Roazzi et al., 2013). One crucial aspect of emotional development is emotion understanding (EU), which encompasses a range of emotional skills, including recognizing, labeling, and interpreting emotions in oneself and others. Emotion Comprehension (EC), as a subset of EU, refers specifically to understanding the causes and consequences of emotions in various contexts (Pons et al., 2002; Harris, 2016). While EU is a broader construct that includes several emotional competencies, EC focuses more narrowly on how emotions arise in response to external events, beliefs, and moral judgments. Thus, EC can be viewed as a more specific, cognitive aspect of EU that involves making sense of emotional reactions and their underlying reasons.

Emotional development in children is a complex multifactorial process influenced by both biological and genetic factors, as well as environmental factors, particularly the family context (Buss et al., 2019; Israel et al., 2015). While researches indicate that the family environment, especially parenting styles, significantly influences a child’s emotional development (Morris et al., 2007; Al-Elaimat et al., 2020), the specific impact of sibling family structure on EU remains relatively unexplored.


EU and siblings within the context of the family environment

According to the theory of family systems (Minuchin, 1974), sibling relationships are essential elements, or substructures, within the broader family framework. This perspective posits that families are intricate, multifaceted, and ever-changing entities comprising various interrelated subcomponents, such as marital, parent–child, grandparent-child, and sibling subsystems. While parents are often regarded as the designers of the family, setting rules and boundaries that define relationships across generations, siblings are seen as key players who are integral to numerous family functions. In the review (Kramer, 2014), the author highlighted the role of siblings’ relationships with each other and other family members in their cognitive, social, and emotional adaptation. These effects can be both direct, arising from the interactions between siblings, or indirect, stemming from a child’s influence on their parents’ caregiving behaviors towards other siblings (Brody et al., 2003). Additionally, the concept of differential treatment by parents represents another avenue through which having a sibling can impact a child’s psychological development (Kowal et al., 2002). Sibling relationships play a crucial role in children’s social, emotional, moral, and cognitive development (Stormshak et al., 2009; Whiteman et al., 2011; Howe et al., 2022). Children who receive emotional support from their older siblings (in the form of care, acceptance, and boosting of self-esteem) during interparental conflict exhibit fewer behavioral or emotional issues compared to children whose older siblings are less supportive (Jenkins, 2013). Sibling relationships can also have adverse effects on children’s development. Younger siblings who are raised with aggressive older siblings face significant risks of developing conduct problems, underperforming in school, and experiencing limited positive interactions with their peers (Bank et al., 1996). Understanding the influence of sibling family structure on emotional development gains particular importance when examining preschoolers’ development, as this sensitive period plays a critical role in shaping their EU and lays the foundation for future emotional competence and social interactions (Goleman, 2020).

The developmental model behind the study is based on ecological systems theory (Bronfenbrenner, 1979), which posits that a child’s development is influenced by multiple layers of their environment, with the family (microsystem) being one of the most critical. In this context, the sibling family structure represents an essential aspect of the children’s immediate environment, which may be associated with their emotional development.

The study adopts an ecological approach by focusing on how the sibling family structure, as part of the child’s social context, may contribute to emotional development. By examining structural variables, the study explores how they may provide a developmental environment that influences emotional growth.



Current study

The current study focuses on analyzing the EU, a crucial aspect of emotional development, during the formative preschool years. We hypothesize that variations in sibling structure, such as the number of children in a family, age differences with them, the presence of a twin, sibling position, and sibling gender composition, may be associated with preschoolers’ EU and its development. By examining the potential associations between sibling family structure and EU at a specific time point (age of 5 years, T1) and its developmental progression over a year (5–6 years, T2-T1), the study aimed to gain insights into the role of siblings in shaping EU during the preschool period.

In this study, “sibling family structure” refers to a defined set of characteristics: the number of siblings, their gender, age, and the age gap between them and the participant. These structural variables were chosen for their simplicity, objectivity, and consistency in measurement, enabling reliable comparisons and ensuring reproducibility. Since our participants are five-year-old children, sibling relationships and interactions at this stage are generally more straightforward, with fewer entrenched dynamics, making the inclusion of complex interpersonal variables unnecessary for the study’s aims.

While other studies have focused on relational factors, such as the quality of sibling bonds and daily interactions, our approach emphasizes replicable, universal patterns. This focus establishes a framework for future research to explore more intricate aspects of sibling relationships in emotional development.

In the context of Theory of Mind (ToM), siblings are likely to play a role in a child’s understanding of others’ emotions and mental states. Although the study does not specifically investigate sibling interactions, it suggests that the presence of siblings creates contextual opportunities for emotional and social cognition. These everyday sibling interactions may foster early signs of understanding others’ minds and emotions, even if this understanding develops more fully and is formally assessed later.

Our study uniquely examines how sibling family structure may affect EU and its development in preschool children, an area not well-explored. Unlike most research that focuses on parents or sibling relationships, we analyze demographic factors such as sibling number, age gaps, presence of twins, sibling position, and gender composition. This approach offers valuable insights into how these factors might influence emotional development during critical preschool years, setting our study apart with a fresh perspective on children’s emotional growth and development.

In studying the EU in children and its association with sibling family structure, it becomes pertinent to consider underlying cognitive structures that have previously been linked to the development of the EU. The importance of these factors is emphasized by a plethora of research that suggests their foundational roles in the development of emotion recognition.



Cognitive factors and EU: control variables justification

Non-verbal intelligence, verbal and visual working memory, and cognitive flexibility were included as control variables, given their associations with EU in previous studies (Morra et al., 2011; Ye et al., 2018; Wang et al., 2021; Veraksa et al., 2022; Chichinina and Gavrilova, 2022; Zakharova and Machinskaya, 2023).

A salient characteristic that has been frequently associated with EU in children is non-verbal IQ. Multiple studies underscore the relationship between IQ and the comprehension of emotions (Bennett et al., 2005; Pears and Fisher, 2005; Sullivan et al., 2008). In particular, non-verbal intelligence has been highlighted as a significant predictor of various essential aspects of emotion understanding (Albanese et al., 2010). The cognitive processes foundational to analytical intelligence, including the ability to address novelty and reason with new information, are instrumental in aiding children to discern and interpret pertinent emotional cues (Albanese et al., 2010).

Additionally, cognitive flexibility is an important determinant in the development of the EU. This is underpinned by research indicating that the acquisition of EU in children requires inherent cognitive flexibility, which empowers them to re-evaluate their initial perceptions and adjust their behavior contextually (Silkenbeumer et al., 2016). Such a relationship is further bolstered by findings that link heightened cognitive flexibility to enhanced EU, especially in terms of recognizing and responding to both self and external emotional states (Wang et al., 2021). This observation aligns with theoretical models that suggest a deep connection between the evolution of the ToM and cognitive flexibility (Jacques and Zelazo, 2005; Farrant et al., 2012).

Working memory, which pertains to the concurrent maintenance and processing of information (Baddeley, 1986; Baddeley and Hitch, 2000), emerges as a robust predictor of developmental variances in emotion comprehension (Morra et al., 2011) and emotional competence in general (Pons et al., 2002; Mutter et al., 2006; Baddeley, 2012; Diamond, 2013).

In light of the above, it’s clear that non-verbal intelligence, cognitive flexibility, and components of executive functions, particularly working memory, are vital controls in studying EU in children. Incorporating these control variables ensures a comprehensive analysis that accounts for previously established cognitive predictors of the EU.

The research may have practical implications for parents, educators, and child psychologists in better understanding children’s emotional development, which is an essential factor in their overall psychological well-being.




Methods


Participants and procedure

The current study took place in kindergartens in Moscow, from March, 2022 to March, 2024. The study was reviewed and approved by the Ethics Committee of Russian Psychological Society Ethics Committee. Written informed consent to participate in this study was provided by the participant’s legal guardian/next of kin. The exclusion criterion was based on the parent’s or legal guardian’s refusal to sign the child’s participation agreement. The sample consists of 409 five-year-old typically developing preschool children, of which 47.2% (N = 193) were boys. Sampling in the study was based on a probabilistic sampling methodology. We used stratified random sampling, where kindergartens were selected based on a range of socioeconomic and demographic factors to ensure a representative sample of preschool children in Moscow. This method helps reduce selection bias and increase the generalizability of the findings.

Sibling data were collected by surveying parents. Parents responded to online questionnaires where they were asked to provide information on the number of children in the family, their gender, and age. Participants were subject to psychological assessment by all tests at the baseline, and the Test of Emotion Comprehension was held twice, with a one-year break. Qualified child psychologists conducted the assessments in a quiet room at the kindergartens during the first half of the day. The order of application of tests was counterbalanced. The assessment consisted of three sessions, each lasting 20 min.



Measures

Russian version of the Test of Emotion Comprehension (TEC) (Pons and Harris, 2000; Veraksa et al., 2021) applied the assessment of the children’s ability to understand emotions.

The Test of Emotion Comprehension (TEC) is a well-established tool for assessing children’s EU (Pons and Harris, 2000). It evaluates children’s ability to recognize emotions, understand emotional causes, and consider how beliefs and moral judgments shape emotional reactions. The TEC provides a nuanced picture of emotional development across different levels—external (emotion identification), mental (understanding of beliefs and desires), and reflective (understanding mixed emotions and moral consequences). The psychometric properties of TEC have been validated across various cultural contexts, demonstrating its reliability and validity (Albanese et al., 2010). However, limitations of TEC include its reliance on verbal explanations of emotional scenarios, which may be influenced by a child’s language abilities. A comprehensive description of these strengths and weaknesses will be added.

The study employed the Russian adaptation of the TEC, validated for use with preschool-aged children (Veraksa et al., 2021). Boys and girls were given the appropriate versions of the test, as specified in the original TEC format.

The TEC is designed for children aged between 3 to 11 years and provides versions for both boys and girls. The Test uses a sequence of illustrated stories to evaluate various facets of emotional comprehension. Each page presents four potential emotional outcomes depicted through facial expressions (the five options are: happy, sad, angry, afraid, and neutral). The children’s task is to match the emotional facial expression to the described situation. The method evaluates: (1) identifying emotions via facial expressions, (2) comprehension of emotions triggered by external events, (3) acknowledging desires as a cause of emotions, (4) the influence of beliefs in shaping emotions, (5) the role of memory in evaluating emotional states, (6) the ability to control emotions, (7) the capability to mask or hide emotions, (8) recognizing that a person can experience mixed emotions (for instance, fear and happiness simultaneously) in a given circumstance, and (9) understanding the impact of moral values on emotions. The test provides an opportunity to evaluate three different levels of emotion comprehension: external, mental, reflective, and total score. The external level allows assessment of a child’s ability to understand external reasons for emotional reactions and comprises three sections: recognition, external cause, and desire. The mental one includes various psychological aspects of these reactions and encompasses the subsequent three sections: belief, reminder, and regulation. The reflective level is related to a child’s understanding of how he or she can track and analyze one’s own emotional states and includes three sections: hiding, mixed, and morality. Each component is classified as either pass or fail depending if the reply was correct or not. Each level score, ranging from 0 to 3, is the cumulative sum of the scores attained in each associated component. Therefore, the total score for emotional comprehension could vary from 0 to 9 points.

The Dimensional Change Card Sort task (DCCS) (Zelazo, 2006) was applied for the assessment of cognitive flexibility. During the DCCS task, a child is instructed to categorize cards across three stages, each governed by different rules. Initially, the categorization is dependent on the color of the images on the cards (pre-switch trial). Then it switches to be based on the shape (switch trial), and finally, on conflicting rules where the sorting depends on the presence of a frame on the card which dictates whether the card should be sorted by color or shape (post-switch trial). The total score ranges from 0 to 24.

The Sentence Repetition subtest of NEPSY-II is designed to assess verbal working memory and measures a child’s ability to hold, process, and reproduce verbal information (Korkman et al., 2007). During the task, a child must repeat the sentence that the psychologist read aloud. The test comprises 17 sentences that gradually increase in their complexity in terms of length and syntactic structure. Any word omissions, substitutions, or additions were counted as errors, as were any alterations to the word order. The test was ended if a child scored 0 points for four consecutive sentences. The final score can range from 0 to 30.

The Memory for Designs subtest of NEPSY-II (Korkman et al., 2007) was used to evaluate visual working memory. This test measures two components of visual memory— the recall of content and the spatial positioning of images. Each task earned two points for every accurately chosen card (“Content score”) and one for every accurately identified location (“Spatial score”). Two additional points were awarded on each trial if a child correctly identified a card and positioned it in the right place (“Bonus score”). The total score ranges from 0 to 100 points.

The Raven’s Coloured Progressive Matrices (Raven, 1998) is a commonly employed task for evaluating visuo-spatial pattern recognition, often viewed as an assessment of non-verbal intellect and abstract thought. To effectively complete this challenge, participants must choose one out of six potential pieces which accurately fills a missing space in a visual design. Participants can score between 0 and 36 points on the Raven’s Coloured Progressive Matrices test.



Data analysis

The distributions of all variables were examined using the Kolmogorov–Smirnov test, and since all numeric variables exhibited a non-normal distribution, non-parametric tests were applied for further analysis. Median and Interquartile Range (IQR) were used as the most informative characteristics of our quantitative variables, while Mean and Standard Deviation (SD) were also provided for the broader context of the data.

Descriptive statistics were performed for all variables. Spearman correlation analysis was used to investigate the association between numeric sibling variable reflected age differences and EU at baseline.

The Mann–Whitney U test was applied in the analysis for EU and sibling variables with two groups, such as the presence of a sibling, the presence of a twin, and having all siblings the same gender as a participant; while for variables with three or more groups, such as a number of children in a family, sibling gender structure, and sibling position, was used the Kruskal-Wallis test with post hoc analysis using Dunn’s test with Bonferroni correction.

To determine TEC differences at the 1-year follow-up, the Wilcoxon signed-rank test was performed. Spearman correlation analysis, the Mann–Whitney U test, and the Kruskal-Wallis test were used to determine the strength and direction of the association between the aforementioned sibling variables and TEC development in 1 year. The TEC development variables (dif. TEC) are presented by the difference between two point measures from second to first (T2-T1).

We implemented an ordinal logistic regression analysis with the dependent variables that showed significant correlations with sibling variables in the bivariate analyses, by controlling for Non-verbal Intelligence (Raven), Cognitive Flexibility (DCCS), Verbal Working Memory (Sentences Repetition), and Visual Working Memory (Memory for Designs).

Statistical analysis was performed using Version 22 of SPSS for Windows, and differences were considered significant at p < 0.05.




Results


Descriptive analysis of all study variables at baseline

A descriptive analysis of data obtained by psychological assessment is shown in Table 1 and sibling variables are presented in Table 2.



TABLE 1 Control variables data.
[image: Data table comparing four cognitive variables: Non-verbal intelligence, cognitive flexibility, verbal working memory, and visual working memory, with columns for median/interquartile range, mean (standard deviation)/range, and sample size/missed values.]



TABLE 2 Sibling family structure data.
[image: Data table displaying sibling variables including sibling presence, quantity, family size, birth order, sibling gender, age differences, twin status, and sibling position, with corresponding percentages, counts, and data completeness for a sample size of 409 participants.]



Association of EU and sibling variables at baseline

The association of EU and sibling variables at baseline is presented in Table 3. The TEC Reflective score was significantly higher in the eldest children group compared to the group of singleton children (H (3) =11.180; p = 0.011*). No significant differences were observed among other sibling positions for this variable. Other EU variables did not exhibit statistically significant associations with sibling variables at the baseline.



TABLE 3 Association of EU and its 1-year development with sibling variables.
[image: Table summarizing statistical results of emotion understanding variables against various sibling variables, highlighting significant findings for “Dif. External” with presence of siblings (U = 12,081, p = 0.046) and “Reflective” with sibling position (H(4) = 12.151, p = 0.016).]

Ordinal regression analysis revealed that the independent variable sibling position and control variable cognitive flexibility significantly influence TEC Reflective scores. Other control variables did not exhibit statistical significance in the regression model. By sequentially swapping the reference dummy variables, it was found that the eldest child and middle child groups perform statistically significantly better compared to the singleton, youngest child, and twin groups. Eldest children outperformed middle children. No differences were observed between singleton children, youngest children, and twins. In other words, the presence of a younger sibling significantly predicts better TEC Reflective scores. The significant coefficients of sibling position categories relative to various reference dummy variables are presented below.

Reference singleton: eldest (B = −0.946, SE = 0.303, Wald = 9.713, p = 0.002*, OR = 0.388, CI = −1.540 – −0.351), middle (B = −1.037, SE = 0.497, Wald = 4.351, p = 0.037*, OR = 0.355, CI = −2.012 – −0.063);

Reference youngest: eldest (B = −0.987, SE = 0.322, Wald = 9.404, p = 0.002*, OR = 0.373, CI = −1.619 – −0.356), middle (B = -1.080, SE = 0.509, Wald = 4.501, p = 0.034*, OR = 0.340, CI = −2.078 – −0.082);

Reference twins: eldest (B = −1.051, SE = 0.396, Wald = 7.060, p = 0.008*, OR = 0.350, CI = −1.826 – −0.276), middle (B = −1.144, SE = 0.559, Wald = 4.191, p = 0.041*, OR = 0.319, CI = −2.238 – −0.049);

Reference middle child: eldest (B = −0.778, SE = 0.386, Wald = 4.054, p = 0.044*, OR = 0.459, CI = −1.535 – −0.021).

Cognitive flexibility score (B = 0.084, SE = 0.035, Wald = 5.758, p = 0.016*, OR = 1.087, 95% CI =0.015–0.153) was positively associated with TEC Reflective. The significant model (X^2(9) = 21,940, p = 0.009*) explained 5.8% of the variance (Nagelkerke R^2).



Development of EU in 1-year follow-up and its association with sibling variables

EU scores in T1 and T2 time points and their differences in the 1-year follow-up are presented in Table 4. Wilcoxon Signed-Rank Test for paired samples revealed statistically significant increases in all three parameters of EU from T1 to T2 in our sample.



TABLE 4 EU scores in T1 and T2 time points and its differences in 1-year follow-up.
[image: Table comparing T1 and T2 scores for External, Mental, Reflective, and Emotion parameters using median, interquartile range, and mean with standard deviation. T2 values are higher across all parameters, with statistically significant differences indicated by bold p-values less than 0.05 based on Wilcoxon Signed-Rank Tests.]

Association of EU Differences T2-T1 and sibling variables are shown in Table 3: children without siblings show a higher increase in TEC External variable in the 1-year follow-up compared to those with siblings (U = 12,081; p = 0.046*). Although the unadjusted comparison showed a difference in the change in TEC External scores between children with and without siblings, this difference was not statistically significant when other variables were controlled in the regression model. Specifically, once these variables were accounted for, the overall regression model failed to reach statistical significance. Furthermore, other EU development variables did not demonstrate any significant associations with sibling factors.




Discussion

The present study aimed to determine the possible association of sibling family structure and EU, and also its development in children aged 5–6 years old. Our key findings indicate that sibling family structure is associated with the EU, but not with its dynamics in a 1-year follow-up. Children who have a younger sibling compared to other sibling positions demonstrate better reflective emotional understanding. The association was confirmed by the regression analysis under the adjustment of control variables, which additionally demonstrated the impact of cognitive flexibility in this level of EU. Other sibling variables, such as the number of children in a family, age differences with them, the presence of a twin, and sibling gender composition, were not show association with preschoolers’ EU and its developmental trajectory according to our results. Other control variables also did not show significance in the regression model.

The reflective level of the EU is the most complex of other levels and evaluates different components: emotion regulation, understood as the management of negative emotions through cognitive strategies; mixed emotions, reflecting the understanding that people can experience conflicting mixed emotions in certain situations; and moral emotions, which show awareness that negative emotions arise from morally unacceptable behavior, and positive emotions stem from morally commendable actions.

Regarding the concept of the ToM, which is closely related to the EU, we can reference the study by Paine et al. (2018), whose findings align with the results of our current research. The authors found that younger siblings can foster the development of ToM beyond the preschool years. Having a younger sibling often necessitates taking on some level of a caregiving or leadership role, which can foster a deeper understanding of others’ needs and emotions.

Older siblings can convey cognitive concepts and language skills to their younger siblings by adapting their teaching methods to suit the developmental stage of the learner. This adaptability in instructional behavior is enhanced by the development of perspective-taking skills, allowing for a nuanced comprehension of others’ cognitive states (Maynard, 2002). Older siblings who take on the responsibilities of teaching and caregiving experience improved reading and language achievement scores. They also develop a stronger sense of competence in their caregiving role and acquire the skill of balancing their own concerns with the needs of others more rapidly compared to older siblings who do not take on these roles with their younger siblings (Zukow-Goldring, 1995). The experience of relating to a younger sibling helps children learn about the desires, needs, and ideas of other individuals as separate from their own while acquiring the language of emotion (Dunn, 1988; Brown and Dunn, 1992).

Talking about emotion regulation as a component of EU in older siblings we can refer to the study of Miller et al. (2000) who highlighted that older children were better than their toddler-age siblings at regulating jealousy responses and engaging in focused play and showed greater behavioral consistency across parents compared to his younger sibling, indicating internalization of emotion regulation style. Older siblings possess better emotion regulation strategies and are better able to maintain their focus more easily under challenging conditions (Kopp, 1992).

High cognitive flexibility is also associated with better performance in reflective EU according to the results of the study. In essence, having a younger sibling provides the practical field for applying cognitive skills, while cognitive flexibility enriches these interactions, making them more meaningful and educational. Both factors, in tandem, contribute to an enhanced understanding of emotions in preschoolers.

Children without siblings show a higher increase in TEC External variable in 1-year follow-up compared to those with siblings. There could be several reasons why children without siblings show a greater increase in understanding external emotional cues. Only children might have more opportunities to interact with adults and might therefore be exposed to more complex emotional interactions. Additionally, without siblings, only children may also rely more heavily on their peer interactions to understand external emotional cues. This reliance might drive a more significant increase in this skill over time.

Although the unadjusted comparison showed a difference in the change in TEC External scores between children with and without siblings, this difference was not statistically significant when other variables were controlled in the regression model. Specifically, once these variables were accounted for, the overall regression model failed to reach statistical significance. This suggests that other factors, which might include parental involvement, socioeconomic status, personality traits, and mental and physical health could be more influential in driving changes in TEC External scores over time (Albanese et al., 2010; Morra et al., 2011; Wang et al., 2021).

Based on the results of the study, having a younger sibling may positively impact the EU in children. This could possibly be heightened by feelings of responsibility, the need to teach younger siblings skills and games, and the desire to approach the “adult” role within the family. Educators are encouraged to engage children of different age groups in joint activities and promote mentoring by older children for younger ones.



Limitations and future directions

The limitation of the study is the absence of a variable assessing the quality of sibling relationships. For instance, the authors (Brody, 1998; Stormshak et al., 2009; Whiteman et al., 2011; Kramer, 2014; Howe et al., 2022) pointed out the link between the quality of sibling relationships and emotional development in children. Additionally, EU was assessed in our study by only one tool: the Test of Emotion Comprehension. Incorporating alternative metrics for measuring EU could enrich the existing body of research. Given that our research was limited to a one-year follow-up, extending the study to examine the long-term impact of sibling family dynamics on EU would be beneficial. Also, our study focuses on the preschool developmental period. Investigating how sibling family structure might influence EU at other developmental stages also would be informative. Future studies could adopt a more dynamical and ecological approach by incorporating longitudinal designs and qualitative measures. For example, investigating how the quality of sibling interactions (e.g., caregiving, cooperation, or rivalry) evolves over time and its effect on emotional understanding (EU) would provide a richer and more holistic view of the development process. This could involve using qualitative methods, such as observations or parent–child interviews, to capture the emotional dynamics within sibling interactions. Additionally, long-term studies examining how the influence of sibling relationships changes at different stages of development—such as middle childhood or adolescence—would provide further insight. Moreover, adopting an ecological systems framework (Bronfenbrenner, 1979) would enhance our understanding of how different layers of a child’s environment (family, school, peers) interact to shape emotional development. For example, future research could investigate how parental involvement, socioeconomic factors, or even peer relationships mediate or moderate the effect of sibling dynamics on EU.



Conclusion

Performance of emotional understanding in 5-year-old children differs based on their sibling family structure, but does not have an association with its dynamics in a 1-year follow-up: the presence of a younger sibling predicts a better reflective EU. Also, cognitive flexibility as a control variable had a positive influence on this level of EU. Other sibling variables, such as the number of children in a family, age differences with them, the presence of a twin, and sibling gender composition, were not associated with preschoolers’ EU and its developmental trajectory according to our results.

The results of this study offer additional knowledge for parents, educators, and child psychologists seeking a deeper understanding of emotional development in children. Based on these findings, which align with the concept of age-diverse development, educators might consider involving children from various age groups in collaborative activities and promoting mentorship by older children. These results serve as a useful reference point for specialists seeking to integrate sibling relationships into developmental support, particularly in cases involving unique developmental traits, thereby benefiting both individual and family dynamics. For example, the finding that the presence of a younger sibling is linked to more accurate reflective emotional understanding can guide family-based interventions. Although the study focused on structural elements rather than the quality of sibling interactions, practitioners can still encourage family environments where older siblings are engaged in caregiving roles or cooperative tasks with younger siblings. This can be promoted through structured family activities that support interaction between siblings, to leverage the existing sibling structure to enhance emotional competence in both older and younger children.
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Recent theoretical ideas emphasise the non-direct environmental influences on child development. Environmental factors affect child development by the principle of refraction rather than by the principle of reflection: any environmental condition is refracted in a child’s mind in unique ways depending on his or her actual abilities and personal attitude to the situation. Complexity and multidimensionality of the relationship between environment and psychological prosseses poses a great challenge to the researchers. This paper provides a theoretical analysis and justification of the prospective use of the concept of ‘perezhivanie’, as a tool for theoretical analyses of child development and a practical phenomenon that allows to explore how a child interprets and emotionally relates to certain events or moments in the environment. Perezhivanie is considered as the unit of analysis of consciousness in cultural-historical theory. A case study of an intervention in emotional development through visual arts is presented as an illustration of using the concept of ‘perezhivanie’ to design practical sessions with children and to analyse the way in which their minds work in learning processes. The findings suggest that the study of perezhivanie for theoretical and practical purposes is promising, as this phenomenon can provide rich data on how a child interprets and relates to a particular event or moment in the environment.
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1 Introduction

The most effective results in and development can be achieved when the cognitive, emotional and personal potential of the learner is engaged simultaneously (Burger, 2015; Habgood and Ainsworth, 2011). Interventions in education in which this principle can be realized are characterized by the special involvement of learners, relying on their individual experience, interests and motivation (Burger, 2015; Veraksa et al., 2022). However, they do not lend themselves well to scientific study because empirical research requires strict separation of the constructs under study and transparent experiments. The results of ‘discrete’ studies are important for refining scientific understanding in each individual field, but they cannot yet be combined to create a holistic approach to child development. All processes occurring in consciousness are not only closely intertwined with each other but are also uniquely embedded in the context of the child’s life, culture, and time. This complexity and multidimensionality of the relationship between environment and development poses a great challenge to researchers. Studying developmental processes in the context of these and other aspects of child-environment interactions is important, even while recognizing that it is rather impossible to develop such a coherent scientific methodology in the foreseeable future. This paper describes an attempt to use one conceptual framework that may bring us closer to solving the above problem. The concept of ‘perezhivanie’ proposed by Vygotsky (2019) as the unit of analysis of consciousness, was applied in a case-study in an intervention focused on emotional development.


1.1 Perezhivanie

Cultural-historical theory considers child development as a process of mastering the cultural experience of mankind. According to this approach, as the child grows up, there is a transition from the natural form of consciousness work to the use of cultural means (Bodrova and Leong, 2018). And they are used not as ordinary tools but are interiorized and determine the work of consciousness (Vygotsky, 1998). Perception, memory, thinking and other mental processes are transformed because of the child’s acquisition of cultural values and social experience that existed long before his birth. But it is fundamentally important to note Vygotsky’s particular understanding of the relationship between environment and child development. Vygotsky emphasizes that the environment does not influence the child in a direct way (Vygotsky, 2019):

 The whole point is that in this or that situation, the influence depends not only on the content of the situation itself but also upon how the child understands or makes sense of the situation (Vygotsky, 2019, p. 73).



According to Vygotsky the influence of the environment on child should be seen by the principle of refraction rather than by the principle of reflection. The concept ‘perezhivanie’ was suggested by Vygotsky to analyse the refraction of environmental conditions in the mind (Vygotsky, 2019, 2021). Perezhivanie’ was understood as a unity of mental processes aimed at understanding, interpreting and comprehending by the child moments of reality and developing an attitude to them. Thus, perezhivanie is a concept that allows us to establish the role and influence of the social environment on child development. The concept of perezhivanie can be used to explain why children react differently to the same environmental conditions; why each child has unique impressions and experiences when participating in the same activity; why educational posters hanging on the wall do not work even though the child sees them every day; and finally, why a child can develop independently of or in spite of unfavorable conditions. When using perezhivanie as a theoretical tool for analyzing child development, the answer to these questions could be as follows: the environment is a potential source of development that works if the child experiences perezhivanie (Vygotsky, 2019, 2021; Veresov, 2019). Thus, a poster on the wall will remain a colored spot until it becomes the focus of the child’s attention, is explored and comprehended (Vysotskaya et al., 2024). Moreover, even the simplest aspects of the environment are refracted in the consciousness in an individual way. And how a child ‘sees’ a moment of the environment depends on his/her abilities, experience, interests, motivation and personality.

The concept of perezhivanie is one of the key analytical tools needed to fully apply cultural-historical theory to analyze child development (Vygotsky, 1998; Veresov, 2019). Today, the construct of perezhivanie is being conceptualized at the theoretical level to develop a single most complete understanding of it in the context of cultural-historical theory, operationalization and development of diagnostic tools (Cong-Lem, 2022; Fleer et al., 2017; González Rey, 2016; Veresov and Fleer, 2016; Veresov, 2016a,b; Sukhikh et al., 2022). A slow development of the concept of perezhivanie is caused by various reasons, from the incompleteness of cultural-historical theory to inaccuracies in translating the original texts into other languages. Having no equivalent, perezhivanie was translated into English as ‘experience’, which led to conceptual confusion (Veresov, 2017). However, experience, as understood by Vygotsky, is a mirror-like reflection of the environment, whereas perezhivanie involves refracting it through a unique prism of understanding and individual meaning (Smagorinsky, 2011).

There are concerns about the use of the category perezhivanie in empirical research. It is noted that it is a complex and comprehensive construct that requires deep interpretation (Smagorinsky, 2011; Roth and Jornet, 2016). The variability and subjectivity of such interpretations leads to the fact that it can hardly be operationalized at the level of objective indicators (Roth and Jornet, 2016). On the one hand, the concept of perezhivanie does not yet have a clear meaning to rely on, as pointed out by Smagorinsky (2011). But on the other hand, it is recognized as a useful theoretical construct also for empirically working scholars. Roth & Alfredo note that for the first time this category does not oppose person and environment, but ‘captures the identity of person and environment’ (2016, p. 3).

For more than a decade there has been extensive work on integrating the construct of perezhivanie into research activities and important attempts to apply corpus analysis to achieve a common and most correct understanding of perezhivanie in contemporary English-language work (Cong-Lem, 2022). The most detailed treatment of the concept of perezhivanie is presented in a series of papers by Professor Veresov, a bilingual expert in сultural-historical theory (Filipi et al., 2023; Veresov, 2016a, 2016b, 2017). Working with primary sources (including Vygotsky’s unpublished manuscripts), Veresov endeavors to reconstruct an understanding of perezhivanie based on the place, role and connections of this concept with other concepts, principles and laws of theory (Veresov, 2020). As a result of his extensive theoretical work, he defines perezhivanie in his latest works as follows:


Perezhivanie is a complex nexus, an alloy of different processes and even personal characteristics of a human being, which includes representation, perception, understanding, subjective interpretations, and conscious awareness (Veresov, 2020).
 

This paper offers an example of generating and analyzing perezhivanie in practical work with children, relying on its understanding as a source of development in line with Veresov (2021). An intervention session on emotional learning was developed and conducted with using of visual arts as substrate for generating perezhivanie in children. The following sections present the justification regarding the choice of emotional development and visual arts as a goal and means of intervention, together with an outline and analysis of the case study.



1.2 Emotional development as a target of intervention

Between the ages of 3 and 11, children actively learn to recognize, name, and regulate emotions and understand the reasons causes them (Pons and Harris, 2005). Emotional development occurs in social interaction because of children’s direct experience of emotions and observation of others’ emotions (Colliver and Veraksa, 2022; Darling-Churchill and Lippman, 2016; Johnstone et al., 2022). There are also targeted emotional learning interventions (Murano et al., 2020). But most often they combine social and emotional target skills with a predominant focus on the former. In a recent systematic review of 19 social and emotional learning interventions, none of the post intervention findings directly relate to emotional development (Murano et al., 2020). Almost all the improvements are related to positive social interaction and reduced behavioral problems, which are not directly related to emotional development. One likely reason for this bias towards children acquiring social skills and improving behavior may be the lack of real-life experience of living and observing emotions in situations close to everyday life in these interventions. The importance of children’s direct experience is also indicated by the results of training sessions where parents were able to change their behavior after participating in the training and significant changes in children’s ability to understand emotions were recorded (Bjørk et al., 2022). In addition, numerous studies showing the important role of intelligence in emotion understanding provide evidence of the need for internal cognitive work to make sense of and analyze emotional experience (Albanese et al., 2010; De Stasio et al., 2014). The significant role of other mental processes in emotional development has also been documented, including memory, cognitive regulation, imagination, and speech (Veraksa and Veraksa, 2023).

Thus, the results of research in the field of emotional development indicate that it is largely a natural process that occurs as a result of a child’s personal emotional experience and observation of others. But this experience does not directly influence the ability to understand the nature and causes of emotions but are individually refracted in the child’s mind. These findings may suggest that a reliance on perezhivanie might be valuable in enhancing the effectiveness of developmental interventions through encouraging reflection on the child’s experience, involving elements of memory, speech, thinking and imagination.



1.3 Visual arts as a substance for perezhivanie

Visual arts, like art in general, is a way of (re)constructing life (Larrain and Haye, 2020; Rosin, 2023). Vygotsky proposes to consider art as a set of aesthetic signs aimed at arousing emotions in people. The mission of art is to evoke subjective emotional and cognitive experiences in people, leading to inner transformation and release. Therefore, Vygotsky suggests that perezhivanie should be considered as the unit of art’s influence on consciousness. This means that a work of art ‘works’ for an individual only if he or she experiences a perezhivanie. The issue here is not the hedonistic value of sensory stimuli (aesthetic pleasure), but the work of all mental functions and the state of special emotional sensitivity aimed at perception, understanding, interpretation, emotional response and reflection. Because of its potential to influence consciousness, art has been widely used as a medium of education and psychotherapy for children, adolescents and adults in practice and research (Murano et al., 2020; Varnell, 2022; Wethington et al., 2008; Dolgikh et al., 2022).

Visual arts, among various art forms, occupy a special place in psychological and educational practice. There are isolated examples of using visual arts to promote speech [e.g., facilitating oral language (Chang and Cress, 2014) or thinking (Winner et al., 2006)]. But mostly this art form is effectively used to develop emotional competence (Fancourt et al., 2019; Ebert et al., 2015; Kastner et al., 2021) and reduce stress (Lopes-Júnior et al., 2016; Rew et al., 2014). According to these studies, visual arts is an effective way to develop children’s recognition of emotions, emotional expressions, and empathic understanding of other people’s actions. The following case study presents an attempt to utilize the potential of visual arts for children’s emotional development by drawing on the concept of perezhivanie.




2 Case of emotional development intervention through visual arts


2.1 Participants

Two siblings participated in the case study: a girl M. (5.3 y.o.) and a boy U. (7.11 y.o.). The children have lived in the same family since birth and are immersed in a common cultural context, residing in Kabardino-Balkaria (Caucasian republic in Russia). Parenting practices in this region are specific compared to the central part of Russia (Bukhalenkova et al., 2021). The most striking features of upbringing relate to the emotional socialization of children, which is reflected in the expectation of more masculine behavior from boys since childhood. Another peculiarity of family upbringing is encouraging children if they help with household chores. Yet in the interview, parents reported that they strive for a secular upbringing, explaining to children that they do not necessarily have to rigidly follow traditional cultural attitudes.



2.2 Procedure

The described case study is a fragment from the experience of practical work with children aimed at emotional development through viewing, discussing and comprehending visual arts. The case explores the feeling of offence with reference to the painting ‘Not taken fishing’ (Uspenskaya-Kologrivova, 1955) (Figure 1). The full session scenario is presented on OSF platform (https://osf.io/tzdfn/?view_only=7d7d66ed80aa4d02ba79cfc27c210a2f, assessed 06.08.2024).

[image: Painting of a rural scene showing a barefoot boy carrying a pail and walking alongside a chicken, while a smiling girl looks from a doorway, and two people walk away in the background near a fence.]

FIGURE 1
 ‘Not taken fishing’ (Uspenskaya-Kologrivova, 1955). From the collection of the Tretyakov State Art Gallery.


The sessions were conducted individually with each child in two phases, 1 day apart. At the first meeting, the session itself was conducted with the child, during which the picture was reviewed and discussed. The session was videotaped in order to conduct a detailed analysis of the children’s cues and behavioral displays afterwards. The next day, the child was asked to draw and describe what he/she remembered from the painting and to answer some factual questions (e.g., name the painting).



2.3 Key points in the discussion of the painting

The following are the key moments of the teacher’s dialogue with the children. The sessions were one-on-one, but the responses of the two children are presented together for clarity. For ease of analyzing the case study, the eight meaningful blocks of the session are numbered and italicized.

[image: Table showing a scripted educational dialogue with strategies teachers use to guide children’s interpretation of a painting, focusing on character emotions, relationships, and understanding through questions, examples, and prompts for empathy and perspective-taking.]



2.4 What were the children’s impressions of the painting the next day?

The next day, the teacher asked each child to draw and tell what they remembered from the picture and answer a few questions. The instructions for the drawing were as follows: ‘Remember yesterday we watched and discussed the painting? Can you please draw what you remember from it?’. The children’s drawings are presented below (Figure 2).

[image: Left panel shows a child’s drawing of a person with an orange head, green shirt, and purple pants facing a roughly-sketched bicycle. Right panel features a child’s drawing of an orange-colored figure crouching beside a white chicken with a red comb.]

FIGURE 2
 Drawings of children made from memory the day after the session on the picture ‘Not taken fishing’ (Uspenskaya-Kologrivova, 1955). (A) Picture by girl M. (5.3 y.o) (Girl M.’s verbal explanation of what is depicted in the drawing: ‘There is a bicycle and a person drawn here. The person is smiling). (B) Picture by boy U. (7.11 y.o) (Boy U.’s verbal explanation of what is depicted in the drawing: ‘There is a boy and a hen drawn here. And a bucket. The red one is a worm’).


The following are children’s verbal comments on what and why they depicted in their drawings, as well as answers to questions about the content of the picture information and whether they have personal experience of perezhivanie of an emotional state similar to that experienced by the boy in the picture.

[image: Table with two dialogues between a teacher and two children, labeled as Girl M. aged five point three years and Boy U. aged seven point one one years, discussing their drawings inspired by a painting. Each child describes what they drew, their reasons for remembering certain details, recounts the scene in the painting featuring a boy not allowed to go fishing, the painting's title, and whether they experienced similar feelings as the boy depicted.]




3 Discussion

The present study provides a theoretical rationale and analyzes the application of perezhivanie as a source of development within a session on children’s emotional development through visual arts. Through a case study aimed at emotional development through the visual arts, empirical observations are obtained on how children interpret and relate to situations in different ways. It was expected that through the analysis of children’s remarks, behavior, drawings and narratives we would be able to observe how information about the studied emotion and its manifestations is individually refracted in children’s minds. Also, based on the understanding of perezhivanie accumulated by Veresov (2021), it was expected that the attempt to generate children’s perezhivanie towards new information may contribute to higher learning efficiency.

Emotional development has been chosen as a target of intervention for several reasons. Firstly, it is one of the areas of child development. A great place in the formation of emotional development is taken by the naturally acquired experience of one’s own emotional perezhivanie, observation of others, and gradual assimilation of culturally accepted ways of expressing and regulating emotions. Secondly, this area yields to purposeful development weaker in comparison with such closest areas as acquisition of social skills or positive behavior. Thirdly, there is theoretical evidence and indirect empirical evidence that emotional development inherently involves perezhivanie. For example, the relationship of emotion understanding, a major component of emotional development, to nonverbal intelligence and other mental abilities (De Stasio et al., 2014) indicates that internal work is required to make sense of emotional experience by engaging an arsenal of mental processes. That is, the experience received by the child does not directly influence emotional development but is refracted in his consciousness depending on the actual abilities. That is why we considered the perezhivanie-based intervention to be the most illustrative and potentially effective in the field of children’s emotional development. Visual arts have been used as a substance for perezhivanie, because a picture selected according to certain criteria not only provides an example of a realistic depiction of an emotional state, but also reflects the complex and always unique context of life, culture and time. It is also important that the purpose of art is to evoke emotions and the experience of inner emotional and cognitive work. It may seem that any depiction of emotion could be used for this purpose, including cartoons, which are more modern and appealing to children. But following Vygotsky’s idea, artistic work, including visual art, is aimed at creating a perezhivanie, which is achieved largely through the combination of cognitive and emotional components and talented artistic execution (Vygotsky, 2019). For these and other reasons, visual arts are widely used as a teaching and psychotherapy tool in practice and research (Murano et al., 2020; Varnell, 2022; Wethington et al., 2008).

The case study explored feelings of offence through viewing, discussing and comprehending the picture ‘Not taken fishing’ (Uspenskaya-Kologrivova, 1955). The session was conducted with two children individually, in two phases with a break on 1 day. On the first day the activity itself was conducted, and on the second day children were asked to draw and tell what they remembered from the picture and answer some factual questions. Two children participated in the case study: girl M. (5.3 y.o) and boy U (7.11 y.o). The children are siblings living in a region with rather vivid cultural specifics. Thus, they are bilinguals growing up in a bicultural environment (more details in the Participants background section). The decision to consider the case of siblings here was made to control for family and wider social environment factors. In doing so, the different ages and genders, along with all the individual characteristics of the children, can have a potential impact on the emergent of perezhivanie in relation to the picture and the session as a whole. A discussion of each case is presented below.

Case with girl М. (5.3 y.o). During the whole session, girl M. kept a positive attitude, smiled and made jokes. For example, after the session, she laughingly said that her mother could have calmed the boy down by telling him: ‘Let them go fishing, and I’ll give you a phone.’ This statement indicates both the girl’s joking attitude and her sincere misunderstanding of the depth of the boy’s offence and confusion at not being taken fishing. In the girl’s picture of the world, fishing is only one alternative thing he could have done. Therefore, her own drawing shows a bicycle as the thing she remembers most from the painting. The bicycle is indeed present in the painting. Obviously, the artist included it in the composition in order to highlight the child’s depicted life drama. But in the girl’s perezhivanie, the bicycle completely removes the existing conflict, so the boy in her drawing is smiling. It is indicative that in her verbal retelling the girl quite accurately reproduces the content of the painting and understands the socio-emotional context of the situation. She independently notes and explains the gloating in the painting of the elder brother and sister, but remains emotionally indifferent to the situation. Interestingly, the teacher’s explanations did not significantly pay off in the girl’s progress of understanding the depth of the boy’s experience of confusion and offence. For example, during the session, the girl demonstrated full understanding of the teacher’s explanation that the boy was ‘so much upset that he does not see what is around him’. But according to the conversation the next day this was not learnt.

Case with boy U. (7.11 y.o). At the beginning of the session boy U. had a positive attitude and was calmly looking at the painting. But as he became immersed in the story, his appearance became concerned and serious. The turning point was the realization that the boy from the picture did not go fishing not because of his bad mood (as it seemed to the child initially), but because he was not taken. After that the child practically stopped smiling, began to look at the painting more often and more attentively. His voice became quieter, and his gaze turned inward. When asked why the boy was not taken fishing, he noted not only his age (like his sister), but also the fact that the boy ‘does not know how to fish yet’. Unlike his sister, he correctly stated the reason why the boy does not look at his father and brother leaving. He noted with particular thoughtfulness that the boy in the painting ‘does not care anymore’ that the hen is pulling out the worm prepared for fishing. Illustratively, this very fragment appears in the boy’s own drawing, which he comments on as follows: ‘If that moment had not happened, the picture would not have matched. This fragment is the most memorable’. In his picture, the worm is a symbol of the unfulfilled desire and intentions of the boy-fisherman, it is one of the key semantic elements of the painting. Thus, in many ways the drama of the painting lies in the fact that, while the boy may not know how to fish, but he himself dug up the worms. At the same time, boy U. does not pay attention to the interpersonal relations reflected in the painting. They diminish for him against the background of the drama of the child-fisherman. Both in the picture and in the verbal story the boy emphasizes the hero’s indifference to what happens around the boy-fisherman after he was not taken, ‘he did not care’. The boy mentioned that he was familiar with the feeling that the boy in the painting was experiencing and recounted a similar situation from his own life. But mentioned that he had experienced similar emotions ‘not as much strong’.

In the session, both children were given explanations about emotions and the relationships between the depicted characters, which could improve the ability to understand emotions and theory of mind. We believe that the effectiveness of these explanations could be related to whether it becomes the child’s perezhivanie: how relevant are the explanations and new information in the context of the child’s personal experience, motivation, emotions? Replicas and behavioral displays during the session, as well as verbal and pictorial representations, indicate that the boy rather than the girl did experience perezhivanie towards the key emotional drama conveyed in the painting. Of the two children, the boy relied on the teacher’s explanations in his drawing and story the next day. It cannot be argued that it is the presence of perezhivanie that could account for the progress in emotion understanding and emotion words as a result of targeted instruction. Perhaps the boy is able to perceive, analyze and remember information better during the learning process due to his older age. Nevertheless, being indifferent to the drama unfolding in the picture, the girl seemed less interested in understanding the teacher’s explanations. Another point worthy of attention in analyzing the cases is the children’s personal experiences and the cultural expectations transmitted to them by their environment. In this context, the situation depicted in the painting will relate differently to the children’s experience. For a girl, going fishing is not a meaningful event and perezhivanie of offence is quite normal. For a boy, the opposite is true. Fishing in the company of other adult men is a welcome event that will emphasize his maturity and masculinity. And offence is an indication of weakness and may be condemned in the existing cultural context.

Based on the analysis of the case study, several theoretical conclusions can be drawn about perezhivanie as a source of emotional development through viewing, discussing and making sense of visual arts. The first, a conversation based on a painting as an art form can be effective in generating a perezhivanie, because, as Vygotsky wrote, the mechanism of building a perezhivanie is at the heart of the aesthetic response. At the same time, of course, the emergence of perezhivanie is not guaranteed. The second, combination of verbal and non-verbal expression of the child’s understanding of the painting is effective because developmental heterochrony may be present at this age. The two forms of representation complement each other and allow a more accurate reconstruction of the child’s perezhivanie. The third, child’s reference to the main symbol of the painting in his or her retelling or drawing may indicate the presence of perezhivanie with the main drama of the painting. Since the symbol most often accumulates the main meaning and emotional content of the work. The fourth, personal experience and cultural expectations transmitted to the child determine the occurrence of perezhivanie in relation to a situation.

The study of perezhivanie as a phenomenon can provide valuable data on how a child interprets and emotionally relates to a particular event or moment in the environment. The observations and conclusions drawn from the case study of emotional development intervention through visual arts described in this paper indicate that practical research on perezhivanie for theoretical and practical purposes is promising, and the use of painting as an art form can be effective in generating perezhivanie.

Based on our theoretical and practical work, we would like to outline several directions for further research into the study of perezhivanie and its role in children’s learning and development. Firstly, according to the observations described above, it seems promising to investigate whether the fact that a child experiences perezhivanie towards the content or form of the picture in question can really influence the effectiveness of purposeful learning. Secondly, it is important to clarify whether the occurrence of the perezhivanie is related to the child’s correlation of new information with his or her own life experience. Thirdly, do the cultural expectations of the child determine what kind of perezhivanie the child will have with the situation at hand?
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Many recent approaches to identity share a foundational similarity with ecological psychology, namely, to place identity in its context. That is, they explicitly place identity in its physical and social environments. Yet, we can distinguish at least two different approaches that diverge fundamentally with regards to the role that this “context” has in identity. We refer to these approaches as “reflective identity” and “situated identity” approaches. While the reflective-identity approach views context and individual as separate entities with a bi-directional relationship, the situated-identity approach views context and individual as inherently intertwined and inseparable. While these approaches have emerged as independent from each other, we see potential for these two approaches to become comprehensively coordinated. To set the stage for such a coordination in future research, we provide a short overview of these different approaches to identity and describe where they align and diverge with regards to viewing identity as contextualized. After providing an overview of the key differences and similarities, we outline a possibility for integration and offer ideas for future lines of research that we see as fruitful for developing a comprehensive and coordinated approach to identity that takes context seriously.
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Introduction

Most identity researchers would agree that identity development takes place within particular socio-cultural contexts. Indeed, one of the most important founders of identity theory, Erikson (1956), emphasized that the individual’s sense of identity is always shaped by their social and historical context. Since Erikson, two main approaches to identity have emerged that take the task of placing identity in its socio-cultural context as central. We refer to these broad approaches as reflective-identity approaches and situated-identity approaches.

Despite the fact that these approaches to identity share a dedication to understanding identity in context, we will show that the situational and reflective approaches have largely divergent methods and conceptual grounding (see also Antaki et al., 1996). Specifically, the reflective-identity approaches conceptualize identity as an inherently individual phenomenon, and view the context as critical yet inherently separate from an individual’s identity (De Ruiter and Gmelin, 2021; Lichtwarck-Aschoff et al., 2008; see Figure 1A). In contrast, situational-identity approaches conceptualize identity as a social phenomenon, meaning that it is constructed and enacted in the interaction between an individual and their context (Antaki and Widdicombe, 2008; Korobov, 2010). From this, an individuals’ identity and their context are viewed as fundamentally inseparable (Wetherell, 2007; see Figure 1B). Methodological differences have emerged from these conceptual differences. Where reflective-identity approaches study individuals as the unit of analysis, situational approaches study conversational practices as the unit of analysis (Gmelin and Kunnen, 2021; Wetherell, 2007).
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FIGURE 1
 (A) The conceptualization of identity and context as distinct entities, with bi-directional influence (represented by the two arrows) within the reflective-identity approach. (B) The conceptualization of identity and context as continuously intertwined (represented by the circle-arrow) within the situated-identity approach.


In this mini-review, we provide an overview of these two approaches to identity, including their conceptual and methodological differences and similarities. With this, our aim is to clarify how these reflective and situated approaches to identity relate to one another, and develop priorities for future identity researchers interested in studying identity in context, so that we can establish a comprehensive and coordinated research agenda.



Reflective-identity approach: context outside of person

The reflective-identity approach has been the dominant approach to identity within developmental psychology. It views identity as a self-reflective phenomenon, shaped in interaction with the context.

There are different approaches to the conceptualization and study of reflective identity such as narrative approaches to identity (see McAdams, 1993; McAdams and McLean, 2013) or the dialogical self theory (see Hermans, 2001). In the following, our review will focus on the identity-status approach (Marcia, 1966) which has been the most widely adopted approach within developmental psychology and which explicitly includes conceptualizations of identity development in context. There, identity is conceptualized as an individual’s collection of commitments that ideally develop through processes of active exploration (Kroger and Marcia, 2011).

Commitments are a key concept in the identity-status approach and have been operationalized in various ways, resulting in various conceptualizations of what it is exactly that one commits to (Van der Gaag et al., 2017; Waterman, 2015). This ranges from commitments to abstract self-views (typically assessed with interviews) to commitments to specific contexts or people (typically assessed with questionnaires). To illustrate, a commitment in the domain of career could be “I want to pursue a career as a lawyer.” Such commitments are assumed to be accessible to the individual through reflection, verbalizing the content of their commitments and indicating their strength. Thus, an understanding of identity in this framework relies heavily on how individuals experience and reflect on themselves, and how capable they are of reporting these reflections.

Identity processes have been studied in terms of varying amounts of exploration (both in-depth and in breadth), which enables the making and reconsidering of commitments, and in terms of the content of identity commitments (see Galliher et al., 2017; McLean et al., 2016; see Branje et al., 2021 for a review). Identity exploration, such as trying out a commitment or searching for information regarding possible commitments, is traditionally seen as a main driving force of commitment development (Marcia, 1966). If a strong commitment is formed through active exploration, the individual is considered to have an achieved identity status (Marcia, 1966), which is the most optimal of four identity statuses for one’s general psycho-emotional development (Kroger and Marcia, 2011).

While initial research in the identity status approach focussed on classifying individuals in different statuses, theorists such as Berzonsky (1992), Breakwell (1988), Grotevant (1987), Kaplan and O’Connor (1993), Kerpelman et al. (1997), and Kroger (1993) directed the field’s focus toward understanding the process of identity development and the role of context. Drawing from these theorists, Bosma and Kunnen (2001) advanced theory on identity development, by conceptualizing identity as a dynamic process of continuous interaction between individual and context.

In Bosma and Kunnen’s (2001) dynamic model of identity, the individual interacts with the context and encounters information that is either in line with or in conflict with their identity. When conflict arises, potential for identity development follows. This model of identity thus prioritizes the role of everyday contexts, and highlights the resulting process of accommodation (i.e., adjusting identity to new contextual information to deal with internal conflict) and assimilation (i.e., ignoring or reinterpreting contextual information to deal with internal conflict) as critical cognitive mechanisms utilized to make sense of the experiences that these contexts evoke. Building on this view, reflective-identity studies have investigated the ways in which identity development is contingent on everyday contexts, considering day-to-day or week-to-week changes in identity processes (for a review, see Branje et al., 2021). Methodologically, this approach entails the use of short questionnaires that allow for the repeated assessment of a small set of variables (e.g., Becht et al., 2017; Klimstra et al., 2010; Van der Gaag et al., 2016).

We wish to highlight the conceptual underpinnings of this approach. First, from both the focus on commitments as the key operationalization of identity, and the methodological focus on individual’s self-reflections and self-report, it is evident that identity is approached as an individual and reflective phenomenon. Second, this approach stresses that identity exists independent of contexts, such that identity exists before and outside an encounter with a context, and the context exists outside of the individual (Antaki et al., 1996). The idea is that the context evokes an experience that the individual must make sense of (i.e., assimilation or accommodation). Thus in this approach the context is seen as a variable that is separate from identity, but does have a critical relationship with identity.

Several studies within this approach have sought to understand how this relationship between identity and context unfolds. For instance via the experiences or moods that the context evokes. Klimstra et al. (2016) showed that daily mood relates to commitment strength and exploration dynamics, and Van der Gaag et al. (2017), showed that weekly commitment strength dynamics are affected by emotional experiences (both positive and negative) elicited by daily contexts. Interpersonal relationships are often examined as a critical context in which identity develops. For instance Beyers and Goossens (2008) show a bi-directional relationship: parental behaviors (such as warm and supportive parenting) predict whether adolescents develop a healthy sense of self, and evaluative phases of identity formation (i.e., exploration in depth and commitment identification) predict more supportive parenting. Similarly, Crocetti et al. (2017) show that, while supportive parenting predicts healthy development of self in adolescents, this in return helps to improve family relationships. More broadly, the role of context as a socio-cultural dimension is also considered important for identity development. For example, McAdams (2001) shows that culture transmits notions of which experiences are in fact meaningful for identity. Thus these studies aim to show how context and identity are bi-directionally influenced as separate variables.

What these examples illustrate is that this approach considers the context as having a crucial bi-directional relationship with identity development, but that it is also separated from the individual’s identity, both conceptually and methodologically. The context is conceptualized in terms of information that elicits (emotional) responses in the individual (i.e., an identity experience), and can result in changes in identity commitments. This conceptualization is made explicit in the landscape of identity model (Van der Gaag et al., 2020) which defines identity as a system consisting of an individual’s commitments and processes of exploration, while the context is understood as a separate system that is selected by the individual and that elicits identity-related experiences in the identity system. Besides this conceptual separation, the separation between an individual’s identity and their context is also often reflected in the methodology employed. For instance, aspects of contexts (e.g., an emotional experience elicited by context) and identity (e.g., commitment strength) are operationalized as variables with (causal) associations that can be mapped statistically (for a more extensive analysis, see also De Ruiter, 2023).



Situated-identity approach: person-context as inherently inseparable

While reflective-identity approaches have traditionally dominated (developmental) psychology, psychologists are increasingly adopting a more situated approach to identity. Drawing on a diverse set of theoretical perspectives such as discursive psychology (Edwards and Potter, 1992), socio-linguistics (Antaki, 2012; Stokoe, 2012), and relational approaches (Carpendale and Lewis, 2018) these researchers have (often explicitly) pushed against individualized and reflective approaches to identity. Instead, they view identity as “something that people do which is embedded in some other social activity, and not something they ‘are’” (Antaki and Widdicombe, 2008, p. 191).

In the situated approach, the individual’s identity and context are understood as inherently intertwined: here identity is a social rather than an individual phenomenon. As such, situated-identity approaches challenge the core assumption held in reflective approaches regarding context as separate from identity, and thus also the empirical goal of determining cause-effect relationships between context and identity (Mascolo and Bidell, 2020). Specifically, the situated approach critiques the treatment of contexts as discrete external variables that carry information for the internal identity system to interpret, and which may elicit or evoke a response from the individual (e.g., Overton and Lerner, 2014), or which may lead to a reinforcement, weakening or reorganization of the internal identity structure. From a situated-identity perspective this understanding of identity and context is problematic for several reasons (for an in-depth discussion see Van Geert and De Ruiter, 2022). For example, it does not provide complete information about the situated behaviors and actions that promote identity formation (e.g., Gmelin and Kunnen, 2021), while such information is required for practitioners wishing to stimulate an individual’s identity development.

Instead, in the situated approach, context is understood as an inherent part of the identity system, offering the individual various “opportunities for action” (i.e., affordances; Overton and Lerner, 2014). Such opportunities for action typically include other people, locations and spaces, objects and artifacts, as well as tasks and activities. From this starting point, situated approaches argue that the person and their changing context should be viewed as co-constructing each other as one person-environment system (Carpendale and Lewis, 2018; Hollway, 2008). For example, social interactions can be seen as sequences of offers between conversation partners, ultimately constructing agreements about who the conversational partners are to each other in the larger cultural context. This approach does not understand context as carrying information, but as the site for joint meaning-making, and an arena for navigating and negotiating which bits of information are meaningful (Stokoe, 2010). The empirical goal from this approach is then to describe active dynamics between the person and the environment and the resulting unfolding of meaning and identity construction.

Within the situated approach to identity, the process of meaning making is an intersubjective endeavor (Cipolletta et al., 2022). This means that rather than viewing identity construction as an internal process of interpreting and integrating information from external contexts, identity construction is viewed as a shared process between the person and their engagement with their contexts (i.e., meaning is co-constructed; De Jaegher and Di Paolo, 2007; Fogel, 1993). For example, Anderson (2009) showed how students use material artifacts such as self-evaluation questionnaires for a group activity as a resource for jointly positioning one of their peers as the kind of person who is a “slow” learner. Because this process of co-constructing identities often takes place in social interactions (whether real or imagined), conversations are the most common context studied within the situated-identity approach.

An example of a situated approach that relies on the idea of joint construction of meaning making is the discursive positioning approach, which commonly draws on analyses of actions situated in everyday contexts and conversations (Bamberg, 1997; Gmelin and Kunnen, 2021; Korobov, 2010). This approach draws from positioning theory, and examines how individuals and groups assign roles and identities to themselves and others in the context of interactions. This approach stresses the constructive nature of identity, where positions are seen as the “effect that certain discursive actions have for establishing the identities of the participants” (Korobov, 2010; p. 269), where discursive actions include speech acts (e.g., requesting information, giving instructions, or complaining; Korobov, 2010).

From this standpoint, identity experiences and behavior are not considered to be reflections of an individual’s internal identity. Rather, identity positions are assumed to be social tools that emerge while individuals engage in the local social-business of the interaction (Breakwell, 1986; Korobov, 2010). For example, they may serve to establish authority or resolve a conflict. To illustrate, Gmelin and Kunnen (2021) demonstrated how two participants in a conversation on sex, in the course of negotiating who should be the first to disclose intimate information in their specific interaction, positioned themselves as “not giving a fuck” (i.e., an identity position) about sharing intimate information in general. These positions served as tools in the negotiation process, allowing participants to justify their reluctance to disclose first while maintaining an image of aloofness.

The previous examples thus show that from a situated-identity approach, the identity system is defined as the person and context. This has been made explicit by the dynamic systems model of role identity (Kaplan and Garner, 2017). Similar to the landscape of identity model (van der Gaag et al., 2020), this model of identity also relies on dynamic systems principles, but it describes a different system: they do not focus on the commitments within the individual, but rather on the individual occupying a role (e.g., student, friend) contingent on a given social-cultural context (e.g., a particular school). The individual and social-cultural context continuously interact, and this interaction determines the action and experience possibilities of the individual: one specific social-cultural context may afford very different actions and experiences than another context.

Thus, contrasting the reflective-identity approach, we see that the situated-identity approach considers individuals as actively co-constructing identity with contexts, creating one intertwined process. As a consequence, the situated approach conceptualizes experiences as an individual’s active engagement with the immediate environment in the context of socio-cultural constraints, rather than in terms of emotional and evaluative responses elicited by an external context.



Discussion: toward a comprehensive and coordinated approach to identity-in-context

As we have shown above, the reflective-identity and situated-identity approaches have a fundamentally similar objective: to understand identity as a dynamic and ongoing process that is situated in contexts, moving the field beyond a de-contextualized approach to identity. Despite their shared aim and contribution, these two broad approaches to identity differ in their core conceptualizations of the relationship between individual and context. The difference can be described in terms of how the identity “system” is defined. In reflective-identity approaches, the identity system is defined as a pattern of self-views within the individual, which has a bi-directional relationship with the external context. In situated-identity approaches, the identity system is defined as a pattern of meanings that emerges between an individual and their context.

A complex dynamic systems approach may provide a framework for how to integrate these different conceptions of the identity “system.” From a dynamic systems approach, researchers must necessarily define the boundaries of a system before it can be studied, which will depend on the phenomenon that we wish to study (De Ruiter et al., 2019). As De Ruiter and Gmelin (2021) stressed, the outlined approaches may represent attempts to understand different features of identity: situated actions and experiences (situated-identity approach) versus cognitive self-representations (reflective-identity approach). Both of these features can exist side by side and develop across both the short term and the long term. De Ruiter and Gmelin’s work encourages us to view these features in a pluralistic and non-competitive way and sets the stage for a critical question in identity research, namely, how are these two features of identity related to one another? This is a major gap in identity research, which we believe should be a priority in the identity-research agenda.

Approaching these two features of identity as interconnected systems that develop in parallel to each other, allows us to consider the developmental dynamics between them. Reflective and situated features of identity can be understood as parallel (i.e., non-hierarchical) components of a larger system that feed into each other in a cyclical manner (i.e., they exhibit horizontal causality; Van Geert and De Ruiter, 2022; see also Figure 2). This interconnected developmental process may involve the reflection upon our emerging action patterns, in such a way that an increasingly consistent reflective identity may emerge over the long term. Simultaneously, these long-term reflective features of identities may start to play a role in how we present ourselves in certain contexts, thus constraining our situated identity actions.
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FIGURE 2
 Hypothesized interaction between two identity systems over time: situated identity (top) and reflective identity (bottom).


Interestingly, this line of reasoning allows for the possibility that reflective-identity features are well aligned with situated-identity features, but they may also be qualitatively distinct. They may be distinct, for example, for individuals who are not concerned with self-reflection or who have poor reflective or meta-cognitive capabilities. In such cases, we can imagine that patterns of situated-identity features may emerge over time without any self narrative. Alternatively, emergent self narratives may be inconsistent with situated identity behavior and may be minimally directive for how the individual will experience themselves in concrete contexts. Such hypothetical discrepancies between situated and reflective identity, and their possible consequences, form an interesting area for future research.

Indeed, future research should focus on how the dynamic interplay between reflective and situated features of identity occurs within contexts, and how individuals differ in this process. For example, the same event may be a powerful identity changing experience for one individual, but an insignificant and mundane experience for the next individual. Furthermore, because both situated and reflective approaches share an interest in studying processes over time, their differing methodologies offer opportunities for understanding the dynamic interplay between reflective and situated features. The reflective identity approach tends to analyze longitudinal questionnaire or diary data, while the situated-identity approach often studies verbal and behavioral interaction partners, for example during a conversation. Future research should prioritize linking these methods, for instance, by integrating them within a single longitudinal study to compare the unique insights each provides.

Finally, a brief note is in order on the limitations of this paper. Even though we have decided to characterize literature on identity in two types of approaches, this is not an exhaustive review. Certainly views on identity have been omitted that could be relevant to include, but for the sake of clarity and simplicity, we have decided to limit ourselves to include only exemplary, but important, samples of the literature.



Conclusion

The role of context in identity has been taken seriously by both the reflective-identity approach and the situated-identity approach, but both have fundamentally different conceptions of the role of the context. While the reflective identity approach views the context as bi-directionally related to, but separate from, the individual, the situated identity approach views context and individual as inherently intertwined and inseparable. We have proposed that these approaches may be understood as the study of two different identity systems that interact over time: situated identity-experiences shape reflective identity, and this reflective identity then constrains situated identity-experiences. This leads to interesting questions related to how these systems interact, including how they come to be coherent or discrepant. Pursuing future research from a combination of these two approaches to identity in context might be one of the most interesting paths forward to understand how identity develops.
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Prosocial, other-benefitting behavior is a fundamental aspect of human social behavior. In the microsystem of their natural social groups, preschool children have to decide not only whether, but also whom to share with and help on a daily basis. In a study with 108 preschool children from five different childcare facilities in Vienna, we examined how individual measures of dominance and popularity of both the actor and the recipient, as well as their friendship influenced their prosocial behavior in a group setting. We assessed popularity and friendship with age-appropriate sociometric interviews and tested two types of dominant behavior (i.e., contest and scramble) as well as two types of prosocial behavior (i.e., sharing and helping) in groups of familiar peers. Participants were tested in their regular socio-ecological niches, thereby preserving and taking into account social dynamics that influence—and are influenced by—interactions within the group. We found that both types of prosocial behavior were directed more often toward friends than toward children that were not considered as friends. Likelihood to share was increased by both the actor's and the recipient's dominance in the contest game. Furthermore, we found that helping was preferentially performed by as well as directed toward older children and that dominant children more frequently received help. Group size and testing sequence had some additional effects on sharing and helping. Our findings suggest that sharing and helping have similar as well as different antecedents and underlying motivations and depend on social relationships between the children. Such effects can be examined more effectively when taking a developmental-ecological approach and investigating prosocial behavior in children's natural social environment.
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1 Introduction

To help and share with others are fundamental aspects of human social behavior. Developmental psychology has long been interested in the early ontogeny of this so-called prosocial behavior (i.e., actions apparently benefiting another agent without providing a direct pay-off for the actor; Paulus, 2018). To date, a considerable number of well-controlled laboratory experiments have probed children's motivations for prosocial actions as well as predictors, mechanisms, and outcomes of prosocial behavior (Davidov et al., 2016). In these experiments, children's prosocial behavior has mostly been studied individually, where one child is required to make prosocial choices based on experimenter narratives, often directed to a hypothetical recipient. Recently, however, there has been a renewed interest in examining behavior not only within the developing individual, but also in its relation to the developing individual's everyday environment (Dahl, 2017). Such a developmental-ecological perspective is based on the premise that human development results from a dynamic interaction between the individual and the individual's environment (Bronfenbrenner and Morris, 2007): on the one hand, the developing organism is influenced by its surroundings (e.g., objects, other individuals), resulting in behavioral adaptations; on the other hand, the environment is shaped through the behavior of the individuals living in it. This is particularly relevant with regard to a developing child's socio-ecological environment, which is shaped by their relationships with others and their position in the affiliative and hierarchical networks of their social group (Horn et al., 2022). To gain a more complete picture of prosocial development, it is therefore crucial to use a developmental-ecological approach and investigate prosocial behavior directly in children's natural social environment and in interactions with familiar social partners.

One of the early proponents of an ecological perspective on children's development was Urie Bronfenbrenner. Bronfenbrenner's seminal bioecological model defines development as both change and stability of biopsychological characteristics of human beings over the life course and across generations (Bronfenbrenner, 1974). The model proposes that development is the result of a complex interplay between proximal processes, person characteristics, context, and time (Bronfenbrenner and Morris, 2007). The nature of a given context has the potential to affect social interactions and developmental processes occurring in this specific context, depending also on the characteristics of the interacting individuals. Bronfenbrenner and Morris (2007) describe the immediate environment of a child, in which direct social interactions take place, as their microsystem (e.g., their family). A developing child typically moves within several contextual systems. By the age of three, most children attend preschool and are therefore part of a microsystem with peers that differs in several aspects from the family context. Preschool peer groups are usually larger social systems and comprise more varied social partners and relationships than family units (Santos and Vaughn, 2018). Moreover, peers have similar competences and exchanges with peers therefore tend to be more symmetrical and reciprocal than child-adult interactions (Brownell et al., 2006). This suggests that preschool peer groups offer a unique context for studying the development and expression of prosocial behavior. Eisenberg and colleagues heuristic model of prosocial behavior (Eisenberg et al., 2006; Spinrad and Eisenberg, 2023) stresses that the expression of prosocial behavior is influenced not only by individual factors (e.g., genes, gender, affective state), but also by contextual factors, such as situation characteristics or the social environment. Understanding prosocial behavior in children thus requires a multifaceted approach that considers both individual and contextual influences, as well as the biological-ecological underpinnings of these behaviors (Spinrad and Eisenberg, 2023).

Prosocial behavior emerges early in human ontogeny (Silk and House, 2011). Already in the second year of life children help adults in simple tasks (e.g. handing an experimenter an out-of-reach object; Warneken and Tomasello, 2007). Prosocial behavior develops further during the preschool period, increasing in frequency as children get older, develop more sophisticated socio-cognitive skills, and are more strongly influenced by social norms (Martin and Olson, 2015; Silk and House, 2011; Flook et al., 2019). The nature of children's prosocial behavior is multidimensional (Paulus, 2018), with each occurrence of prosocial behavior being the result of a complex interplay between individual and contextual factors (Spinrad and Eisenberg, 2023). Moreover, early prosocial behavior should not be considered as one coherent trait, but different types of prosocial behavior such as sharing and helping likely depend on distinct motivations and mechanisms in children (Paulus, 2018). Sharing is described as voluntarily giving some or all of a resource to another individual (Spinrad and Eisenberg, 2023), whereas helping is described as facilitating another individual to achieve a goal by providing assistance in whatever way needed (Warneken and Tomasello, 2007). Sharing has been argued to depend more strongly on children's moral norms and fairness principles (e.g., Fehr et al., 2008; Schmidt and Sommerville, 2011). Such fairness principles are likely early-emerging, possibly even innate, tendencies that are continuously shaped and enhanced by social experiences throughout an individual's life (Geraci, 2022). Helping, on the other hand, might be based on an inclination to see goals completed or a general motivation to socialize with others (e.g., Carpendale et al., 2014; Michael and Székely, 2019; for a detailed discussion about the potential underlying mechanisms of different types of prosocial behavior see Dunfield, 2014; Paulus, 2018). Around preschool age, children get more selective when acting prosocially. Classic observational studies show that children exhibit a shift toward peer-orientation during this time (Howes et al., 1988), as they become more exposed to an environment where they have the opportunity to socialize with a variety of peers (Howes, 1983; see also Martin et al., 2013). In the complex social environment of a preschool group, children have to decide not only whether to act prosocially or not, but also who among their peers to help or share with. Therefore, it is likely that the expression of prosocial behavior in this environment depends on characteristics of the actor, the recipient or both of them, such as their dominance, popularity, and friendship.


1.1 Dominance and prosociality

For children in peer groups it is important to gain resources, such as material objects or alliances with and support from others (Hawley and Bower, 2016). Children's natural differences in their ability to prevail in resource competition result in social dominance and in their position in the group's dominance hierarchy (Hawley, 1999). Dominance has been defined as an individual's ability to gain access to and/or maintain control over resources (Hawley, 2002) and can be influenced by certain person characteristics. Hawley (2002) found that older children were rated as more dominant by their preschool teachers and were more successful at controlling a valuable resource in a dyadic play situation with a peer. Results regarding an influence of gender on dominance, however, are inconclusive. When observing children's interactions among familiar peers, Charlesworth and La Freniere (1983) found that boys exhibited higher dominance by maintaining access to a valuable toy significantly longer than girls. However, other studies suggest that both genders can achieve high dominance, with females often using more subtle strategies to do so (cf. Pellegrini et al., 2007). That dominance plays a significant role in preschooler's peer interactions is supported by the fact that, as early as 3 years of age, children infer others' dominance via social cues such as age or decision power and expect dominant individuals to be more competent in games and have better access to resources (Charafeddine et al., 2015).

Experimental evidence points to a negative association between children's dominance and their prosocial behavior when sharing resources. Preschoolers that prevail in resource conflicts with peers have been found to donate fewer valuable items to an anonymous recipient (Guinote et al., 2015) and to acquire more resources than their partners in cooperative tasks (Grueneisen and Tomasello, 2017). Similarly, preschoolers with higher teacher-rated dominance had a tendency to withhold valuable items from a familiar peer in a resource allocation experiment (Horn et al., 2024b). In natural social groups, however, children sometimes use seemingly prosocial actions to acquire and maintain resources, such as sharing a non-preferred toy with a peer in order to gain access to a preferred toy (Hawley, 1999). In a longitudinal study conducted with children across a whole year of preschool, dominance was positively associated with aggression and coercion at the beginning of the study period, whereas dominant children were particularly prosocial toward the end of the school year (Roseth et al., 2010). When investigating whether the recipient's dominance affected children's prosocial choices, Charafeddine et al. (2016) found that 3-4-year-olds preferentially donated valuable items to a dominant puppet in a forced-choice sharing task, while 5-year-olds did not show a clear preference. Moreover, more than 90% of the tested 8-year-olds gave a bigger piece of chocolate to the subordinate, suggesting that the influence of moral norms and fairness principles that may underlie sharing gets stronger with age (cf. Schmidt and Sommerville, 2011). These findings suggest the association between dominance and prosociality might not be as straightforward as experimental studies suggest and that socio-ecological factors such as the stability of hierarchical structures in a social group might influence whether and how strongly dominance affects prosocial behavior in preschoolers. Such associations can only be tested in the microsystem of the peer group, where children interact regularly and over an extended period of time. Further, as is shown in Spinrad and Eisenberg's (2023) heuristic model of prosociality, dominance might not be the only modulating factor of prosocial behavior in natural peer groups.



1.2 Popularity and prosociality

Popularity can be defined as a measure of peer acceptance or likeability, with popular individuals having a higher status and a more central position within the group (McDonald and Asher, 2018). Neither age nor gender were found to have a clear influence on popularity in preschool children (Walden et al., 1999). However, observations of peer interactions suggest that popularity and dominance are linked, with higher dominance often going along with more popularity in children (Hawley, 2002; Vaughn and Waters, 1981). Dominant individuals receive more attention from their peers (La Freniere and Charlesworth, 1983), pointing toward their central position in the group. In addition, gender seems to interact with popularity and dominance. Sebanc et al. (2003) found that in same-sex interactions around a valuable resource, more dominant boys were more popular among their peers than less dominant boys, whereas more dominant girls were less popular.

Several studies indicate that there might be a connection between popularity and prosociality in children. When observing interactions between characters in video sequences, preschool children expect an individual with high regard from the other characters to help more in reaching a joint goal, but at the same time refrain from taking more than their relative proportion from a common resource (Stavans and Diesendruck, 2021). In line with these findings, preschoolers whose popularity was determined via high levels of visual regard from their peers had a higher tendency of choosing prosocial reward distributions in a resource sharing task with a familiar peer (Horn et al., 2024b). Moreover, 8–12-year-old children with high levels of visual regard were found to be particularly prosocial by donating resources and intervening in fights on behalf of the losing opponent (Ginsburg and Miller, 1981). Conversely, in a resource sharing experiment with 6–9-year-old children whose popularity was first measured by counting the number of interaction partners during a group observation period, children with low popularity preferred prosocial resource distributions, both when this choice benefitted another peer and when they were tested alone in a control situation (Horn et al., 2018). This highlights that the connection between popularity and children's prosocial behavior still needs to be investigated in more detail. Particularly the question whether a recipients' popularity influences the likelihood of becoming a target of prosocial actions remains under-researched.



1.3 Friendship and prosociality

Bronfenbrenner and Morris (2007) describe friendship as an emotional relationship between two individuals, that also shapes a developing individual's surroundings and is part of the way their surroundings are being perceived. Friendship formation occurs early in childhood and early friendships are characterized by spatial proximity and frequent social interactions (Bagwell and Bukowski, 2018). Friendships seem to mediate children's prosocial behavior. Children expect more prosocial acts such as sharing or helping between individuals who are friends than those who are not (Afshordi, 2019; Liberman and Shaw, 2017). Anonymized sharing studies, in which no peer is present but valuable items are said to be delivered to a specific other child, suggest that preschoolers are more likely to share with friends than peers that are not their friends. Paulus and Moore (2014) found that 3–5-year old preschoolers expected sharing to occur more often toward a friend than a disliked peer in an individual story-telling task and also shared more with a toy figure used as a stand-in for a friend than with a toy representing a disliked peer. In a setting, where an experimenter asked 3- and 5-year-olds to share stickers with a friend from their kindergarten group, a hypothetical child who would join the kindergarten group the next day or a hypothetical stranger, participants of both age groups gave more stickers to their friends than to any other category, regardless of whether they expected their prosocial act to be reciprocated or not (Lenz and Paulus, 2021). However, Berndt (1981) found that while children claimed they would share more with friends than acquaintances when being asked, actual sharing behavior did not differ between friends and non-friends when the children were paired with familiar peers in direct interactions. Several other studies in which preschoolers were tested in dyadic direct interactions with familiar peers similarly failed to find preferential sharing with friends (e.g., Horn et al., 2024b; Messer et al., 2017). Helping, on the other hand, seems to be influenced by friendship, even when looking at direct interactions between peers. In a forced-choice task conducted in triads of familiar peers, 3-year-old children preferentially provided help to the peer they had previously identified as their friend in a sociometric interview than toward the other, neutral peer from their kindergarten group (Engelmann et al., 2019). The same children also provided more help toward a friend in a second task, where they were paired either with a friend or a neutral peer from their group (i.e., children cleaned up a larger amount of paper shreds for their friends; Engelmann et al., 2019). These findings imply that some relational factors might affect preschoolers' sharing and helping behavior differently, indicating that it would be valuable to test and compare these two types of prosocial behavior and investigate how they are used among familiar preschool peers.



1.4 The present study

Existing research suggests that young children's dominance, popularity, and friendships influence their prosocial behavior. However, most of this evidence comes from laboratory studies testing children individually or in dyads. Only few studies have investigated how children use prosocial behavior in groups of familiar peers (e.g., Charlesworth and La Freniere, 1983), where interaction partners have pre-existing relationships that guide not only children's decisions about whether to help and share or not, but also which group members to direct these prosocial actions to. Moreover, while most studies and theoretical models placed a strong focus on actor characteristics predicting prosocial behavior, few studies have taken into account whether the recipient's characteristics might also modulate an acting child's prosocial behavior (e.g., Charafeddine et al., 2016; Paulus and Moore, 2014). Therefore, it remains unclear how prosocial decisions are made in preschoolers' natural environment—their peer group microsystem (Bronfenbrenner and Morris, 2007)—where dominance, popularity, and friendship are all important aspects of their everyday social life.

Guided by a developmental-ecological stance, the aim of the current study was to assess preschoolers' prosocial behavior, as well as their dominance, popularity, and friendships in groups of familiar peers and test how actor and recipient characteristics influence sharing and helping behavior. By testing participants in their respective preschools, in their socio-ecological niches with familiar peers, and in naturalistic settings, our research was conducted in an ecologically valid environment (cf. Bronfenbrenner, 1974; Read and Szokolszky, 2018). We first assessed peer friendship with age-appropriate sociometric interviews. In group game settings, we tested dominance in a contest and a scramble competition situation, as well as two types of prosocial behavior (i.e., sharing and helping). We chose games because games are a familiar part of preschoolers' everyday lives and we could at the same time carefully design these games to assess dominant and prosocial behavior. As external measures for dominance, popularity, and prosociality, we handed out questionnaires to preschool teachers. At each point during our age-appropriate experimental games, children could freely choose not only whether they wanted to engage in prosocial behavior or not, but also who would (or would not) become the target of their prosocial actions.

In the first step, we examined the predictors of children's dominance in peer groups. We hypothesized that dominance would increase with age (Hawley, 2002). We further hypothesized that there would be an interaction effect of popularity and gender, with more popular girls being less dominant and more popular boys being more dominant (Sebanc et al., 2003). For our main research question, we examined whether dominance and popularity of the actor and the recipient, as well as friendship between the children predicted sharing and helping. We further controlled for effects of actors' and recipients' gender and age. Considering actor characteristics, we expected higher dominance to decrease children's sharing and helping behavior (Guinote et al., 2015; Grueneisen and Tomasello, 2017). We further predicted that higher popularity would be associated with more sharing and helping (Ginsburg and Miller, 1981; Horn et al., 2024b) and that the children would display more prosocial actions toward friends than toward children who were not their friends in the group setting (Engelmann et al., 2019; Lenz and Paulus, 2021). We assumed that there would be an effect of gender, with girls being more prosocial, as well as an effect of age, with older children sharing and helping more often (for a meta-analysis, see Fabes and Eisenberg, 1998). Regarding recipient characteristics, there was very little literature from which we could derive our hypotheses. Due to popular children's central position in the social network, we expected higher recipient popularity to favor becoming the target of sharing and helping (McDonald and Asher, 2018). Similarly, we predicted higher dominance to favor becoming the target of prosocial actions among preschoolers (Charafeddine et al., 2016). We could not formulate clear hypotheses regarding the influence of recipient age or gender on becoming the target of prosocial actions, but chose to explore these factors in our analyses.




2 Materials and methods


2.1 Study design

The study consisted of three parts: (1) a sociometric assessment of popularity and friendship within the peer group, (2) three experimental sessions with age-appropriate games that were designed to elicit dominant and/or prosocial behavior in a group context, and (3) a teacher questionnaire, designed to provide external validity of children's popularity, friendships, dominance, and prosociality. The sociometric assessment was always conducted one day before the first experimental session. The experimental sessions were conducted 4–14 days apart (Mdn = 7). Each experimental session lasted ~30 min and consisted of three games. In the first game, designed as a contest competition, children could show dominance by gaining control over a limited resource (i.e., one novel toy that could only be used by one child at a given time). They could also show prosociality by passing the toy to another peer (i.e., “sharing”). In the second game, we measured dominance in a scramble competition. Children had to queue to obtain stickers of varying desirability and could show dominance by taking positions at the front of the queue. The third game was a freeze-unfreeze game, where children could show prosociality by “unfreezing” a peer, thereby allowing that peer to resume playing the game (i.e., “helping”). Teachers were asked to name a maximum of five best friends per child and rated each child's perceived prosociality and dominance.



2.2 Participants

In total, 108 3–6-year-old children from 14 preschool classrooms from five different childcare facilities in Vienna participated in the study (53 females, 55 males; age: M ± SD = 60.61 ± 11.47 months, min = 38, max = 80). There was no significant age difference between females and males [Welch's t-test: t (105.72) = 1.74, p = 0.084; females: M ± SD = 62.75 ± 10.68 months; males: M ± SD = 59 ± 11.68 months]. The children were tested in 11 groups of familiar peers, consisting of 6 to 13 children each (Mdn = 11). All children aged 3–6 years of the 14 preschool classrooms were invited to participate in the study. Final group size and composition of the tested groups depended on parental consent for participating in the study. The majority of groups was composed of children that attended the same preschool classroom with three exceptions: due to a low number of participants from six classrooms, we combined children from two classrooms that knew each other well and regularly interacted with each other into three suitable peer groups, respectively (i.e., groups C, I, and J). Due to individual absences, not all children took part in all sessions. One hundred children participated in the sociometric assessment and at least one of the game sessions. Two additional children did not participate in the sociometric assessment, but participated in at least one game session. Of these, 63 children participated in all three game sessions. Six additional children participated only in the sociometric assessment.



2.3 Sociometric assessment of popularity and friendship

To assess popularity and friendship, children participated in two rounds of sociometric assessment [adapted from Birch and Billman (1986)]. We chose a sociometric approach, because it provided an easy but reliable and age-appropriate measure for peer relationships in children. Each child was tested individually in a separate room at their childcare facility. To ensure peer recognition, we first showed the participant portrait photos of each other participating child from their group and asked them to name the peer depicted in the photo. In the first round, the participants were asked to assign each photo individually to one of three categories indicated by colored faces (green smiling face = “I like to play with this child,” red frowning face = “I do not like to play with this child,” yellow neutral face = “I do not know/care, whether I like to play with this child”). In the second round, the experimenter shuffled the peers' photos and handed them to the participant again. The participant was then asked to assign all photos corresponding to a specific category to one of three piles next to the three respective faces, until each photo was assigned to a category. During all instructions, the word “friend” was omitted to avoid socially desired answers (e.g., the participants stating that all peers are their friends). Overall, children showed substantial agreement in their ratings over the two rounds of the sociometric assessment (weighted κ = 0.69). In the various groups, agreement ranged from moderate to perfect (M ± SD = 0.67 ± 0.15, min = 0.41, max = 0.96).

To assess popularity, we used a standard procedure (e.g., Birch and Billman, 1986; Horn et al., 2024b; Ladd and Coleman, 1997) where we calculated each participant's acceptance and rejection scores by first counting the number of green and red nominations, respectively, that they had received from all other group members during the sociometric assessment. We then standardized the score by group size by dividing it by the number of all group members who rated the participant (i.e., group size −1). The minimum reachable score was 0 (i.e., no nominations by other children in the respective category) and the maximum was 1 (i.e., all nominations were green or red, respectively). Acceptance scores ranged from 0.05 to 1 (M ± SD = 0.47 ± 0.20) and rejection scores ranged from 0 to 0.85 (M ± SD = 0.24 ± 0.18). Both scales showed good to excellent internal consistency between first and second round (acceptance score: Cronbach's α = 0.90; rejection score: α = 0.88). Acceptance and rejection scores were moderately negatively correlated (r = –0.64, p < 0.001). Due to slightly higher internal consistency and broader range, we chose the acceptance score as our main variable for popularity. Females received significantly higher popularity scores than males (t (99.98) = 2.16, p = 0.041; females: M ± SD = 0.51 ± 0.19, males: M ± SD = 0.43 ± 0.20).

As friend nominations (N = 379) we counted those instances where a participant had allocated a peer to the green face in both rounds. All other nominations (N = 623) were summarized in a “non-friend” category. Children reported having between 0 and 12 friends (Mdn = 3). There was no difference in the number of friends reported by females and males (t(103.78) = 0.23, p = 0.819).



2.4 Game 1: contest competition and sharing game

The first experimental game was designed as a contest competition over a single valuable resource (cf. Pellegrini, 2008), which is a widely used method to assess dominance in social dominance research (Charlesworth and La Freniere, 1983; Grueneisen and Tomasello, 2017). In our game, children got a limited amount of time to play with a novel toy that could only be used by one participant at a time (3 min for groups with <10 participants, 5 min for groups with ≥10 participants). Children sat down in a circle and the experimenter explained that they would get to play with a toy for a certain amount of time. The experimenter explicitly stated that she or he would not interfere during that time, meaning that children had to settle toy possession themselves. When all children agreed to having understood the instructions, the experimenter placed the toy in the middle of the circle and turned around an hourglass indicating the duration of the game. The experimenter informed the children when half the time had passed. At the end of the game, the experimenter collected the toy and put it out of sight. A different toy was used in each of the three experimental sessions. All instructions were given without using the word “share,” to avoid socially desired sharing behavior.

We recorded the total duration of resource possession of each child (i.e., the total duration that the toy was in a specific child's hands during the game). For those children that participated in all three game sessions, resource possession was correlated across all sessions (Spearman's rank correlation: n = 63; sessions 1 and 2: ρ = 0.45, p < 0.001; sessions 1 and 3: ρ = 0.28, ρ = 0.029; sessions 2 and 3: r = 0.54, p < 0.001), indicating good internal consistency of this variable. We also recorded the sequence in which the children obtained possession of the toy as the contest rank (i.e., rank 1 = had the toy first, rank 2 = had the toy second, etc.). If a child took possession of the toy more than once, this respective rank was skipped and the next-higher rank was assigned to the child that got possession afterwards. We then standardized the contest rank by group size by dividing it by the number of participants in the respective session. Children who never took possession of the toy did not receive a contest rank score in this session and were omitted from analyses including this variable (session 1: n = 5; session 2: n = 19; session 3: n = 14). Contest rank was not significantly correlated across sessions (n = 40; sessions 1 and 2: ρ = 0.25, p = 0.124; sessions 1 and 3: ρ = 0.08, p = 0.623; sessions 2 and 3: ρ = 0.08, p = 0.614) and was therefore dropped from further analyses due to insufficient internal consistency. As a variable for prosociality, we counted all instances of sharing (i.e., passing the toy to another child). Sharing was correlated across all sessions (n = 63; sessions 1 and 2: ρ = 0.48, p < 0.001; sessions 1 and 3: ρ = 0.47, p < 0.001; sessions 2 and 3: ρ = 0.51, p < 0.001), indicating good internal consistency of this variable.



2.5 Game 2: scramble competition game

The second experimental game was designed as a scramble competition (cf. Pellegrini, 2008), where all children received stickers of varying desirability, but by having to queue, some children got access to the stickers earlier than others (adapted from the ticket paradigm; Pellegrini et al., 2007). While seated in the circle, the experimenter read a picture book in which animal characters had to queue to receive stickers. The first animal in the queue could choose the “coolest” sticker, while the last in the queue had to take a “boring” sticker. Each child was asked two comprehension questions (i.e., “Who can choose a sticker first?”, “Who is the last one to choose a sticker?”). Thereafter, the experimenter told the children that they would have 1 min to form a queue to receive stickers themselves and showed them a box with stickers of varying desirability. The experimenter explicitly stated that she or he would not interfere during that time, meaning that children had to settle their positions in the queue themselves. Upon the experimenter's signal, the children got up and had 1 min to form a queue. When the queue was final, children could approach the experimenter one-by-one and each choose one sticker from the box.

We used the position in the queue to determine each child's scramble rank as a variable for dominance, with lower numbers indicating a better position in the cue and therefore higher dominance. We then standardized the scramble rank by group size by dividing it by the number of participants in the respective session. If a child failed to answer one or both of the comprehension questions correctly, their position in the queue was considered when assigning other children's scramble rank, but they did not receive a scramble rank score in this session and were omitted from analyses including this variable (session 1: n = 15; session 2: n = 6; session 3: n = 3). For those children that received a scramble rank in all three game sessions, scramble rank was correlated between sessions 2 and 3 (Spearman's rank correlation: n = 48; ρ = 0.51, p < 0.001), but not between sessions 1 and 2 (ρ = 0.22, p = 0.141) or sessions 1 and 3 (ρ = 0.04, p = 0.796), indicating limited internal consistency of this variable.



2.6 Game 3: helping game

The third experimental game was a “freeze-unfreeze” game that the children played for 5 min. The aim of the game was to balance a plush toy on the head while moving to music. If the toy dropped from a child's head, the child had to “freeze” and stop moving. Another peer could pick up the toy and place it back on the child's head to “unfreeze” them, thereby allowing the child to resume playing the game. The game was designed to not produce any winners, so that children would not have to compete with one another. Two experimenters demonstrated the rules of the game to the children. All instructions were given without using the word “help,” to avoid socially desired helping behavior. When all children agreed to having understood the instructions, they were allowed to choose a plush toy. The experimenter then started the music and told the children that they could play the game until the music ended. If children were so good at balancing the toys that none dropped from their heads, the experimenter suggested “challenges,” such as walking backwards. After the music ended, the experimenter collected the plush toys and children were thanked for participating in this session and sent back to their classrooms.

We recorded all instances of a child picking up another child's plush toy. Instances of helping were correlated across all sessions (Spearman's rank correlation: n = 63; sessions 1 and 2: ρ = 0.58, p < 0.001; sessions 1 and 3: ρ = 0.64, p < 0.001; sessions 2 and 3: ρ = 0.60, p < 0.001), indicating good internal consistency of this variable.



2.7 Teacher questionnaire assessing popularity, friendship, dominance, and prosociality

As external measures for children's popularity and friendship, we asked teachers to name a maximum of five best friends from all participating peers for each participant. This method was chosen to ensure comparability to children's ratings while reducing time and effort for the teachers. The teachers also rated each child's perceived dominance and prosociality on a continuous, graphic rating scale ranging from “strongly disagree” to “strongly agree.” There were four items for dominance (i.e., “assertive,” “dominates classmates,” “tells others what to do,” “stands up for self”; Pellegrini et al., 2011) and four items for prosociality (i.e., “helps other children,” “willingly shares with other children,” “offers assistance and comfort to other children,” “seems to be moved by other children's distress”; Ladd and Profilet, 1996). Per preschool classroom, the questionnaire was filled out by two teachers that knew all participants well, with two exceptions: for groups C and E, we could only acquire a single teacher questionnaire.

Popularity was measured by counting how often a child had been nominated as a friend of another child. As with children's nominations, we standardized the popularity score by group size by dividing the score by the number of other group members. Teacher-rated popularity scores ranged from 0 to 0.83 (M ± SD = 0.32 ± 0.20). Overall, teachers' agreement on the popularity scores was high (Cronbach's α = 0.82). For further analyses, a mean popularity score over all raters was calculated for each child. For friend nominations, agreement between teachers was overall moderate (Cohen's κ = 0.58) and ranged from slight to perfect in the various groups (M ± SD = 0.50 ± 0.26, min = 0.12, max = 1). Due to the very low consistency of teacher's friendship nominations for some of the groups, we did not use the friendship nominations for external validity.

Ratings on the continuous graphic rating scale were measured with a ruler and standardized, so that the range of possible values was between 0 and 10. Dominance and prosociality ratings showed good to excellent internal consistency (dominance: α = 0.91; prosociality: α = 0.88). Therefore, for each teacher, a mean rating per child was calculated over the four items of dominance and prosociality, respectively. Agreement between raters was high for dominance (α = 0.84) and acceptable for prosociality (α = 0.73). Dominance ratings ranged between 0.10 and 9.89 (M ± SD = 5.14 ± 2.56) and prosociality ratings ranged between 0.10 and 9.80 (M ± SD = 5.79 ± 2.36). For further analyses, a mean dominance and prosociality score over all raters was calculated for each child.



2.8 Data analyses

All hypotheses and predictions were formulated before data collection started, but they were not pre-registered online. No additional data were collected after the analyses. Sample size estimation was conducted with G*power (Faul et al., 2007) and based on the linear models in the first part of our analysis (see details below). Sample size estimation for negative binomial mixed models was not available to the authors at the time of conceiving this study. Sample size estimation for linear models with five predictors yielded a sample size of 92 in order to detect medium effect sizes (f2 = 0.15; α err prob = 0.05; 1–β err prob = 0.80). Since based on our previous work in childcare facilities we expected an attrition rate of about 15% between children that received parental consent for participation and those that were actually able to participate in the experimental sessions, we decided to recruit 108 participants. Actual attrition was lower than expected at 5.6% for the main analysis. Therefore, the two linear models were slightly over-powered compared to the sample size estimation. Sample size estimation for bivariate correlations yielded a minimum sample size of 67 in order to detect correlations of medium strength (ρ = 0.3; α err prob = 0.05; 1–β err prob = 0.80). Sample sizes were large enough to meet these criteria in all main analyses. Sample sizes were not large enough when conducting the internal consistency checks of the behavioral variables, since they were conducted with data obtained only from children that were present in all three game sessions (range of n = 40–63). Post hoc analyses revealed that power to detect significant correlations of medium strength was only 1–β err prob = 0.60–0.78 for these internal consistency checks. Statistical analyses were carried out in R version 4.2.1 (R Core Team, 2022). P-values < 0.05 were considered statistically significant and p-values < 0.1 are reported as non-significant trends. Due to the tested groups' similarity in gender distribution (χ2 = 16.52, df = 10, n = 108, p = 0.086), age (Kruskal–Wallis: χ2 = 12.593, df = 10, n = 108, p = 0.247), and number of friends (Kruskal–Wallis: χ2 = 10, df = 10, n = 108, p = 0.441), we used the full sample for statistical analyses and did not include group as a predictor.

To assess construct and external validity, we calculated mean values per child for each variable and compared them to each other and to teachers' ratings, respectively. To assess construct validity for dominance and prosociality, respectively, we calculated Spearman's rank order correlations with duration of resource possession in game 1 and position in the queue in game 2 as well as sharing in game 1 and helping in game 3. To test external validity for dominance, we correlated teacher rated dominance with children's duration of resource possession with a Pearson correlation and children's scramble rank with a Spearman's rank order correlation, respectively. Similarly, we assessed external validity for prosociality by performing a Spearman's rank order correlation for teacher rated prosociality and children's sharing in game 1 and helping in game 3, respectively. External validity for popularity was examined by calculating a Pearson correlation for popularity determined via friendship nominations made by teachers and children themselves. Not all children participated in all parts of this study and/or obtained a score in each of the experimental games (see previous sections). We conducted each correlation with the maximum sample size possible for the respective pair of variables.

To test which factors influence children's overall dominance, we first calculated a mean of the variables duration of resource possession in game 1 and scramble rank in game 2 across all three experimental sessions, respectively. Further, we did a logarithmic transformation of the two variables for dominance, as the data did not follow a normal distribution. We then fitted two linear models with outcome variables duration of resource possession and scramble rank, respectively. Predictor variables were popularity, gender, their interaction, age, and group size.

To test how individual characteristics of the actor and recipient influenced each occurrence of prosocial behavior, we fitted two negative binomial mixed models. Outcome variables were the occurrences of sharing in game 1 and helping in game 3, respectively. Predictors were friendship between interaction partners, as well as dominance, popularity, gender, age of the actor and the recipient of the prosocial action, respectively. As predictor variable for dominance, we chose children's duration of resource possession in game 1 of the respective session, because this variable had greater internal consistency and fewer missing values than scramble rank. We controlled for group size and session by adding them as predictors. The individual was added as fixed effect.

All models were examined for goodness of fit by fitting simulated residuals against those predicted with the DHARMa package for R (Hartig, 2022). With the same package, we did a Kolmogorov–Smirnov–Test, an outlier test and a dispersion test for each model. Models were considered to have a good fit, if no significant deviations were detected in the residuals plot or any of the tests.




3 Results

When testing the construct validity of the different measures of dominance and prosociality, respectively, we found that children's duration of resource possession and scramble rank were weakly negatively correlated (Spearman's rank correlation: n = 99; ρ = −0.31, p = 0.002), meaning that children who were in possession of the toy longer in game 1 also took positions in the front of the queue in game 2. Similarly, children who shared more in game 1 also helped more in game 3 (n = 102; ρ = 0.28, p = 0.006). Compared to the teacher questionnaires, we found that teachers' dominance ratings were weakly correlated with both, duration of resource possession (Pearson correlation: n = 102; r = 0.22, p = 0.027) and scramble rank (n = 99; ρ = –0.27, p = 0.008). However, there was no correlation between teachers' prosociality rating and either children's sharing in game 1 (n = 102, ρ = –0.12, p = 0.248) or their helping in game 3 (n = 102; ρ = 0.05, p = 0.598). Teachers' popularity ratings were moderately positively correlated with popularity scores obtained from children's sociometric assessments (n = 106; r = .48; p < 0.001).

In our investigation of the factors affecting children's dominance, the first linear model revealed a significant regression for dominance estimated via duration of resource possession (n = 102; R2 = 0.09, F(5, 96) = 2.97, p = 0.015; see Table 1 for detailed results). Specifically, duration of resource possession was positively predicted by age (Figure 1A), meaning that older children were in possession of the toy longer in game 1. The linear model for dominance estimated via scramble rank also revealed a significant regression (n = 102; R2 = 0.25, F(5, 93) = 6.06, p < 0.001; see Table 2). Scramble rank was negatively predicted by age, meaning that older children had access to the stickers sooner in game 2 (Figure 1B). None of the other predictors were significant in the two models (Tables 1, 2).


TABLE 1 Results of the linear model for dominance estimated via duration of resource possession in game 1.

[image: Table displays regression results with parameters: intercept, popularity, gender (M), popularity*gender (M), age (months), and group size. Only age (months) shows significant effects with bolded values: estimate 0.03, SE 0.01, CI lower 0.012, CI higher 0.041, t-value 3.577, p-value less than 0.001, omega squared 0.11. Other predictors have non-significant p-values.]


[image: Two scatter plots with trend lines showing relationships between actor age in months and two variables: panel A plots toy possession in game one, showing a positive trend; panel B plots scramble rank in game two, showing a negative trend.]
FIGURE 1
 The effect of children's age on their dominance estimated via (A) duration of toy possession in game 1 and (B) scramble rank in game 2. The blue line shows the linear regression.



TABLE 2 Results of the linear model for dominance estimated via scramble rank in game 2.

[image: Statistical results table with columns for parameter, estimate, standard error, confidence interval lower and higher bounds, t-value, p-value, and partial omega squared. Significant predictors in bold are intercept (estimate 0.97, p 0.011) and age in months (estimate -0.02, p less than 0.001, omega squared 0.21). Other predictors include popularity, gender, their interaction, and group size, all with non-significant values. A legend explains effect sizes and highlights predictors with p-values less than or equal to 0.05 in bold.]

When investigating which actor and recipient characteristics predicted children's prosociality, we found that sharing in game 1 was significantly positively predicted by friendship as well as actors' and recipients' dominance as measured by their toy possession, and negatively by group size (Table 3). Children were more likely to share the toy with friends than with children who were not their friends (Figure 2). Children that were able to hold on to the toy longer in game 1 were more likely both to share the toy (Figure 3A) and to receive the toy from others (Figure 3B). Group size negatively affected sharing, meaning that there was less sharing in larger groups (Figure 3C). None of the other predictors were significant (Table 3).


TABLE 3 Results of the mixed model for sharing in game 1 (n = 100; number of observations = 1,697).

[image: Statistical table presenting parameter estimates, standard errors, confidence intervals, z-values, p-values, and odds ratios for a model. Significant predictors with p-values less than zero point zero five are highlighted in bold, including Friends, Actor toy possession, Recipient toy possession, and Session group size.]


[image: Violin plot comparing sharing occurrence between groups labeled Yes and No for having friends, with both distributions showing most values concentrated at zero sharing and few higher occurrence outliers.]
FIGURE 2
 Occurrences of sharing with friends (lightblue) and other children (darkblue). The width of each density curve corresponds with the approximate frequency of data points in each region.



[image: Three scatter plots show the relationship between sharing occurrences and different variables. Panel A plots sharing versus actor toy possession time, Panel B plots sharing versus recipient toy possession time, and Panel C plots sharing versus session group size. Each plot contains data points and a blue regression line, indicating trends in the data.]
FIGURE 3
 The effects of (A) actor children's dominance and (B) recipient children's dominance estimated via duration of toy possession in game 1, as well as (C) session group size on the occurrences of sharing in game 1. The blue line shows the poisson regression.


Helping in game 3 was significantly predicted by friendship, recipient dominance as measured by toy possession in game 1, actor and recipient age, as well as session and group size (Table 4). Children were again more likely to help friends than children who were not their friends (Figure 4A). The longer the children were able to hold on to the toy in game 1, the more likely they were to receive help in game 3 (Figure 5A). Further, the older the acting children and the recipient children were, the more likely they were to help and receive help, respectively (Figures 5B, C). Children were more likely to help in the third session compared to the first session (Figure 4B). Group size negatively affected helping, meaning that there was less helping in larger groups (Figure 5D). Additionally, there was a non-significant trend that female participants were more likely to help than male participants (Figure 4C). None of the other predictors were significant (Table 4).


TABLE 4 Results of the mixed model for helping in game 3 (n = 100; number of observations = 1,697).

[image: Statistical table displaying parameter estimates, standard errors, confidence intervals, z-values, p-values, and odds ratios for a predictive model. Significant predictors with p-values less than 0.05 include Friends, Recipient toy possession, Actor age, Recipient age, Session three, and Session group size, all highlighted in bold. Italics indicate predictors with p-values between 0.05 and 0.1. Model notes define abbreviations and explain that odds ratios greater than one indicate stronger effects.]


[image: Panel A shows a violin plot comparing helping occurrence between groups labeled Yes and No under Friends. Panel B displays a violin plot of helping occurrence across three Sessions labeled 1, 2, and 3. Panel C presents a violin plot comparing helping occurrence by Actor Gender, labeled Female and Male. Each plot visualizes the distribution and frequency of helping behaviors for the respective category.]
FIGURE 4
 Occurrences of helping when comparing (A) friends (lightblue) and other children (darkblue), (B) across sessions 1–3 (orange, lightbrown, darkbrown), and (C) female participants (lightgreen) and male participants (darkgreen). The width of each density curve corresponds with the approximate frequency of data points in each region.



[image: Four scatter plots with trend lines display helping occurrences as a function of different variables: panel A shows a slight increase with recipient toy possession time, panel B a possible increase with actor age, panel C no clear trend with recipient age, and panel D a slight decrease with session group size.]
FIGURE 5
 The effects of (A) recipient children's dominance estimated via duration of toy possession in game 1, (B) actor children's age, (C) recipient children's age, and (D) session group size on the occurrences of helping in game 3. The blue line shows the poisson regression.




4 Discussion

The aim of this study was to examine children's prosocial behavior within a developmental-ecological framework. We assessed preschoolers' prosocial behavior, as well as their dominance, popularity, and friendships in ecologically valid, naturalistic group settings with familiar peers and tested how actor and recipient characteristics influenced children's sharing and helping. Children's dominance in games 1 and 2 was influenced by age, with older children being more dominant in both the contest and the scramble competition setting. Moreover, children who were in possession of the toy longer in game 1 also gained access to the stickers earlier in game 2. Teachers' dominance ratings were weakly correlated with both dominance variables but not with children's prosocial behaviors. Teachers' popularity ratings were moderately correlated with popularity scores obtained from children's sociometric assessments. When investigating children's prosocial choices, we found that children who shared more in game 1 also helped more in game 3. Both types of prosocial behavior were directed more often toward friends than toward children that were not considered as friends. The likelihood of sharing in game 1 was higher both for actors and recipients that were in possession of the toy for longer durations. In game 3, recipients that had possessed the toy longer in game 1 were also more likely to receive help. Further, both actor and recipient age increased the likelihood of helping in game 3. Additionally, we found that children helped more often in the final than in the first experimental session and there was a non-significant trend that females helped more often than males in game 3. In both games there was a negative effect of group size: the larger the groups were, the less likely individual children were to share and help. Actors' or recipients' popularity had no effect on both types of prosocial behavior.

The strongest predictor for prosocial behavior in our study was friendship. Friendship increased the likelihood of helping and sharing, which is in line with existing results from a helping study where familiar peers interacted directly (Engelmann et al., 2019) and from anonymized sharing studies where the recipients were represented by photos or puppets (Lenz and Paulus, 2021; Paulus and Moore, 2014). Direct-interaction sharing experiments where familiar peers were tested in dyads, on the other hand, had previously often failed to find more sharing with friends than non-friends in preschoolers (e.g., Horn et al., 2024b; Messer et al., 2017). It is possible that, in settings where children are not required to choose between different partners (cf. Engelmann et al., 2019) and are simply assigned to a dyad with a familiar peer, children share equally irrespective of their friendship status due to general fairness principles (Dunfield, 2014). Such fairness principles have been argued to emerge early in childhood, even if they are later shaped by children's experiences in their social environment (Geraci, 2022). In preschoolers' everyday interactions in their natural environment, children regularly have to make decisions not only whether to share or not, but also whom to share with. Therefore, the findings of the current study are likely more ecologically valid than dyadic experiments and add important new insights to the existing literature on how friendship shapes young children's prosocial behavior.

Other than by friendship, sharing in game 1 was mainly predicted by actors' and recipients' dominance, which we estimated via the duration that children were able to hold possession of the toy. Specifically, children that were in possession of the toy longer were more likely to share the toy and also to receive the toy from others. Although the former result seems to contradict our hypothesis that higher dominance would decrease children's sharing behavior (cf. Guinote et al., 2015), one must consider that our measures of dominance and prosocial behavior were likely codependent in game 1. Only children that were able to take possession of the toy for some of the time during game 1 were also able to share the toy with others. Similarly, children that held possession of the toy longer were more likely to have received it previously from one of their peers. Therefore, it is difficult to disentangle whether the observed effect in this analysis was due to children's dominance or due to the game affordances. Nevertheless, recipient toy possession in game 1 was also a positive predictor of helping in game 3, where no such codependency existed. Our result that higher dominance favors becoming the target of prosocial actions among preschoolers is in line with experimental findings showing that young children preferentially donate resources to a dominant puppet (Charafeddine et al., 2016). Overall, our results suggest that the association between dominance and prosociality in children's natural social environment is likely complex. While experimental studies in which children are tested individually or in dyads point to a negative association between children's dominance and their prosocial behavior when sharing resources (Guinote et al., 2015; Horn et al., 2024b), observations of preschoolers interactions in natural social groups indicate that the use of dominant and prosocial behavior can sometimes go hand in hand (Hawley, 1999). In her strategy-based evolutionary perspective on children's dominance, Hawley (1999) postulates that dominance relates to the ability to control resources—irrespective of how this is done—and that children employ different strategies to compete with peers (i.e., coercive and prosocial). In preschool age, some children have been found to use predominantly coercive or predominantly prosocial strategies to acquire resources, whereas so-called bistrategic controllers make use of both strategies, depending on the context (Hawley, 2003). Natural peer groups are typically composed of a mixture of coercive, prosocial, and bistrategic controllers (as well as non-controllers; Hawley, 2003). The association between dominant and prosocial behavior might be different, depending on which type of resource control strategy each child prefers. Coercive controllers will likely show the negative association with prosocial behavior by always withholding resources. In prosocial controllers, however, there might even be a positive association with prosocial behavior in natural interactions, as they typically acquire resources by using some form of prosocial strategy such as sharing a non-preferred toy in order to gain access to a preferred toy (Hawley, 1999). Therefore, in our natural group setting where multiple peers interacted with each other, it is possible that their different behavioral strategies obscured any clear association between dominance and prosociality. Future studies investigating the connection between prosociality and dominance should therefore not only assess dominance via children's ability to control resources, but also focus on the individual strategies used by children when competing with peers. These detailed observations of children's behavioral strategies are only possible in their natural social environment.

Apart from friendship and recipient dominance, which affected both sharing and helping, other factors only influenced helping behavior in our study. We found that older children not only helped more often, but also received help more often. A greater helping propensity in older children replicates well-established findings that prosociality generally increases as children get older and develop more sophisticated socioemotional skills (Fabes and Eisenberg, 1998; Flook et al., 2019). One reason for the effect that older children also received more help could be that preschool children in natural groups preferentially socialize with children that are similar to them (e.g., peers of the same gender or of similar age; Howes, 1983). In the helping game, the children were moving more freely than in the sharing game, where they were required to sit in a circle. Therefore, spatial proximity due to similarity might have led to older children spending more time close to each other in this game, which would have facilitated helping interactions between these older children. Alternatively, there might have been more reciprocation of prosocial actions in the helping game than in the sharing game in our study, although existing studies typically show more reciprocity of sharing than of helping behavior (Messer et al., 2017; Warneken and Tomasello, 2013). Moreover, we found that children helped more in the last session than in the first one, which could simply be attributed to the fact that they understood the game better as well as were more practiced in the task, allowing them to recognize others' need for help and to perform the helping action better. There was a non-significant trend that girls helped more than boys. Helping has been more strongly linked to empathy and social understanding (Hay, 2023), while sharing is thought to be more dependent on children's moral norms and fairness principles (Dunfield, 2014). Females, even at a young age, have often been found to be more empathic than males due to socialization (Fabes and Eisenberg, 1998) as well as biological determinants (Christov-Moore et al., 2014). These differences in empathic concern might explain why gender had a tendency to influence the likelihood of helping and why this tendency was present in the helping game, but not in the sharing game.

Our findings suggest that there are some similarities and some differences between sharing and helping at preschool age. Both prosocial behaviors were correlated, though only weakly, suggesting that preschool children already have some general prosocial tendencies (Knafo-Noam et al., 2015) and that both behaviors may have some basic underlying motivations, such as to alleviate somebody else's negative emotional state (Paulus, 2014, 2018). Nevertheless, the fact that we also found a number of factors that differently influenced sharing and helping, adds to the body of evidence suggesting that early prosociality is of a multidimensional nature and that sharing and helping are heterogeneous behaviors with different antecedents (Hay, 2023; Spinrad and Eisenberg, 2023). Until toddlerhood, sharing and helping have been argued to be related to different social-cognitive mechanisms and underlying motives (Paulus, 2014). While early sharing in young children seems to occur predominantly in response to other persons' explicit requests (Schmidt and Sommerville, 2011), studies on early helping behavior suggest that processes of goal contagion (Michael and Székely, 2019) or a motivation to engage with the other (Paulus and Moore, 2014) seem to underlie helping. Paulus (2018) postulates that, as children get older, general prosociality might get integrated into their personality as a coherent character trait (see also Knafo-Noam et al., 2015). The 3–6-year-old preschoolers tested in the current study might be in a transition phase, where distinct prosocial behaviors are only weakly correlated, but get more and more integrated as the children mature.

Contrary to our expectations, neither the actors' nor the recipients' popularity predicted sharing or helping in our study. Popularity measured via visual regard was positively associated with sharing in a dyadic experiment with a familiar peer (Horn et al., 2024b) and with intervening in fights during natural observations (Ginsburg and Miller, 1981). Conversely, 6–9-year-old children that were ascribed low popularity due to having few interaction partners have been found to prefer prosocial resource distributions in a dyadic experiment (Horn et al., 2018). Testing children in a group setting with familiar peers did not reproduce either effect, signaling that the connection between popularity and prosocial behavior is indeed more complex. Interestingly, we found that girls, who overall had a tendency for showing more helping behavior than boys, were also slightly more popular than boys. This might point to an indirect positive association between popularity and prosociality, mediated by gender. In fact, a desire to increase their reputation might have encouraged less popular individuals to behave prosocially more strongly in the group setting than when they are tested individually or in a dyad (cf. Engelmann et al., 2018). This might have masked a clear association between actors' popularity and sharing or helping. We did not confirm the predicted positive effect of recipients' popularity either. Due to popular children's central position in the social network, we would have expected higher recipient popularity to favor becoming the target of sharing and helping (Newcomb and Bukowski, 1983). It is possible, however, that other factors that were not investigated in this study are more relevant triggers for prosocial behavior in preschool children. For example, Geraci et al. (2021) found that preschoolers were particularly prosocial to an agent that showed comforting behavior to a victim in an experimental context, while the relationships between the observed agents seemed to be less relevant for their prosocial choices (for similar results in younger children, see also Geraci, 2020). Future studies should take into account additional person characteristics that might influence children's prosocial behavior beyond popularity, friendship, and dominance.

When examining our behavioral measures of dominance, we found that duration of resource possession and the ability to acquire a front position when queuing for stickers were weakly correlated. Moreover, both dominance variables were predicted by age in the same way. Building on behavioral ecological theory, Pellegrini (2008) argued that contest competition and scramble competition produced distinct patterns of social behavior in preschool children. However, our results suggest that the children either had a relatively stable position in the dominance hierarchy of their peer group or a general inclination to compete for resources and that they behaved accordingly even when tested in different competition contexts (Pellegrini et al., 2007, 2011). While we were able to replicate the well-established increase of dominance in a peer group with age (Hawley, 2002), we could not find the predicted interaction effect of gender and popularity (Sebanc et al., 2003). In Sebanc et al.'s (2003) study, more dominant boys were more popular among peers than less dominant boys, while more dominant girls were less popular. It has to be noted, though, that in this case popularity was assessed after children had finished all dominance tasks, so that popularity ratings might have been affected by children's dominant actions during the preceding experiments. In the current study, popularity ratings were collected prior to any experimental interactions between the children and therefore represented a more general measure for popularity. In future studies, it would be interesting to assess popularity both before and after dominance experiments to get a full picture of the connection between the expression of dominant behavior and popularity among peers. Another reason for not finding that dominant behavior was differently associated with popularity in the two genders might be that nowadays female dominance becomes more accepted in society and children might shape their opinions based on mothers and other female role models that openly express dominant behavior (Greene et al., 2013; for a detailed review see Olsson and Martiny, 2018). Due to these recent societal changes, dominant girls might no longer be viewed as unpopular. This would suggest an influence of what Bronfenbrenner and Morris (2007) call the meso- and the macrosystem on the microsystem of the peer group. In order to shed more light into this matter, future studies investigating the association of prosociality and dominance could consider parental attitudes or socio-economic backgrounds of preschoolers.

Another interesting aspect of our study concerns the external validity obtained via sociometric and trait ratings made by teachers. Similarly to earlier findings by Peceguina et al. (2020), teachers' popularity ratings calculated from their assessment of friendship between the children were moderately correlated with children's sociometric interviews, thereby showing the highest agreement between any of the teacher and child measures. However, teachers' ratings about individual friendships showed extreme inconsistency, with two teachers who rated the same group sometimes agreeing perfectly, sometimes disagreeing completely. The low accuracy of teachers' friendship nominations is not entirely surprising: Studies comparing teacher and parent friendship nominations to ratings made by children themselves have found that correlations are moderate at best, with teachers and parents often identifying a lower percentage of friendships than children themselves (Altman et al., 2020; Shin et al., 2014). While teachers' dominance ratings were weakly correlated with both measures of children's dominant behavior (cf. Pellegrini et al., 2007), ratings for prosociality were not correlated with children's sharing and helping. The low accuracy of teachers' prosociality ratings could be caused by the multidimensional nature of prosociality: only one item in the questionnaire specifically asked about sharing and helping, respectively (“willingly shares with other children,” “helps other children”). The other items asked about comforting behavior and empathy, respectively. Working with a combined prosociality scale therefore might have masked connections between teacher ratings of sharing and helping with children's behavior. We propose that future studies investigating preschoolers' prosocial behavior with teacher questionnaires should not treat prosociality as a single category, but as a multidimensional construct with distinct subcategories for the different types of prosocial behavior (cf. Rodrigues et al., 2017; see also Carlo and Randall, 2002). The mixed quality of teachers' ratings in our study also adds to the notion that such ratings should be used with caution and never as a single source of information, as they are prone to being influenced by numerous factors including teachers' workload and attitude toward their environment (Pas and Bradshaw, 2014), student ethnicity (Mason et al., 2014) or personal liking of the rated child (Hughes and Chen, 2011).

Our study also had some limitations and constraints on generality (cf. Simons et al., 2017). One unexpected effect that was present in both games was that the number of children present in a group during a given session negatively influenced the number of sharing and helping acts, respectively. The larger the groups were, the less likely individual children were to share and help. Especially in the sharing game, this can likely be explained by time constraints and the availability of the toy. In a group with more children, each individual child had less time to play with and afterwards share the toy. We tried to account for the different group sizes by adjusting the duration of game 1 accordingly (i.e., 3 min for groups with <10 participants, 5 min for groups with ≥10 participants), but it is possible that this adjustment was not precise enough to counteract the effect. Since we recruited children from regular preschool classrooms that naturally differed in size, we were not able to conduct our study with groups composed of equal numbers of children. This level of control is typically more easily reached in laboratory contexts and hard to achieve in the natural environment. By including group size as a control predictor in our analyses, however, we were able to compensate for this bias. Future studies should nevertheless strive for keeping group sizes as similar as possible or find more precise ways to adjust their experimental procedures to groups of different sizes. One possible constraint on generality is that we assessed children's dominance and prosocial behavior during games. We chose games because games are a familiar part of preschoolers' everyday lives. Previous studies have successfully employed games for assessing various socio-cognitive abilities in preschool children (e.g., Theory of Mind; Priewasser et al., 2013; normativity; Schmidt et al., 2016). The games in our study were designed to be age-appropriate and to elicit prosocial and dominant behaviors in a familiar setting. Game 1 was close to naturally occurring group interactions in preschool classrooms (i.e., competing over a toy), while games 2 and 3 were similar to interactions occurring with the guidance from an adult (e.g., group play sessions with kindergarten teachers, physical education classes). Still, each game was played with a specific set of rules that do not necessarily transfer to all situations in a preschool classroom, such as free play periods. Consequently, caution must be taken when attempting to generalize our findings to children's interactions outside of the game context. Although children are known to acquire and practice social abilities via games (Rauf and Bakar, 2019), behavior shown during experimental games may not be shown in everyday preschool life, when no such rules are present. Nonetheless, results of our study have valuable educational implications, regarding activities and the general environment in preschool classrooms. Our finding that friendship favors the occurrence and, as a consequence, the development of sharing and helping, stresses the importance of friendship formation in early life. Preschool teachers should attempt to create an environment in which friendships can be formed. Teacher-instructed play could be employed to include outsiders or children new to the preschool group. Teachers could specifically instruct games that encourage friendship formation and prosocial behaviors, such as games where children need to cooperate to achieve a goal.

Overall, by adopting a developmental-ecological perspective, the current study adds to existing literature on precedents and motivations of children's prosocial behavior. Our findings showed both similarities and differences compared to previous research done in laboratory settings. This highlights the importance of studying prosocial behavior in preschoolers' natural environment, taking into account socio-ecological factors that affect children's prosocial actions and underlying decision processes. Research on children's prosocial development should attempt to find converging evidence from different contexts, such as laboratory experiments as well as observations and experiments conducted directly in children's natural environment (Horn et al., 2022). While laboratory experiments are perfectly suited for examining fine details of the proximal predictors, mechanisms, and outcomes of prosocial behavior, research in children's microsystem of their natural peer groups (cf. Bronfenbrenner and Morris, 2007) can give us unique insights into which social factors influence the actual use of prosocial behavior in children's everyday life. Indeed, employing more naturalistic settings and taking the social context into account has recently become the gold-standard in comparative psychology with non-human animals (Dahl, 2017; Horn et al., 2022) and its importance for developmental psychology has been stressed as well (Read and Szokolszky, 2018). Yet, it is challenging to examine children's behavior in their natural environment. Reliable measurement tools are often expensive and observation techniques are time-consuming (cf. Altman et al., 2020). Recent advances in wearable sensor technology and machine learning analytics promise an unprecedented view of complex social interactions among children in natural settings (Horn et al., 2024a), thereby enabling a deeper look at children's social relationships and interactions in their microsystem, the natural preschool peer group.



Data availability statement

The raw data supporting the conclusions of this article are publicly available on OSF. This data can be found here: https://osf.io/8whnj/.



Ethics statement

The studies involving humans were approved by Ethics committee of the University of Vienna [Ref. No. 00796]. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants' legal guardians/next of kin.



Author contributions

AK: Conceptualization, Data curation, Formal analysis, Investigation, Visualization, Writing – original draft, Writing – review & editing. LH: Conceptualization, Funding acquisition, Project administration, Resources, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This work was supported by the Austrian Science Fund [FWF; V-893 to LH]. The funder had no role in the study design, in the collection, analysis and interpretation of data, in the writing of the report, and in the decision to submit the article for publication.



Acknowledgments

We thank Johanna Wimmer for assisting in designing the experimental procedure and study materials, as well as helping with the data collection. We further thank Michael Abfalterer, Chiara Angori, Selina Herrmann, Alexander Ruf, Sophie Steinwenter, Mark Surlemont, Prisca Tretter and Kübra Yaprak for assisting with data collection. We thank all childcare facilities for providing us with the facilities to run our experiments and for offering assistance in recruiting participants. We thank all the teachers and children who participated in our study.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 Afshordi, N. (2019). Children's inferences about friendship and shared preferences based on reported information. Child Dev. 90, 719–727. doi: 10.1111/cdev.13237
	 Altman, R. L., Laursen, B., Messinger, D. S., and Perry, L. K. (2020). Validation of continuous measures of peer social interaction with self- and teacher-reports of friendship and social engagement. Eur. J. Dev. Psychol. 17, 773–785. doi: 10.1080/17405629.2020.1716724
	 Bagwell, C., and Bukowski, W. M. (2018). “Friendship in childhood and adolescence,” in Handbook of Peer Interactions, Relationships, and Groups, 2nd Edn., eds. W. M. Bukowski, B. Laursen, and K. H. Rubin (New York, NY: The Guilford Press), 371–390.
	 Berndt, T. J. (1981). Effects of friendship on prosocial intentions and behavior. Child Dev. 52, 636–643. doi: 10.2307/1129184
	 Birch, L. L., and Billman, J. (1986). Preschool children's food sharing with friends and acquaintances. Child Dev. 57:387. doi: 10.2307/1130594
	 Bronfenbrenner, U. (1974). Developmental research, public policy, and the ecology of childhood. Child Dev. 45, 1–5. doi: 10.2307/1127743
	 Bronfenbrenner, U., and Morris, P. A. (2007). “The bioecological model of human development,” in Handbook of Child Psychology: Vol. 1. Theoretical Models of Human Development, 6th Edn, eds. W. Damon and R. M. Lerner (Wiley), 793–828. doi: 10.1002/9780470147658.chpsy0114
	 Brownell, C. A., Ramani, G. B., and Zerwas, S. (2006). Becoming a social partner with peers: cooperation and social understanding in one- and two-year-olds. Child Dev. 77, 803–821. doi: 10.1111/j.1467-8624.2006.t01-1-.x-i1
	 Carlo, G., and Randall, B. A. (2002). The development of a measure of prosocial behaviors for late adolescents. J. Youth Adolesc. 31, 31–44. doi: 10.1023/A:1014033032440
	 Carpendale, J., Kettner, V., and Audet, K. (2014). On the nature of toddlers' helping: helping or interest in others' activity? Soc. Dev. 24:12094. doi: 10.1111/sode.12094
	 Charafeddine, R., Mercier, H., Clément, F., Kaufmann, L., Berchtold, A., Reboul, A., et al. (2015). How preschoolers use cues of dominance to make sense of their social environment. J. Cogn. Dev. 16, 587–607. doi: 10.1080/15248372.2014.926269
	 Charafeddine, R., Mercier, H., Clément, F., Kaufmann, L., Reboul, A., and Van Der Henst, J.-B. (2016). Children's allocation of resources in social dominance situations. Dev. Psychol. 52, 1843–1857. doi: 10.1037/dev0000164
	 Charlesworth, W. R., and La Freniere, P. (1983). Dominance, friendship, and resource utilization in preschool children's groups. Ethol. Sociobiol. 4, 175–186. doi: 10.1016/0162-3095(83)90028-6
	 Christov-Moore, L., Simpson, E. A., Coudé, G., Grigaityte, K., Iacoboni, M., and Ferrari, P. F. (2014). Empathy: gender effects in brain and behavior. Neurosci. Biobehav. Rev. 46, 604–627. doi: 10.1016/j.neubiorev.2014.09.001
	 Dahl, A. (2017). Ecological commitments: why developmental science needs naturalistic methods. Child Dev. Perspect. 11, 79–84. doi: 10.1111/cdep.12217
	 Davidov, M., Vaish, A., Knafo-Noam, A., and Hastings, P. D. (2016). The motivational foundations of prosocial behavior from a developmental perspective–evolutionary roots and key psychological mechanisms: introduction to the special section. Child Dev. 87, 1655–1667. doi: 10.1111/cdev.12639
	 Dunfield, K. A. (2014). A construct divided: prosocial behavior as helping, sharing, and comforting subtypes. Front. Psychol. 5:958. doi: 10.3389/fpsyg.2014.00958
	 Eisenberg, N., Fabes, R. A., and Spinrad, T. L. (2006). “Prosocial development,” in Handbook of Child Psychology: Social, Emotional, and Personality Development, 6th Edn., eds. N. Eisenberg, W. Damon, and R. M. Lerner (Hoboken, NJ: John Wiley & Sons, Inc.), 646–718. doi: 10.1002/9780470147658.chpsy0311
	 Engelmann, J. M., Haux, L. M., and Herrmann, E. (2019). Helping in young children and chimpanzees shows partiality towards friends. Evol. Hum. Behav. 40, 292–300. doi: 10.1016/j.evolhumbehav.2019.01.003
	 Engelmann, J. M., Herrmann, E., and Tomasello, M. (2018). Concern for group reputation increases prosociality in young children. Psychol. Sci. 29, 181–190. doi: 10.1177/0956797617733830
	 Fabes, R. A., and Eisenberg, N. (1998). Meta-analyses of age and sex differences in children's and adolescents' prosocial behavior. Dev. Psychol. 34, 409–419.
	 Faul, F., Erdfelder, E., Lang, A. G., and Buchner, A. (2007). G*power 3: a flexible statistical power analysis program for the social, behavioral, and biomedical sciences. Behav. Res. Methods 39, 175–191. doi: 10.3758/BF03193146
	 Fehr, E., Bernhard, H., and Rockenbach, B. (2008). Egalitarianism in young children. Nature 454, 1079–1083. doi: 10.1038/nature07155
	 Flook, L., Zahn-Waxler, C., and Davidson, R. J. (2019). Developmental differences in prosocial behavior between preschool and late elementary school. Front. Psychol. 10:876. doi: 10.3389/fpsyg.2019.00876
	 Geraci, A. (2020). How do toddlers evaluate defensive actions toward third parties? Infancy 25, 665–682. doi: 10.1111/infa.12367
	 Geraci, A. (2022). Some considerations for the developmental origin of the principle of fairness. Infant Child Dev. 31:2350. doi: 10.1002/icd.2350
	 Geraci, A., Rigo, P., Simonelli, A., Di Nuovo, S., and Simion, F. (2021). Preschoolers' evaluations of comforting actions towards third parties in different relationship contexts. J. Appl. Dev. Psychol. 77:101315. doi: 10.1016/j.appdev.2021.101315
	 Ginsburg, H. J., and Miller, S. M. (1981). Altrusim in children: a naturalistic study of reciprocation and an examination of the relationship between social dominance and aid-giving behavior. Ethol. Sociobiol. 2, 75–83. doi: 10.1016/0162-3095(81)90035-2
	 Greene, F. J., Han, L., and Marlow, S. (2013). Like mother, like daughter? Analyzing maternal influences upon women's entrepreneurial propensity. Entrep. Theory Pract. 37, 687–711. doi: 10.1111/j.1540-6520.2011.00484.x
	 Grueneisen, S., and Tomasello, M. (2017). Children coordinate in a recurrent social dilemma by taking turns and along dominance asymmetries. Dev. Psychol. 53, 265–273. doi: 10.1037/dev0000236
	 Guinote, A., Cotzia, I., Sandhu, S., and Siwa, P. (2015). Social status modulates prosocial behavior and egalitarianism in preschool children and adults. Proc. Nat. Acad. Sci. 112, 731–736. doi: 10.1073/pnas.1414550112
	 Hartig, F. (2022). DHARMa: Residual Diagnostics for Hierarchical (Multi-level/Mixed) Regression Models (R package version 0.4.6). The Comprehensive R Archive Network (CRAN). Available at: https://CRAN.R-project.org/package=DHARMa
	 Hawley, P., and Bower, A. (2016). “Evolution and peer relations: considering the functional roles of aggression and prosociality,” in Handbook of Peer Interactions, Relationships, and Groups, 2nd Edn., eds. W. B. Bukowski, B. Laursen, and K. Rubin (New York, NY: Guilford), 106–122.
	 Hawley, P. H. (1999). The ontogenesis of social dominance: a strategy-based evolutionary perspective. Dev. Rev. 19, 97–132. doi: 10.1006/drev.1998.0470
	 Hawley, P. H. (2002). Social dominance and prosocial and coercive strategies of resource control in preschoolers. Int. J. Behav. Dev. 26, 167–176. doi: 10.1080/01650250042000726
	 Hawley, P. H. (2003). Strategies of control, aggression, and morality in preschoolers: an evolutionary perspective. Spec. Issue Evol. Dev. Psychol. 85, 213–235. doi: 10.1016/S0022-0965(03)00073-0
	 Hay, D. F. (2023). “Prosocial behavior in infancy and early childhood,” in The Cambridge Handbook of Prosociality, 1st Edn., eds. T. Malti, and M. Davidov (Cambridge: Cambridge University Press), 127–144. doi: 10.1017/9781108876681.008
	 Horn, L., Cimarelli, G., Boucherie, P. H., Šlipogor, V., and Bugnyar, T. (2022). Beyond the dichotomy between field and lab — the importance of studying cognition in context. Curr. Opin. Behav. Sci. 46:101172. doi: 10.1016/j.cobeha.2022.101172
	 Horn, L., Hungerländer, N. A., Windhager, S., Bugnyar, T., and Massen, J. J. M. (2018). Social status and prenatal testosterone exposure assessed via second-to-fourth digit ratio affect 6–9-year-old children's prosocial choices. Sci. Rep. 8:9198. doi: 10.1038/s41598-018-27468-0
	 Horn, L., Karsai, M., and Markova, G. (2024a). An automated, data–driven approach to children's social dynamics in space and time. Child Dev. Perspect. 18, 36–43. doi: 10.1111/cdep.12495
	 Horn, L., Windhager, S., Juricka, N., Bugnyar, T., Massen, J. J., Markova, G., et al. (2024b). Investigating the effects of prenatal testosterone exposure (via 2D:4D) and socio-relational factors on 3–6-year-old preschoolers' prosocial choices. Early Hum. Dev. 195:106055. doi: 10.1016/j.earlhumdev.2024.106055
	 Howes, C. (1983). Patterns of friendship. Child Dev. 54, 1041–1053. doi: 10.2307/1129908
	 Howes, C., Rubin, K. H., Ross, H. S., and French, D. C. (1988). Peer interaction of young children. Monogr. Soc. Res. Child Dev. 53, i–92. doi: 10.2307/1166062
	 Hughes, J. N., and Chen, Q. (2011). Reciprocal effects of student–teacher and student–peer relatedness: effects on academic self efficacy. SI Teach. Classroom Soc. Dyn. 32, 278–287. doi: 10.1016/j.appdev.2010.03.005
	 Keppel, G. (1991). Design and Analysis: A Researcher's Handbook, 3rd Edn. Englewood Cliffs, NJ: Prentice Hall.
	 Knafo-Noam, A., Uzefovsky, F., Israel, S., Davidov, M., and Zahn-Waxler, C. (2015). The prosocial personality and its facets: genetic and environmental architecture of mother-reported behavior of 7-year-old twins. Front. Psychol. 6:112. doi: 10.3389/fpsyg.2015.00112
	 La Freniere, P., and Charlesworth, W. R. (1983). Dominance, attention, and affiliation in a preschool group: a nine-month longitudinal study. Ethol. Sociobiol. 4, 55–67. doi: 10.1016/0162-3095(83)90030-4
	 Ladd, G., and Coleman, C. C. (1997). Children's classroom peer relationships and early school attitudes: concurrent and longitudinal associations. Early Educ. Dev. 8, 51–66. doi: 10.1207/s15566935eed0801_5
	 Ladd, G. W., and Profilet, S. M. (1996). The child behavior scale: a teacher-report measure of young children's aggressive, withdrawn, and prosocial behaviors. Dev. Psychol. 32, 1008–1024. doi: 10.1037/0012-1649.32.6.1008
	 Lenz, S., and Paulus, M. (2021). Friendship is more than strategic reciprocity: preschoolers' selective sharing with friends cannot be reduced to strategic concerns. J. Exp. Child Psychol. 206:105101. doi: 10.1016/j.jecp.2021.105101
	 Liberman, Z., and Shaw, A. (2017). Children use partial resource sharing as a cue to friendship. J. Exp. Child Psychol. 159, 96–109. doi: 10.1016/j.jecp.2017.02.002
	 Martin, A., and Olson, K. R. (2015). Beyond good and evil: what motivations underlie children's prosocial behavior? Perspect. Psychol. Sci. 10, 159–175. doi: 10.1177/1745691615568998
	 Martin, C. L., Kornienko, O., Schaefer, D. R., Hanish, L. D., Fabes, R. A., Goble, P., et al. (2013). The role of sex of peers and gender-typed activities in young children's peer affiliative networks: a longitudinal analysis of selection and influence. Child Dev. 84, 921–937. doi: 10.1111/cdev.12032
	 Mason, B., Gunersel, A., and Ney, E. (2014). Cultural and ethnic bias in teacher ratings of behavior: A criterion-focused review. Psychol. Sch. 51, 1017–1030. doi: 10.1002/pits.21800
	 McDonald, K. L., and Asher, S. R. (2018). “Peer acceptance, peer rejection, and popularity: Social-cognitive and behavioral perspectives,” in Handbook of Peer Interactions, Relationships, and Groups, 2nd Edn., eds. W. M. Bukowski, B. Laursen, and K. H. Rubin (New York, NY: The Guilford Press), 429–446.
	 Messer, E. J. E., Burgess, V., Sinclair, M., Grant, S., Spencer, D., McGuigan, N., et al. (2017). Young children display an increase in prosocial donating in response to an upwards shift in generosity by a same-aged peer. Sci. Rep. 7:2633. doi: 10.1038/s41598-017-02858-y
	 Michael, J., and Székely, M. (2019). Goal slippage: a mechanism for spontaneous instrumental helping in infancy? Topoi 38, 173–183. doi: 10.1007/s11245-017-9485-5
	 Newcomb, A. F., and Bukowski, W. M. (1983). Social impact and social preference as determinants of children's peer group status. Dev. Psychol. 19, 856–867. doi: 10.1037/0012-1649.19.6.856
	 Olsson, M., and Martiny, S. E. (2018). Does exposure to counterstereotypical role models influence girls' and women's gender stereotypes and career choices? A review of social psychological research. Front. Psychol. 9:2264. doi: 10.3389/fpsyg.2018.02264
	 Pas, E. T., and Bradshaw, C. P. (2014). What affects teacher ratings of student behaviors? The potential influence of teachers' perceptions of the school environment and experiences. Prev. Sci. 15, 940–950. doi: 10.1007/s11121-013-0432-4
	 Paulus, M. (2014). The emergence of prosocial behavior: why do infants and toddlers help, comfort, and share? Child Dev. Perspect. 8, 77–81. doi: 10.1111/cdep.12066
	 Paulus, M. (2018). The multidimensional nature of early prosocial behavior: a motivational perspective. Curr. Opin. Psychol. 20, 111–116. doi: 10.1016/j.copsyc.2017.09.003
	 Paulus, M., and Moore, C. (2014). The development of recipient-dependent sharing behavior and sharing expectations in preschool children. Dev. Psychol. 50, 914–921. doi: 10.1037/a0034169
	 Peceguina, M. I. D., Silva, I. S. G. D., Correia, N. E. F. G., Fialho, A. M. B., and Aguiar, C. D. R. D. M. (2020). Teacher and peer reports on preschoolers sociometric popularity. Early Educ. Dev. 31, 475–490. doi: 10.1080/10409289.2019.1679068
	 Pellegrini, A. D. (2008). The roles of aggressive and affiliative behaviors in resource control: a behavioral ecological perspective. Dev. Rev. 28, 461–487. doi: 10.1016/j.dr.2008.03.001
	 Pellegrini, A. D., Roseth, C. J., Mliner, S., Bohn, C. M., Van Ryzin, M., Vance, N., et al. (2007). Social dominance in preschool classrooms. J. Comp. Psychol. 121, 54–64. doi: 10.1037/0735-7036.121.1.54
	 Pellegrini, A. D., Van Ryzin, M. J., Roseth, C., Bohn–Gettler, C., Dupuis, D., Hickey, M., et al. (2011). Behavioral and social cognitive processes in preschool children's social dominance. Aggress. Behav. 37, 248–257. doi: 10.1002/ab.20385
	 Priewasser, B., Roessler, J., and Perner, J. (2013). Competition as rational action: why young children cannot appreciate competitive games. J. Exp. Child Psychol. 116, 545–559. doi: 10.1016/j.jecp.2012.10.008
	 R Core Team (2022). R: A Language and Environment for Statistical Computing. Ienna: R Foundation for Statistical Computing.
	 Rauf, A., and Bakar, K. (2019). Effects of play on the social development of preschool children. Creat. Educ. 10, 2640–2648. doi: 10.4236/ce.2019.1012191
	 Read, C., and Szokolszky, A. (2018). An emerging developmental ecological psychology: future directions and potentials. Ecol. Psychol. 30, 174–194. doi: 10.1080/10407413.2018.1439141
	 Rodrigues, J., Ulrich, N., Mussel, P., Carlo, G., and Hewig, J. (2017). Measuring prosocial tendencies in germany: sources of validity and reliablity of the revised prosocial tendency measure. Front. Psychol. 8:2119. doi: 10.3389/fpsyg.2017.02119
	 Roseth, C., Pellegrini, A., Dupuis, D., Bohn-Gettler, C., Hickey, M., Hilk, C., et al. (2010). Preschoolers' bistrategic resource control, reconciliation, and peer regard. Soc. Dev. 20, 185–211. doi: 10.1111/j.1467-9507.2010.00579.x
	 Rosnow, R. L., and Rosenthal, R. (2003). Effect sizes for experimenting psychologists. Canad. J. Exp. Psychol. 57, 221–237. doi: 10.1037/h0087427
	 Santos, A. J., and Vaughn, B. E. (2018). “Socioethological/developmental principles and perspectives on peer interactions, relationships, and groups from early childhood through adolescence,” in Handbook of Peer Interactions, Relationships, and Groups, 2nd Edn., eds. W. M. Bukowski, B. Laursen, and K. H. Rubin (New York, NY: The Guilford Press), 23–44.
	 Schmidt, M. F., Hardecker, S., and Tomasello, M. (2016). Preschoolers understand the normativity of cooperatively structured competition. J. Exp. Child Psychol. 143, 34–47. doi: 10.1016/j.jecp.2015.10.014
	 Schmidt, M. F. H., and Sommerville, J. A. (2011). Fairness expectations and altruistic sharing in 15-month-old human infants. PLoS ONE 6:e23223. doi: 10.1371/journal.pone.0023223
	 Sebanc, A. M., Pierce, S. L., Cheatham, C. L., and Gunnar, M. R. (2003). Gendered social worlds in preschool: dominance, peer acceptance and assertive social skills in boys' and girls' peer groups. Soc. Dev. 12, 91–106. doi: 10.1111/1467-9507.00223
	 Shin, N., Kim, M., Goetz, S., and Vaughn, B. E. (2014). Dyadic analyses of preschool-aged children's friendships: convergence and differences between friendship classifications from peer sociometric data and teacher's reports. Soc. Dev. 23, 178–195. doi: 10.1111/sode.12043
	 Silk, J. B., and House, B. R. (2011). Evolutionary foundations of human prosocial sentiments. Proc. Nat. Acad. Sci. 108(supplement_2), 10910–10917. doi: 10.1073/pnas.1100305108
	 Simons, D., Shoda, Y., and Lindsay, D. (2017). Constraints on generality (COG): a proposed addition to all empirical papers. Perspect. Psychol. Sci. 12:174569161770863. doi: 10.1177/1745691617708630
	 Spinrad, T. L., and Eisenberg, N. (2023). “Developmental theories of prosociality,” in The Cambridge Handbook of Prosociality, 1st Edn., eds. T. Malti, and M. Davidov (Cambridge: Cambridge University Press), 17–36. doi: 10.1017/9781108876681.003
	 Stavans, M., and Diesendruck, G. (2021). Children hold leaders primarily responsible, not entitled. Child Dev. 92, 308–323. doi: 10.1111/cdev.13420
	 Vaughn, B. E., and Waters, E. (1981). Attention structure, sociometric status, and dominance: interrelations, behavioral correlates, and relationships to social competence. Dev. Psychol. 17, 275–288. doi: 10.1037/0012-1649.17.3.275
	 Walden, T., Lemerise, E., and Smith, M. C. (1999). Friendship and popularity in preschool classrooms. Early Educ. Dev. 10, 351–371. doi: 10.1207/s15566935eed1003_7
	 Warneken, F., and Tomasello, M. (2007). Helping and cooperation at 14 months of age. Infancy 11, 271–294. doi: 10.1111/j.1532-7078.2007.tb00227.x
	 Warneken, F., and Tomasello, M. (2013). The emergence of contingent reciprocity in young children. J. Exp. Child Psychol. 116, 338–350. doi: 10.1016/j.jecp.2013.06.002
	Copyright
 © 2025 Katerkamp and Horn. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.









 


	
	
HYPOTHESIS AND THEORY
published: 01 July 2025
doi: 10.3389/fpsyg.2025.1569356








[image: image2]

Developmental Ecological Psychology meets organicist biology: the example of the ecological self

Catherine Read1,2* and Agnes Szokolszky3


1Rutgers University, New Brunswick, NJ, United States

2Ithaca College, Ithaca, NY, United States

3Institute of Psychology, Szeged University, Szeged, Hungary

Edited by
 Nancy Rader, Ithaca College, United States

Reviewed by
 Matthew Fulkerson, University of California, San Diego, United States
 Robert Lickliter, Florida International University, United States

*Correspondence
 Catherine Read, ceread@sebs.rutgers.edu 

Received 31 January 2025
 Accepted 29 April 2025
 Published 01 July 2025

Citation
 Read C and Szokolszky A (2025) Developmental Ecological Psychology meets organicist biology: the example of the ecological self. Front. Psychol. 16:1569356. doi: 10.3389/fpsyg.2025.1569356
 

In this paper we outline an ecological-organicist theoretical framework to understand human development. The ecological approach to development (Developmental Ecological Psychology, DEP) places the organism at the center and has a mutualist theoretical framework with an epistemic foundation in direct perception. While research in this tradition has paid much attention to specific developmental questions at a young age (such as perceptual learning, affordances, and action coordination), less effort has gone into the discussion of theoretical issues of overall development at the level of organism-environment mutuality. Meanwhile in biology, a new emphasis on the organism as an explanatory concept and level of analysis has been asserted (e.g., Nicholson, 2014). In this paper, we are seeking possible fruitful ideas at the intersection of the ecological approach and the renewed organicist thinking in biology. We suggest that organicist ideas are relevant for an ecological theory of development and the epistemic foundation of direct perception is important for a consistently mutualist organicism. We examine Waddington’s epigenetic landscape model and Gottlieb’s probabilistic epigenesis from an ecological-organicist point of view and suggest, in contrast, a consistently ecological-organicist approach to self, i.e., the ecological self, based on J.J. Gibson’s idea of co-perceiving self and surround.
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1 Introduction: Developmental Ecological Psychology meets organicist biology

James Gibson’s ecological approach to perception (1966, 1979) is radical in centering the animal (and human) organism as the one who perceives/acts, and in describing the organism and its surround as existing mutually, making direct perception of the relevant aspects of its surround possible. We take the centering of the animal and human organism as our starting point to elaborate developmental processes of perceiving/acting/knowing. Further, we draw on recent work in developmental biology and the philosophy of biology that also centers the organism, to lay the Developmental Ecological Psychology foundation for a discussion of the development of the ecological self (see Gibson, 1979; Grene, 1993). Reciprocally, we also point out that direct perception is a resource for developmental biologists who endeavor to elucidate the actual contact of the organism with its surroundings (Read and Szokolszky, 2024; Costall, 2001).

In this paper, we continue conceptualizing the ecological approach to development, which Eleanor J. Gibson and her followers substantially developed (see, e.g., Gibson and Pick, 2000). We suggested that Developmental Ecological Psychology (DEP) is an emerging discipline itself, and as such, it must enlarge its agenda and address broader problems of development (Szokolszky and Read, 2018). We also raised the question of how Ecological Psychology can become more developmental and how DEP can become more ecological. We observed that research in DEP has focused on the differentiation of perceptual systems as a basic process, but the relation of perceptual systems to whole organisms existing in mutuality with their surroundings is yet to be elaborated (Read and Szokolszky, 2018c, 2024).1

In his ecological epistemology, J.J. Gibson placed the organism at the center of research by suggesting that direct perception of what the surrounding layout (including other organisms) affords, i.e., perceiving/acting, is the foundation of all psychological functioning. In Ecological Psychology the organism is an active agent who is in direct epistemic contact with its environment (Gibson, 1979). Direct perception is essential for a consistent organicist theory because it is the key to a non-dualist relationship between “the knower and the known” (using Dewey’s and Bentley’s expression, 1949). Theories of indirect perception assume that perception is based on meaningless sensations, enriched by cognitive operations. The age-old idea implies animal-environment dualism—the logical separability of animal and environment and an “animal-neutral environment.” Once these assumptions are taken, mechanisms need to be assumed that bridge the presumed gap between the animal and the meaningless, animal-neutral environment (Turvey and Shaw, 1979). Ecological psychology, however, postulates the evolutionary and logical necessity of non-dualism and the ontological and epistemological interdependence of the animal and its environment. The animal evolved to search and find aspects of the environment that are directly meaningful for their interests and survival. Perceptual systems evolved in an environmental niche where the animal and the environment have been constantly and mutually tailored to each other (Gibson, 1966, Michaels and Carello, 1981). On this line of thought organicist theory must rest on the assumption of direct perception in order consistently to embrace organism-environment mutuality and avoid the consequences of dualism.

Early developmental work in perception from an ecological point of view focused on learning—specifically, differentiation and integration—of perceptual features and the conditions that facilitate or interfere with this learning in human infants (see Gibson and Pick, 2000, for a review of the literature). Research on social interaction has focused on rhythms and changes in rhythms in the interactions, again, with a focus on learning (Adolph et al., 2010). Movement research with infants used a dynamic systems analysis focused on behavior broadly defined as changes in the “motor system” that allowed different interactions with the environment (e.g., Thelen and Smith, 1994) or defined as adaptive coupling to the environment, including other people (Rączaszek-Leonardi et al., 2022). These fruitful and systematic research programs have greatly added to the field of DEP and developmental psychology at large and continue to do so. But key questions are: what characterizes and distinguishes the life course of organisms, especially human organisms, from other kinds of organisms and nonliving systems? What are the consequences if the organism is taken as the primary starting point in developmental and perceptual research and theory (rather than ‘behavior’ or ‘systems’)?

Two innovations, one in psychology and one in biology are now beginning to affect the field of developmental psychology. The first is James Gibson’s effort to describe and study direct perception (as opposed to the functioning of the senses) at the level of the organism as an agent (cf. Read and Szokolszky, 2020; Heft, 2020). The second is the new emphasis on the organism as an explanatory concept and level of analysis in biology (e.g., Nicholson, 2014). It has been argued that the most important tradition within early twentieth-century philosophy of biology was the organicist movement which has clear connections to present-day issues related to the nature of living systems (Nicholson and Gawne, 2015). In the present paper, we are putting forth an ecological-organicist approach to development, seeking to find possible fruitful ideas at the intersection of the ecological approach and organicist thinking in biology. We argue first, that organicism can be a resource for ecological developmental theory, and, second, that the epistemic act of direct perception is essential for a consistent organicist theory.

In what follows, we examine the concept of development in two influential theoretical approaches: C. H. Waddington’s “epigenetic landscape” model (Waddington, 1942, 1957), and Gilbert Gottlieb’s probabilistic epigenesis (Gottlieb, 2007). These theoretical models present systems approaches that are effective in going beyond earlier mechanistic concepts of development, but they do not make the organism primary and they lack an epistemic foundation based on the mutuality of animal organism and surround. We discuss renewed organicism in developmental biology and delineate some consequences for theories of development if perception is seen as direct resonance to the structure of the surroundings, as opposed to the functioning of the senses. We also explore the consequences of taking the organism as the organizing concept. In the final section examine how these ideas can be applied to a specific phenomenon, the development of the ‘ecological self’.



2 Concepts of development in biology and psychology

Concepts of development in biology and psychology traditionally differ in focus. In biology development primarily refers to the development of the embryo to full differentiation of tissues and organs, whereas in psychology and comparative psychology, development generally means changes or transformations taking place for some time after birth or hatching (although pre-birth experience is also studied in relation to later development). These two strains of developmental thinking influenced each other. In 1966, while Schneirla (1966) was arguing that development is key to understanding animal behavior and evolution, Gibson was working on the relation of animal organisms to their surroundings through direct perception (Gibson, 1966). Although mainstream comparative and developmental psychology retained the assumptions that perception was just the functioning of sensory organs (with added neural ‘processing’), Gibson worked out a radically different approach to perception based on the mutuality of organism and surround (Gibson, 1979; see also Costall, 2001, Read and Szokolszky, 2024). These two research threads both engendered early developmental research in comparative psychology and human development. Research from the ecological approach to perception concentrated on the earliest beginnings of human and animal life, not to test what was instinctive (cf. Schneirla, 1966, p. 288), but to show early and early developing perceptual activities (e.g., Gibson and Pick, 2000).

At the same time that Comparative Psychology and Developmental Psychology were becoming recognized fields of study, biologists were working on an approach to living organisms that was neither mechanistic nor vitalistic, thus constituting the early examples in modern science of organicist thinking.


2.1 C. H. Waddington’s “epigenetic landscape”

During the 1930s–40s, Conrad H. Waddington, along with other scientists and philosophers gathered in the Theoretical Biology Club and interested in embryology, were trying to chart a “Third Way” departing both from mechanists and vitalists.2 Representing a new kind of organicism, they aimed to develop an understanding of the organism as defined by process and organic wholeness, as an alternative to mechanistic explanations. From Gestalt psychology, the group accepted the guiding idea that the whole is different from the parts and that the parts determine the whole as much as the whole determines the parts. They added that process is more important than individual particles, and also adopted principles from emerging systems theory and claimed independent laws for biology without leaving scientific ground. At that time the promise of an emerging molecular biology was seen as a way to bridge the gap between biology and physics by offering biochemical explanations for self-regulatory developmental processes in the organism (Dresow, 2017; Chichester, 2023).3

The new view of biology required new images and C. H. Waddington famously used the landscape image to guide thinking about embryogenesis, naming the process ‘canalization’ (see Figure 1). He introduced the term ‘epigenetics’ into biology in 1942 (Waddington, 1942) and saw the organism as developing in an “epigenetic landscape,” a visual model of forces that channeled cell differentiation at certain points in embryogenesis (e.g., Waddington, 1942, 1957).
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FIGURE 1
 Waddington’s landscape model of development.


This visual model implied the familiar experience of water flowing due to gravitation and that the differentiated contour of the landscape shapes the “flow” of development from fertilized ovum to mature form. It was meant to define a whole set of complex developmental processes between ‘genotype’ and ‘phenotype’. The ‘genotype’ underlay and formed the surface, and the cell/organism could only adapt to the environment, i.e., roll downhill. In this model, Waddington coordinated several ideas, namely “that the embryo’s parts (i) are in dynamic disequilibrium (like water running downstream) with a progressive loss of potential, (ii) follow a developmental track which, as a whole, is more or less stable…, and (iii) generally decrease their sensitivity to disturbances, from periods of high sensitivity where regulation is possible (‘a valley with gently sloping sides’) to periods of strong canalization (‘the valley as having vertical sides’)” (Fusco et al., 2014, p.118). These ideas are very similar to those proposed for the development of animal behavior, not just form, by early animal behavior biologists and comparative psychologists (e.g., Schneirla, 1956). The ideas, if not the visual representation, of an organism drawn down on a “landscape” of forces transferred into traditional developmental psychology at about the same time (see Cairns and Cairns, 2007).

The landscape image is still used in biology as well as in psychology, although it is very limited in the capacity to portray the interaction of organism and surround. In biology, the landscape image is most often used for studies of cell differentiation, but cell differentiation cannot be assumed to cover the full range of dynamics of other developmental processes “like cell proliferation, movement and death, production and consumption of extracellular material, morphogenesis, pattern formation, and growth” (Fusco et al., 2014, p. 126). And, of course, any behavioral study of development must include, beyond growth, the processes of perceiving, learning, and experience (cf. Szokolszky et al., 2019).

In short, the landscape image is too mechanical to underpin the development of organisms that perceive and act. In Waddington’s model, a ball passively rolls downhill due to gravity—that is, ideas from mechanics took over from ideas of living organisms (Read and Szokolszky, 2018c). Even the geophysical processes of how the landscape was formed (e.g., forces such as cooling/heating, evaporating/condensing) were left out of the picture. The canalization model is a relatively direct ancestor of dynamic systems models, which are based on state changes in thermodynamic physics and are currently used in developmental psychology (Thelen and Smith, 1994; Smith, 2006; Muchisky et al., 1996) and in the Ecological Psychology of adult action (e.g., Zaal and Bootsma, 2000). (See Baedke, 2013, for an analysis of the current use of canalization ideas in various scientific fields see Deichmann, 2016).



2.2 Gottlieb’s probabilistic epigenesis

An influential use of the idea of epigenesis was developed by Gilbert Gottlieb and associates beginning in the 1970’s. Gottlieb is recognized as a central figure in introducing developmental thinking in psychology by exposing the sterility of the nature–nurture debate and the adoption of a biological framework that conceives of living entities as self-organizing systems. The themes central to his conception of epigenesis included the notions of differentiation and functional integration, bidirectionality between structure and function, and the fact that new information for development is generated by the process of development itself (Gariépy, 2007). Gottlieb also presented his theory visually, and like Waddington’s, his depiction also became influential. The model depicts four parallel lines labeled from the bottom “Genetic Activity”, “Neural Activity”, “Behavior”, and “Environment (Physical, Social, Cultural),” with the label “Individual Development” which progresses from left to right (in time). Between each pair of lines are arrows indicating interactions between each pair of levels.

This stratified, linear model divides organisms into levels, that is, genetic, neural, and behavioral, and then adds the level of the ‘environment’ (everything outside the organism that it is in contact with). The model allows for bidirectional effects between contiguous levels and, in addition, makes the interactions probabilistic. A recent explication places these ideas in relation to systems approaches in biology and psychology (Gottlieb et al., 2006). The probabilistic epigenesis model of development, and its system extension, has been very effective in countering the old, but also ongoing (Armstrong-Carter et al., 2021), emphasis on the causal role of ‘genes’ in ontogeny. Working from Schneirla’s emphasis on maturation and experience, as opposed to ‘nature’ or ‘nurture’ (Schneirla, 1966, p. 288), the epigenesis model significantly extended research and thinking on the relationship between ‘genes’ and ‘environment’. Specifically, the approach emphasizes the coaction of genes and environment, rather than positing interaction. The idea of the coaction of genes and environment implicates the interconnectedness of gene–environment relations in individual development. Specifically, all developmental outcomes are the result of genes operating in a particular developmental context, and outcomes are likely to change when the context changes (Gottlieb, 2007, p. 6).

For our present purposes, it is important to highlight several aspects of this model. First, this model is linear in time and in ‘layers’, even though effects can be either upward or downward between contiguous layers. We ask: Where is the organism in this model? The boundary between ‘behavior’ and ‘environment’ is no different than the one between ‘behavior’ and the ‘neural system’. This results in some odd phrases such as “genotypes can be reared in different environments.” Clearly, genotypes are not reared, and the author did add in parentheses “actually organisms” (Gottlieb, 2007, p. 7), acknowledging implicitly that the organism is the subject of a theory of development. In fact, the organism is left out of the model.

We discussed Waddington’s and Gottlieb’s models to make the point that while these influential models represented important steps toward a “more organicist” understanding of development compared to traditional views, they remained limited in their conception of a developing organism embedded in its environment in a mutualist way. Importantly, they also retained the idea of indirect perception, that is the old idea that contact with the world consists of the functioning of sensory organs (cf., Read and Szokolszky, 2020). Thus, leaving developmental processes without firm ontological and epistemological foundations. Next, we argue that recent efforts toward organicism, when combined with ecological direct perception, show promise for a profoundly mutualist conception of development. We delineate the idea that the organism is a primary unity existing in constant reorganization throughout its life cycle, which necessarily includes development. Our main claim is that the animal and human organism is always an ecological self in the sense that it is a self-perceiving, transforming and developing agent, the originator of its movements and actions.



2.3 Centering the organism: a proposal for an ecological organicist approach to development

The twenty-first century has seen a resurgence in the biology of organicism which was originally conceived to counter mechanistic reductionism in explaining living systems while remaining materialist in its theoretical explanations (cf. Gilbert and Sarkar, 2000; Gilbert and Bard, 2014; Nicholson, 2014; Nicholson and Gawne, 2015). The idea that living systems contain different levels of functioning that affect the system both from the bottom up and from the top down is key to the organicist approach, along with a non-reductionist ontology and explanations. As explained by Gilbert and Sarkar (2000, p. 2), reductionist ontology would see a tissue as an organized collection of cells and cells as an organized collection of organelles (and so on), organicist ontology, along with bottom-up considerations would also include the functioning of the tissue within the organism, the functioning of the organism within the environment (and other parameters as well). “The structure and function of a hepatocyte depend not only on the properties of organelles comprising it but also on the properties of the organ in which it resides…. The properties of any level depend both on the properties of the parts “beneath” them and the properties of the whole into which they are assembled.” (Gilbert and Sarkar, 2000, p. 2). In addition, forms or structures are emergent, that is, properties are emergent if their presence cannot be explained based on the constituent parts. And every “level of organization has its own regularities and principles, not reducible to those appropriate to lower levels of organization, nor applicable to higher levels” (Gilbert and Sarkar, 2000, p. 3).

What are some of the consequences of the organicist approach to theories of biological development? In the case of organisms with differentiated gametes, the fertilized egg inherits DNA, it does not inherit ‘genes’. Genes and gene products are constructed anew in each cell of the developing embryo. The gene is a higher-order structure than the DNA, and gene construction is affected by an even higher-order structure, the cell (Gilbert and Bard, 2014, p. 130). Thus, “the relationships between cell surfaces generate morphogenetic fields, tissues, and organs. The body builds itself as it develops, each whole becoming part of something larger that it generates, and each whole defining the context of its parts. Development is a creative choreography of molecules, cells, tissues, organisms, and ecosystems” (Gilbert and Bard, 2014, p. 141) and each organism is a new ‘developmental performance’ (ibid.). The emphasis on wholes at different levels of existence is organicist, but note that the organism, on this account, is not a privileged level—it is equivalent to the levels ‘below’ and ‘above’ it.

What if the organism is taken as the starting point for developmental biology and developmental psychology?4 Nicholson (2014) points out that questions regarding the nature of organisms, such as how they maintain their organization and coordinate their functions in a way distinct from inanimate systems, have been absent from biology and the philosophy of biology since the mid-twentieth century. But if the organism can once again be a focus of biology, there are certain consequences for theory and research. We note these consequences here as we will build on them when we discuss the psychology of developing organisms.

Organicism in developmental biology is a potential resource in thinking about developing organisms. Organicism in general is an approach in biology that takes the organism as a level of analysis, as opposed to investigating only the molecular or species levels (cf., Nicholson, 2014; Walsh, 2015). But what is an organism? And what are the consequences of not only recognizing organisms as a level of biological existence but of taking organisms as the primary level? At what level does autonomy and/or agency come into biology (cf., Moss, 2024; Rosslenbroich, 2014, 2023; Read and Szokolszky, 2024)? We will use the definition of organism that was presented by Webster and Goodwin (1996) in an early line of argument centering on the organism in biology:

 “A machine, said Kant, is a functional unity in which the parts exist for one another in the performance of a particular activity. An organism, on the other hand, is both a functional and a structural unity in which the parts exist for and by means of one another. The distinguishable parts of an organism (leaves, flowers, limbs, eyes, etc.) do not preexist before being assembled into a functional whole, as do the parts of a machine. Rather they emerge from the interaction of spontaneously generated differences that give rise to parts within a primary unity. This unity persists throughout the generative process and into the form that we recognize as a mature organism of a particular species. In fact, it extends beyond the mature form into the next generation via the gametes, parts of the organism with the capacity to produce new wholes, since the organism of which we speak as the fundamental entity in biology is a life cycle.” (Webster and Goodwin, 1996, p. 193, emphasis in the original).



Two aspects of this definition are important for our argument about organisms in biology and developmental psychology. First, the idea that the organism is a ‘primary unity’ and the second that the organism is a ‘life cycle’, which necessarily includes development. If the organism is seen as the cause, or at least, the means of its own unity, and if that unity is a life cycle (that includes ‘birth’ and ‘death’), then what is unique to that type of unity? Organisms have life cycles and metabolisms: these qualities apply to all organisms, including plants and protists. But when we come to qualities such as ‘activities’ and ‘choices’ (Nicholson, 2014, p. 350), we as ecological psychologists, claim that these qualities apply only to animals and humans (Read and Szokolszky, 2024). J. J. Gibson began with the animal as the one that perceives/acts, implicitly including human beings. In his work on visual kinesthesis (1979), he included animals with humans in the phenomenon of co-perceiving self (body) and surround and even claimed that this meant that the animal was self-conscious. We would amend that statement to say that the animal is ‘self-aware’, at least of self as a body.

A further consequence of centering the organism in biological thinking is that evolution is seen not as a function of genes (transmission, selection, variation in the population), but, instead, inheritance, development, and adaptation are unified by the capacities of organisms, such as their plasticity and robustness, and, we would add for animals, their capacities for autonomy (cf. Rosslenbroich, 2014, 2023). Organisms, therefore, are the primary agents of evolutionary change (Nicholson, 2014, p. 349). And, further, evolution depends on development, and development depends on the functioning organism in its surroundings. We note here that such qualities as plasticity, robustness, and autonomy depend on a non-dualistic direct contact with the surroundings by the organism, that is, direct perception.

If organisms are active, through their metabolisms, their activities, and their choices, then they do not passively adapt to pre-existing ‘environments’ as is assumed in the Modern Synthesis view of evolution (Nicholson, 2014, p. 350). Certainly, all living organisms embody processes of respiration, metabolism, and reproduction. But the living body also dies, that is, it decomposes. This directly observable quality of living organisms distinguishes them from non-living systems (cf., Plessner, 2019). Mechanical systems dissipate, they do not decompose. Volkswagens disintegrate, they do not develop into old age. Not all organisms, however, have activities or make choices; these latter qualities belong exclusively to animals and humans (e.g., Read and Szokolszky, 2024).


2.3.1 An ecological-organicist view of development

Before one can describe/explain how development takes place, one must characterize what it is that develops. Various current theories of development give very different accounts of the ‘what’, of what develops. Organismic relational theory focuses on the development of action (e.g., Raeff, 2016) over the lifespan. Dynamic systems approaches to development center the movements or actions that are best described with dynamic systems mathematics, that is, in terms of how different variables of movement form a changing but coherent system (e.g., Thelen and Smith, 1994) at any point in development. Development here is defined as time-dependent changes in behavior (Muchisky et al., 1996). Epigenetic developmental theory draws on Neo-Darwinian evolutionary theory, focuses on comparative development, and on species-specific behaviors that develop at certain times in the animal’s life, and through proposed coaction of genetic and environmental factors (e.g., Gottlieb, 2007). Developmental work in line with Ecological Psychology has focused on behaviors that indicate perception in early infancy concerning objects or other people (Gibson and Pick, 2000), and posited that the main processes of development are differentiation and integration of perception. In this case, what develops are the perceptual systems of an exploratory organism.

At this point, we emphasize the intersection of organism-centered biology with J.J. Gibson’s ecological approach to perception. Gibson centered the animal organism as the organism capable of perceiving and acting. His ecological approach entailed a critical distinction between the functioning of the sensory organs and actual perception. This distinction is made by no one else in biology or psychology, but it is critical to understanding the relation of the animal organism as mutual with its surroundings (e.g., Costall, 2001).

We propose to build on the idea of perceptual differentiation/integration, by describing the development of animal and human organisms that are always active agents existing in mutuality with their surroundings because of their abilities to perceive directly the layout of surfaces surrounding them as they act. In other words, we claim that perceiving is always agentive because the acts of animals are agentive, and perceiving is always an act (cf. Read and Szokolszky, 2024). Specifically, we propose that the living animal organism in mutuality with its surroundings is the starting point of development (as opposed to DNA, genes, or cellular functions; or organisms that have to adapt to pre-existing environments) and that as active agents animals are always perceptible to themselves, distinct from their surroundings (Gibson, 1979; Read and Szokolszky, 2020; Read, 2024).

For human beings, and some types of animals, life takes place in a social context—individuals exist in relation to other individuals (conspecifics and allospecifics). Self-initiated agentive action, then, can be toward or with, or against other agents. And to the extent that humans or animals have modified their inanimate surroundings, individuals live with the effects, extended in time, of agents’ previous actions. They exist in a socio-cultural surround.

Given that the starting point for an ecological approach to vision was the animal organism in mutuality with its surroundings (Gibson, 1979), the question of what develops is answered: it is the organism that develops, always in mutual relation to its surround.5 The organism moves, acts, learns, and develops, all in the context of directly perceiving and acting in the surrounding layout, which includes other agents and traces left by other agents. The fact of mutuality does not change throughout the lifetime, and the surroundings do not develop, although they change, either by nature or by human construction. The organism is always an ecological self in the sense that it is an agent, the originator of its movements and actions. It is a constant but also transforming, and developing. (We define agency broadly here, in contrast to definitions that depend on invoking knowledge (e.g., Keijzer, 2021; cf. Read and Szokolszky, 2024).

What are the consequences for developmental theory of taking the organism-in-mutuality as the starting point? If we limit ourselves to animal organisms because we are interested in those that can perceive/act, in other words, to those that have an ecological self, then we focus on the development of that self.6 And that development involves reorganizations in what is the unity of the organism and the unity of the organism’s experience over time. That is, if development originates with the organism, then it is broader than processes such as learning and experience, and it subsumes them. Below we present ways of visually representing development that are consistent with direct perceiving/acting, that is, the mutuality of animal and human organisms with their surround.



2.3.2 Visual representations of an ecological—organicist view of development

Figure 2 presents the relation of perceiving and acting using a Mobius strip image to emphasize that perceiving is always acting, and acting always changes perceiving—what is perceived and how it is perceived. This image pertains to the ongoing activities of an exploratory perceiving organism, but it does not indicate what development of the organism would look like.

[image: Illustration of an infinity loop with alternating blue and red sections, labeled with the words perceiving and acting in sequence to represent a continuous cycle of perception and action.]

FIGURE 2
 An ecological diagram of perceiving/acting.


Figure 3 indicates a ‘punctuated’ development model in which qualitatively different organizations of the organism arise from the previous organization in steps or stages.

[image: Diagram featuring a downward-sloping blue arrow, with four sets of progressively larger funnel shapes stacked vertically to the right, labeled as Level 1 through Level 4, indicating hierarchical or organizational growth.]

FIGURE 3
 An organicist-ecological diagram of development.


This diagram does not indicate a full life course, rather it shows how development proceeds in its duration over several stages of reorganization. This is a punctuated view of development and focuses on emergent transformation. If we apply these ideas to human beings, for the moment considering only human development, the description could apply from the single fertilized cell to the multicellular organism, to the emergence of tissues and organs, and so forth, until birth. At that point, the infant emerges from a watery world into a world of air, solid surfaces, and weight. The infant continues to see, hear, and act after birth, but now the surroundings are radically transformed, and the infant’s perceiving and other activities are transformed in their continuing mutuality with the physical and social surround. For example, the social surround now becomes visual as well as auditory, and it becomes tactual—the infant can see touch, and feel the people around her. Perhaps the next to emerge is perceiving in a focused and controlled way, as many studies of infant perceptual activity have shown (e.g., Bahrick et al., 2002). The challenge to the developmental psychologist is to discern transformations or reorganizations of the organism at the behavioral/activity level, as well as at the biological level. We note that this model does go beyond the typical biological or comparative model (see above on Waddington and Gottlieb) which includes a ‘line’ between the ‘organism’ and the (abstract) ‘environment’ that is not directly bridged in the accompanying theory and explanation.

In a further step, if we make the model three-dimensional as in Figure 4. We then present the full life course as a spiral extended in duration with the ‘saddle’ geometric formation of two simultaneous and complementary movements. The image below illustrates a rotated level plane that results in curves that simultaneously, that is in one form, curve upward/outward, and downward/inward resulting in a form such as that of the saddle for holding a rider on a horse’s back. This image can aid in thinking about the outer and inner aspects of the organism-in-surround. Animals, inasmuch as they can initiate action, have an inner aspect. In human beings, this inner aspect becomes highly developed by adulthood. But animals and humans always live in and with their surroundings, which are the outer aspect.

[image: Wooden kinetic sculpture featuring stacked, angled slats forming two interconnected, circular shapes with a twisting effect, suspended vertically by a central rod, against a plain white background.]

FIGURE 4
 Three-dimensional spiral.


This model goes far beyond the idea of the ‘interaction’ of organism and environment (cf., Gottlieb, 2007; Oyama et al., 2001). The moving spiral model, instead, is consistent with an organism in mutuality with its surround, that is, as always directly perceiving/acting in and on the layout of surfaces, and the other organisms, around it. The model is also developmental. There is a progression in the spiral, an expansion, and then a contraction. The animal or human organism and its possibilities for action, activity, acting, and reacting expand to the mature form, and then begin to lessen toward the end of life in a full life cycle.7 This organicist developmental approach contrasts with traditional theories of development in that it does not focus on the development of specific abilities, behaviors, or capacities, but, rather, on the development of the whole organism in which capacities ‘reside’. The organicist developmental approach requires a different kind of thinking than previous theories. It is a kind of thinking that is consonant with the mutuality of organism and surround through direct perception that James Gibson spent his academic life propounding and refining.

The spiral captures the phenomenon of rhythmic change over time with expansion and contraction. It does not capture the phenomenon of reorganization or transformation. If we combine Figures 3, 4, we have something that combines the spiral form with reorganization: emerging spirals over the course of development (see Figure 5). We will draw on this latter form to discuss the development of the ecological self.

[image: Illustration of four vertically stacked helical structures increasing in height from left to right, labeled Level 1 through Level 4, with a thick horizontal arrow beneath indicating progression or growth.]

FIGURE 5
 Progressive levels of development as spiral functions.






3 Organicist Developmental Ecological Psychology: the example of the ecological self and its development

Gibson (1979) characterized visual kinesthesis, the simultaneous co-perceiving of self (body and other aspects of self) and surround as the basis for self-perception. We take this phenomenon as a core example of the concept of the “ecological self” and agency in direct perceiving/acting, and herein expand this idea in line with organicist thinking on development. Our goal is to show that organicist developmental thinking can support and further develop our understanding of the ecological self. And, in turn, understanding the ecological self will result in a more comprehensive Developmental Ecological Psychology. The self should not be ignored.


3.1 J.J. Gibson’s foundational idea concerning the self: co-perception

In his last book, The Ecological Approach to Visual Perception (1979), J.J. Gibson included a chapter on “The optical information for self-perception.” He explained that his “field of view” concept specifies the environment, as well as the self-embedded in the surroundings, like two sides of the same coin. The field of view is the combined fields of the two eyes from a specific point of observation occupied by the perceiver. This moving point of view specifies both the surround and the perceiving agent—the embodied ego. By specificational information, Gibson meant direct perception, which is representationally unmediated, and directly meaningful. He framed his approach to vision based on the idea that the organism with a visual system resonates to structure in the ambient array that specifies aspects of the surrounding layout of surfaces due to the mutuality of the organism with its surround such that the organism and its surround imply and co-define each other (Michaels and Palatinus, 2014; Read and Szokolszky, 2020, 2024).

Regarding self-perception, Gibson laid out the basic idea of co-perceiving: “The optical information to specify the self, including the head, body, arms, and hands, accompanies the optical information to specify the environment. The two sources of information coexist” (Gibson, 1979, p. 116). “One perceives the environment and co-perceives oneself” (ibid. 126). This seemingly simple observation has profound consequences for a notoriously difficult concept in psychology: the self. Once we assume that the self and the surrounding environment are continuously co-perceived in the flow of direct perception, the idea of the self as a subjective mental state hidden inside evaporates. “The experience of a central self in the head and a peripheral self in the body is not, therefore a mysterious intuition or a philosophical abstraction but has a basis in optical information,” as Gibson put it (ibid. 114). From the inseparability of ego perception and exteroception, it follows that “the “subjective” and the “objective” are not separate realms but only varying poles of attention” (ibid, 116). Thus, attention is the manifestation of agency.

Gibson described examples of the co-perceiving of self and surround; how the human body protrudes into the optic array, referring to body parts, such as the end of the nose and the lower part of the arms with the hands as “subjective objects.” He used this term to emphasize ways in which such visual arrays cross the objective-subjective divide. This is a consequence of the mutuality principle, according to which the organism-and-its-surround is the irreducible unit of analysis. In his 1979 description, the perceived self mostly came up in the context of the moving body. He discussed the continual lawful changes in the optic array depending on the organism’s movement and the phenomenon of perceiving the value or affordances of the objects and surfaces in the layout. However, he meant more than just bodily self-perception: “Ask yourself what it is that you see hiding the surroundings as you look out on the world—not darkness, surely, not air, not nothing, but the ego!” (Gibson, 1979, p. 112, cited by Costall, 2001, p. 481).

Gibson did not go on to explicate how the perceived ego is self-perceived agency. However, he established a new starting point for approaching the self from his ecological theory by showing that it is rooted in direct perception which is always dynamic co-perceiving of self-in-its-surround. Thereby he introduced the concept of the ecological self as an alternative route to the understanding of the self. The self is not based on a collection of self-related representations and cognitive constructions, but on the ever-present co-perceiving that presents a noncognitive foundation for self-awareness. It is a subjective awareness only inasmuch as the subjective and the objective aspects are varying poles of attention.8

E.J. Gibson (1993) on the development of exploratory perception stated: “The unmoving persisting world is continuously revealed in this streaming vista, the moving self and the unmoving world being reciprocal aspects of the same perception” (ibid. 26). She explained the early ontogenesis of the ecological self in infancy, using the processes of differentiation and integration. However, she also seemed to foreground bodily self-perception. In her description, the ambient optic array is structured by the surfaces surrounding an active organism, including the segments of its own body which form a “unique segment of the array” (Gibson, 1993, p. 26) which is the self.

Important new steps were taken by the Gibsons but much has remained unexplicated. First and foremost, the unity of the organism and aspects that go beyond the body per se have not been researched. They both discussed attention and perceiving the value of affordances of the environment, but that leaves questions regarding who is attending and who is valuing.



3.2 Ulric Neisser’s and Marjorie Grene’s expansion of the ecological self

In his widely referenced essay “Five Kinds of Self-Knowledge” Ulric Neisser (1988) drew importantly on Gibson’s ecological approach. He acknowledged that Gibson was the first theorist to insist that the self is “an inevitable counterpart of perceiving the environment” and that this idea is basic to the notion of what he called an “ecological self.” He claimed that “it is the whole person who perceives, acts and is responsible” (p. 3), nonetheless, he went on to argue that self-knowledge is based on distinct forms of information, each essentially establishing a different self. He defined the ecological self as the sense infants develop of their own physical body in relation to other objects in the physical environment and differentiated it from the “interpersonal self.” He claimed that the ecological self and the interpersonal self develop first in infancy and are then followed by the “remembered, private and conceptual selves,” arising later.9

In her essay on “The Primacy of the Ecological Self,” Grene (1993) took up the notion of the ecological self, but found Neisser’s treatment of it inadequate. She rejected the idea that the self directly perceived concerning the immediate physical environment can be equated with the ecological self, and, further, rejected the idea of separate selves. She also started from Gibson’s central thought of co-perception understood as direct perception: “To perceive oneself is, except in very peculiar circumstances, to co-perceive the world” (p. 112). In opposition to Neisser, Grene argued that aspects of the self cannot be separated. There are no different selves, “instead, I have access to myself under different aspects … I am a precipitate, so to speak, of a flow of events that both locate and define me and that, reciprocally, I have helped to shape through my own activity” (Grene, 1993, p. 112).

Grene pointed out that the self is more than seeing parts of one’s own body. She drew on Gibson’s delineation of perceiving as an activity in which the organism is in direct contact with its surroundings, but speaking of the ecological self, she defined it as an organismic unity in mutuality with its surround. Crucially, she emphasized that the self is a unity that exists over time. The ecological self can be studied at moments in time (as is typical in experimental work), but it persists over time. The human self usually persists over decades. It shows both signs of stability and instability, but throughout the lifetime the self can be described as “the pattern of the lived life from birth to death” (Grene, 1993, p. 114). By that, she arguably meant that the self is a continuously present and experienced ‘point of observation’ that distinguishes ‘me’ from the others.

Thus, Grene understood the ecological self as an overarching concept that incorporated its fundamentally social nature. She emphasized that for many animals, and certainly for human beings, the surroundings most often include other conspecifics. The surround of humans typically includes aspects that have been shaped by human beings in the context of their culture. Grene calls this a “culturally specific environment” (Grene, 1993, p. 114). According to Grene (ibid.): “the groups through which a self comes to itself make it the self it is, as it, in turn, helps to constitute the groups.” Self-knowledge is always in a place, both physically and socially. The ecological self, “who one is,” involves basically “where one is,” including shared inanimate and animate (social-cultural) surroundings populated by the conspecifics. That is, the self involves shared inhabitation, a “being-in-the-world” character with the consequence, as Grene points out based on Gibson, that only in a group can a person be highly individualized.

In relating self and self-conception, Grene drew on Gibson who stated that “knowing is an extension of perceiving” (1979/1986, p. 258). Gibson’s ecological theory closes the supposed gap between perception and knowledge. “To perceive the environment and to conceive it are different in degree but not in kind. One is continuous with the other,” he claimed and continued: “All knowing, perceiving as well as the most sophisticated scientific knowledge, in other words, consists in “an awareness of persisting structure” (ibid. 258). Grene posits that the same goes for self-knowledge, and ultimately for what we refer to as “the self.” “The self I recall, the self I know of as actor through time is… the ecological-social self, which from very early in its explorations of its world, has come to include cogitative … episodes …” (1993, p. 115). Grene concluded: “Thus, the self-knowledge that one is American seems to be built of layers of perceptual-conceptual awareness, some, but not all of which, can be made explicit. Just as perceiving and conceiving the environment are different in degree but not in kind, so are perceiving and conceiving oneself. The conceptual, social, and historical aspects of the self are “an extension or amplification of what is in the last analysis an ecological process with a structure that is best understood from an ecological point of view” (ibid., p. 117).

The point is that structure (of the self and the surroundings) has duration, even long duration, and it is perceptible and, thereby, knowable. The self is not something “inner,” or “secret,” but a public aspect of the personality that arises in group life longitudinally. Gibson points out that familiarity is a feeling that accompanies the perception of the persistence of some aspect of the perceiver’s surround, including other people (1979, p. 209). Persistence is perceivable.



3.3 The origins and development of the self, from the ecological-organicist point of view

J.J. Gibson’s foundational idea that perceiving is always co-perceiving, that is of surround and self-in-surround implied that the developmental origins of the self are to be found in the development of perception/action. This line of thought led ecologically oriented researchers empirically to delineate the origins of self-perception and the early events in the surroundings specifying the developing self. Already in the 1980s, ample evidence accumulated pointing out that an implicit sense of self is developing from birth, contrary to long-held views that children only begin to manifest self-knowledge by the second year (see the reviews, e.g., by Butterworth, 1992 and Rochat and Striano, 2000). Evidence from experiments and controlled observations has ever since grown to support the thesis that the origins of self are to be looked for in direct perception and action, as well as social transactions from birth on. The core theme is that the sense of the self emerges as the child directly and concurrently perceives its own body as it is acting and the particulars of the surround acted upon.

Immediately after birth neonates manifest haptic exploration via systematic hand-mouth coordination (Rochat et al., 1988). This exploratory behavior is already present in the womb, during the last trimester of pregnancy (De Vries et al., 1984). Early actions, like leg kicks, arm waves, and head turns produce an array of self-initiated visual-proprioceptive effects. Within hours after birth, neonates are capable of learning to suck in certain ways. Their sense of self-efficacy was demonstrated by experimental research. For example, as they discover that they can get a mobile strung overhead move by spontaneous kicking, they execute the movement with increased frequency to produce the result (Thelen and Fisher, 1983). Infants apply specific pressures on a dummy pacifier to hear another’s voice or see their mother’s face (DeCasper and Fifer, 1980; Walton et al., 1992). These observations (and many others) testify to the fact that early on infants manifest a sense of themselves as agents in the environment. We note here that the above research was carried out in the context of cognitive mental representation theory, so explanations included memory and mental representation. In contrast, we are working out an ecological approach, and provide a different account of the results. If one focuses on the activity of the whole organism in duration, i.e., on direct perceiving/acting, mental representation is obviated.

Infants can differentiate between the contingent live display of their leg movements and the noncontingent movement of themselves or another infant (Bahrick and Watson, 1985). They discriminate between self-produced and non-self-produced perceptual events. For example, within 24 h of their birth, newborn infants can discriminate between touching themselves and being touched externally (Rochat and Hespos, 1997). These are signs of self-awareness from the outset. Self-produced perception and action coupled with contingent proprioceptive perception specify the body as a unique entity differentiated from other objects in the environment. Self-specification is ubiquitous; in every action, the infant is presented with metamodal (visual and proprioceptive) information specifying the self.

From birth on, perception is developing as inherently social, as proven by extensive research in the past four decades. Earlier assumptions of being born in a state of confusion and dualism with the environments, as well as language being a necessary means of the development of the self, have been refuted. There is a wealth of evidence showing that babies are naturally inclined to interact with others, and participation in meaningful social interactions is an important aspect of infancy from the outset. Newborns pay special attention to faces and communicate by crying (Butterworth, 1992, 1995). From around 2 months of age, infants start reciprocating with others, smiling, gazing, and cooing in dyadic face-to-face interactions, and they react to interruptions (such as a sudden “still face”) (Toda and Fogel, 1993). Infants can detect the affordances of emotional expressions at a very young age, provided contextual information is provided (Walker-Andrews and Haviland-Jones, 2005). Further interpersonal skills grow out of transactions with others, such as imitation, joint attention, and communication (Zukow-Goldring, 1997; Rader and Zukow-Goldring, 2012, 2015). The term “primary intersubjectivity,” introduced by Trevarthen (1979), captures the sense of shared pre-linguistic experience and reciprocity. The phenomenological notion of pre-reflective (non-reflective) self-consciousness also aims to capture this primary kind of awareness. According to phenomenologists, primary self-awareness does not involve any kind of reflection, introspection, higher-order monitoring, or additional mental state (Zahavi, 2000).

The implicit self (Neisser, 1995; Rochat, 2004; Zahavi, 2000; Gallagher and Zahavi, 2023) is a natural consequence of self-related experiences rooted in metamodal direct perception and (inter)action involving the sense of self-agency, self-efficacy, and self-awareness. In this process, there is no logical need to differentiate an ecological self from a social self or to differentiate between the self operating in the social and the non-social realm. There is no need to separate social and non-social aspects of the surrounding environment, as objects and places are inherently social (Costall, 2001). Perception is co-perception, and self-awareness is co-awareness, no matter what aspects of the surrounding environment are foregrounded by an analysis (Rochat, 2004).

This implicit self necessarily exists in unity, as argued by Rochat (2019):


“… infants are, from the outset, value-oriented perceivers guided by approach and avoidance skills to specific resources in the environment, and this competence drives and organizes their behavior. Competent, organized behavior is the basis of experiential self-unity. Self-awareness and a primordial and necessary sense of self-unity present early in life is not a result but an initial condition, a “ground zero” of development and learning” (Rochat, 2019, p. 1).
 

The unity of the self arises out of the multiplicity of experience. As much as Grene concluded that only in a group can one be a highly individualized person, Zahavi claims that “It is only when we are acquainted with a manifold of different acts which are then compared that we can encounter something that is given as the same despite the change in experiences. It is only then that we can encounter something transcendent that retains its identity through changing experiences,” this is how “act-transcendent identity” emerges (Zahavi, 2000, p. 6). Note that this cognitive account involves comparison of separate moments in contrast to the ecological account of the direct perception of persistence and duration.

The unity of the self also implies a focal point of attention: the first-person perspective.10 Gibson’s theory (1979, 1966) explains how the first-person perspective is a natural consequence of co-perception of self and environment. Optical flow patterns generated by action provide the agent with a direct awareness of their situated agentive self. Based on this Bermúdez writes: “If the pick-up of self-specifying information starts at the very beginning of life, then there ceases to be so much of a problem about how entry into the first-person perspective is achieved. In a very important sense, infants are born into the first-person perspective. It is not something that they have to acquire ab initio.” (Bermúdez, 1998, p. 128, cited by Gallagher and Zahavi, 2023).

Explicit self-awareness emerges by the second year but this development is rooted in and prepared by the development of the implicit sense of self (Neisser, 1995; Rochat, 2004; Butterworth, 1995). More complex forms of language-dependent self-awareness do not take the place of implicit self-awareness throughout the lifespan. Explicit, reflective self-awareness is possible only because there is pre-reflective self-awareness (Gallagher and Zahavi, 2023).



3.4 Emergence and rhythm in the development of the ecological self

At this point, we return to the definition of the organism given above to elaborate it in relation to an organicist developmental ecological approach. The definition from Webster and Goodwin (1996) emphasized two aspects of organisms: their development is self-initiated (emergent), and the organism is a life cycle. The first aspect, emergence, is ascribed, in the Modern Synthesis (Neo-Darwinism) to the action and power of the genes, and more behavior-oriented approaches to the ‘interaction’ of organism and environment. Webster and Goodwin eschew both of these approaches and concentrate on morphogenetic fields (1996, pp. 131–257). Our approach is consonant with the field explanations but concentrates on direct perceiving/acting from the point of view of the animal or human organism. The second point, that the organism is a life cycle, we amend. We contend that a cycle entails a circle, whereas all living organisms progress from birth to death, which is not a cycle, that is, a return to the beginning point. Rather, the organism is a life spiral, and animal organisms and human beings are life spirals that live in mutuality with their surrounds, because they directly perceive the layout and events, including people, around them as they live and act.

What changes as an animal or human organism grows, matures, learns, and experiences reorganization? These organisms, as they develop, change two major aspects: first, their locus of activity, and, second, their ‘moment’ of awareness. That is, the animate organism, including humans, is always, when they are awake, co-perceiving self and surround, and they differentiate from infancy on, at least in the case of humans, self-action from other-action or motion. But the locus of their perceiving/acting changes, and sometimes changes radically. The human neonate has a locus of the adult’s body, or of the surface on which they are placed. But when they can crawl, and again when they can walk, this locus becomes radically different--it is transformed. The surfaces available for locomotion change from the immediate flat surface, or the adult body, or a combination of these, to slanted surfaces, objects that are climbable, and so forth. Along with this transformation, other organisms become more peer-like in the possibilities for interaction.

Second, the duration of awareness varies rhythmically with waking/sleeping rhythms, but, also, and more subtly, with changes in the course of life. As an example of the latter, infants anticipate being picked up by an adult as shown in their preparatory movements, but this coordinated action gradually becomes specific to the adults’ actions over the course of the first few months of life (Reddy et al., 2013; Rączaszek-Leonardi et al., 2022). One might say that the older infants could encompass a duration of interaction that included chatting, approaching, and picking up, and could differentiate different aspects of the interaction. Throughout living, the ‘moments’ can become quite extended as invariant aspects of the physical and social surround are perceived. J. Gibson defined familiarity as the feeling a human being has when perceiving invariants over extended events (1979). This perceptually based definition contrasts with the usual definition in social development research in which familiarity is defined as a type of knowledge and a type of ‘stimuli’ (e.g., Rheingold, 1985) (See Read and Szokolszky, 2020; Heft, 2020, on the distinction between stimulation and perceiving). The ecological direct perception account begins with the mutuality of organism and environment, rather than with the need to connect the two. This mutuality is necessary for animals and humans, but it differentiates over the course of the life.

All activity is rhythmic with various durations, and rhythm always involves a return to a previous place or experience, but after having progressed or been changed since the last occurrence. This is a spiral form of living—a return after change, as shown earlier in Figure 5. We note that whereas dynamic systems mathematics has been used as a descriptor of human and animal movement, and of individuals interacting (see above), it is not specific to living organisms but is derived from physics and applies across the living and the nonliving. Living organisms as life cycles (or spirals) that include death are not just physical systems (see DiFrisco and Gawne, 2024, for a critique of the use of dynamic systems to characterize ‘goal directedness’). William Bateson at the turn of the 20th century (see Radick, 2011) proposed that living organisms were a certain type of vortex through which matter cycled. In our view, if vortices are similar to spirals, the vortices of a living organism would have to be distinguished from those of nonliving matter.




4 Conclusion

Some consequences of taking the living organism to be the center of biological and psychological developmental research are beginning to be delineated (e.g., Rosslenbroich, 2023). First, the life cycle (or life spiral) is the ‘primary reality of any organism’ (Rosslenbroich, 2023, p. 240). Therefore, „the whole of the organism presents itself completely only in time, not in space. Youth, maturity, and age phases are not present at the same time. Thus, the organism is only partially present as a sensually experienceable object, while the predominant part exists only in its time shape?” (Rosslenbroich, 2023, p. 251). To the extent that one can perceive duration, the organism’s life is perceptible as a set of invariants and variants. Perhaps developing this kind of skilled and differentiated perception is one task of the developmental researcher, in either biology or psychology. The developmental approach to research counteracts the tendency to take the adult form as an objective ‘thing’ because of its relative stability. But to privilege the adult form is to take a’ snapshot’ to be the entirety of a phenomenon (see Rosslenbroich, 2023, p. 240).

We propose that the ecological self is a key to understanding and studying living animal organisms, that is, those with the capacity to perceive and act. The animal organism cannot be completely characterized or understood without taking into account their ability to move and act (which is part of the definition of ‘animal’), and the consequent experiences of self, in the sense of both body and initiator of action, co-existent with surround. It is possible that if we take the ecological self as a focus of developmental research in various topic areas, we will be able to move beyond just comparing abilities at different ages (no matter how much these abilities are seen as part of a ‘system’). Comparing different ages is not much different than comparing different species if we have no way of saying what is constant or continuous about the organism as a life spiral.

The brief review above of ideas regarding the ecological self and unity/awareness of self focused on research in early infancy and the importance of co-perceiving self-and-surround from birth on as the necessary foundation for all later forms of self-awareness. But what form do the changes in the ecological self take over the life spiral? Grene concentrated on the accumulation of experience and the ‘pattern’ that emerges over time in life as being the ‘self’. Could that pattern take the form of a spiral and a spiral that emerges out of a previous spiral?

We have brought up more questions than we have answered, but we intended to point out several possible directions for future Developmental Ecological Psychology research. First, organisms, not abilities, are what develop. Second, organisms are life processes from birth to death. And third, the form of life processes might fruitfully be conceived as a series of spirals that develop out of each other, thus including the fact that life processes are rhythmic, and more complex than cycles. Organisms do not ‘reproduce’, they produce—if they only reproduced, there would be no evolution. Finally, life cycles/spirals must be taken as the basic unit of evolution, as they are the source of development and change throughout life and over generations.
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Footnotes

1   It is important to maintain the distinction between ‘mutuality’ and ‘mutualism’ (we thank David Webster for making this point). Mutuality is a phenomenon—the situated organism acting in and on its surround, perceiving directly. Mutualism is also a phenomenon—the symbiotic living together of two species, but it is also a theory or description of such symbiosis (e.g., the idea of the holobiont, Gilbert and Bard, 2014). Even James Gibson, who carefully developed systematic thinking about mutuality, accepted Darwin’s doctrine of adaptation and, therefore, sometimes made the mistake of thinking about a pre-existing environment as opposed to a ‘surround’ (which cannot exist without an organism). This resulted in such statements as “the environment does not depend on the organism for its existence” (Gibson, 1979, p. 129; as pointed out by Costall, 2001). The theoretical and research work of distinguishing between mutuality and the older concept of mutualism is ongoing (and not always maintained, cf. Costall, 2001).

2   Mechanists posited that organisms were machines, vitalists invoked an inexplicable life-principle – referred to by the German biologist Hans Driesch as ‘Entelechy’. Entelecheia is the Greek term used by Aristotle; the literal translation of which is ‘being-at-work-staying-itself’ (Sachs, 1995).

3   “The integration of field forces, hierarchical levels of complexity and gestalt principles into the New Physics promised to make the wholeness of organisms explicable physically and chemically, without reverting to vitalist concepts of an intelligent, controlling life force” (Chichester, 2023, p. 21).This wave of organicism was inspired by post-Newtonian physics, Gestalt psychology and modern art and the ‘recognition that everything is involved in everything else, that the world is not an assemblage of isolated and detachable items but is a continuum of interlocking and mutually dependent activities’ (Chichester, 2023).

4   We note, for example, that the revised edition of Evolution in Four Dimensions (Jablonka and Lamb, 2006) does not include the topic ‘organism’ in the index. Also, many system-oriented writings on development and evolution do not refer to the organism, e.g., Oyama et al., 2001. There are genotypes and phenotypes, but no organisms.

5   The organism in mutual relation to its surround is a more specific description than the term ‘organism-environment system’. The former requires direct perception, and the latter does not, although it can be based on direct perception. Also, the system approach does not center the organism, and in some ways diverts attention from the organism. Our thinking on this topic has evolved since 2018 (Read and Szokolszky, 2018a, 2018b).

6   Several researchers in biology (e.g., Levin, 2019, 2021) attribute ‘selfhood’ even to cells, but that would apply on our view only if the cells were protists with at least qualities of animals.

7   Our use of the spiral as a model in development contrasts with that of Campill and Valsiner (2023) in that they use Euclidean geometry, and begin with the line. We use descriptive projective geometry (see Field and Gray, 2012) which begins with planes and includes infinity and movement as inherent aspects. “…the inner structure of plane rotation embodies a complex, holistic process of transformation of spatial directions: right becomes left, back becomes front and top becomes bottom” (Elsner, 2013, p. 52). Our aim is to research whether this type of geometric process is helpful in understanding human development over the course of life.

8   The Ecological Psychology notion of the ecological self is distinct from "the ecology of the self,” as discussed by Hormuth, 1999. In this account "The constituents of the ecology of the self are others, as the sources of direct social experience, objects, as symbols and representations of social experiences, and environments, as the setting for social experiences. They are reflected in self-related cognitions” (p. 2). We also have to note that the term "ecological self” is used in a wholly different sense in environmental philosophy, referring to the self-actualized, ecologically responsible "eco-self” that transcends the "ego-self” (Naess, 1987).

9   In line with Gibson, Neisser also rejected the postulation of an inner self and maintained that the ecological and interpersonal selves are “unique in being perceived: They need not be recalled, imagined, constructed or conceptualized” (ibid. 3).

10   In the opposite view, the unity of the self arises out of the multiplicity of experience. In contrast to the direct, duration view of Grene who concluded that only in a group can one be a highly individualized person, Zahavi claims that “It is only when we are acquainted with a manifold of different acts which are then compared that we can encounter something that is given as the same despite the change in experiences. It is only then that we can encounter something transcendent that retains its identity through changing experiences,” this is how “act-transcendent identity” emerges (Zahavi, 2000, p. 6). But on the ecological view experiencing/perceiving does not require or lead to comparison (cf. Pittenger and Dent, 1988).
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Introduction

Many researchers, including myself, have been intrigued by how children develop cognitive understanding. Using tasks involving, for instance, balance scales (e.g., De Jonge-Hoekstra et al., 2020; Pine et al., 2004), floating and sinking (e.g., Kloos et al., 2010; Meindertsma et al., 2014), mathematical equivalence (e.g., Alibali et al., 2007; Goldin-Meadow et al., 2009), or air pressure (e.g., Van der Steen et al., 2019), researchers have investigated how children talk, move, write, or draw when they go from less to more advanced explanations for how a task works. Researchers' ideas about cognitive understanding are predominantly based on information processing models (e.g., Case, 1985; Gordon and Ramani, 2021; Rescorla, 2025; also see next Section). In this Opinion paper, I will provide an alternative account of cognitive understanding, based on a complex systems, coordination dynamics, and affordances perspective.



Theoretical backgrounds (a short version)

Information processing models refer to any model whereby information comes into the system (i.e., input), is processed somehow in the system, and—based on this processing—the system generates output (e.g., American Psychological Association, 2018; Gordon and Ramani, 2021; Rescorla, 2025). One way this processing can be done is in relation to cognitive understanding. To give an example of this, a child is asked to predict whether a balance scale will tilt or stay even, with weights of the same mass at a different distance from the middle (input). The child's cognitive understanding is that the balance scale will tilt toward the side with the heaviest weight. Combining the equal weights in the balance scale problem with this cognitive understanding (processing), the child predicts that the balance scale will stay even (output). From an information processing perspective, cognitive understanding is thus something abstract, within a child (often “within their head”) that is more or less stable. However, from a complex systems, coordination dynamics and affordances perspective, cognitive understanding is something different (which I will argue in the next section). I will very briefly introduce these three (related) perspectives; a more elaborate description can be found in (De Jonge-Hoekstra 2021).

Complex systems are systems that consist of multiple components, typically at multiple scales of a system, which interact and spontaneously coordinate over time by means of self-organization (e.g., Kelso, 1995; Smith and Thelen, 2003; Thelen and Smith, 2007; Van Geert, 1998, 2009; Van Orden et al., 2003). The systems' interacting components self-organize into global patterns, which can also change over time. Coordination dynamics refers to the coupling between multiple components, that leads them to adjust their actions to each other. Often these coupled systems and their components behave as if they were one—a synergy (e.g., Haken, 1977; Kelso, 2013; Latash, 2008; Strogatz, 2003; Turvey, 2007; also see Warren, 2006). A synergy is a functional grouping of systems that “work together” and self-organize in the service of a particular “goal” (Kelso, 2013; Latash, 2008; Turvey, 2007). Furthermore, systems are coupled to their environment. Affordances are possibilities for action which the environment offers to the system, thereby matching its capabilities (e.g., Adolph and Kretch, 2015; Gibson and Pick, 2000; Gibson, 1966, 1979). Children need to learn to perceive and realize affordances (Adolph and Kretch, 2015; Gibson and Pick, 2000).

Building on the complex systems, coordination dynamics and affordances perspectives, a recent review (Adolph and Hoch, 2019; also see Adolph, 2020; Adolph et al., 2018; Newen et al., 2018) summarizes the characteristics of motor development as embodied, embedded, enculturated and enabling. Embodied refers to the fact that the current specifics of the body determine possibilities for action. Embedded implies that the environment opens up and constrains possibilities for action. Enculturated indicates that motor development is shaped by social and cultural forces. Lastly, enabling means that each new skill opens up a whole new range of opportunities to learn other skills, and thereby can bring about a developmental cascade. Following previous researchers (e.g., Kloos and Van Orden, 2009; Thelen and Smith, 1994, 2007), I am convinced that there is no clear or absolute distinction between motor and cognitive development. This means that these characteristics of motor development thus also apply to cognitive development in general, and cognitive understanding in specific.

For pragmatic reasons, I will loosely define motor development and cognitive development in line with how they are commonly differentiated within research (also see e.g., Rietveld and Kiverstein, 2014). I refer to motor development as the development of adaptive behavior that involves directly observable movements, such as rolling, sitting, crawling, walking, and grasping. I refer to cognitive development as the development of adaptive behavior which is less directly observable—and is therefore often thought to rely on stable, internal representations—such as language, reasoning, imagining, and problem solving. The development of these adaptive behaviors, regardless of whether they are more or less directly observable, can be viewed as skill learning.

Skill learning can be seen as a change at the level of the interaction between a child and their environment, and is related to constraints (Baggs et al., 2020). (Baggs et al. 2020) describe the example of learning to walk. When a child initially learns to walk, the hands of her parents or a baby walker constrain her posture, so that she is able to walk (with support). Furthermore, constraints are provided by a stable surface to walk on, and a (preferably) good view of her surroundings. When the child becomes a more experienced, more efficient, and better walker, the constraints that enable her to walk change: While the stable surface and good view remain important, she has learned how to appropriately constrain her posture by herself, without having to rely on external support. This example shows how skill learning involves a coalescence of organismic (e.g., postural stability), environmental (e.g., solid surface), and task (e.g., parents' hands) constraints, in line with Newell (e.g., 1985). Importantly, the distinction between task and environmental constraints is heuristic in nature, and thus not absolute, but fluid (e.g., Thelen and Smith, 1994; Rietveld and Kiverstein, 2014). Any skill is constituted by constraints at—equally important—different levels, that cannot be separated without changing the skill and its function. Furthermore, skillful behavior is often regarded as optimally navigating many constraints at different levels (e.g., Rietveld and Kiverstein, 2014; Thelen, 2000). This is true for both motor skills and—as I will argue—cognitive understanding.



Cognitive understanding is a functional coordination pattern

Based on the framework above, I propose that cognitive understanding within cognitive development is the equivalent of what a motor skill is within motor development. This entails that—similar to motor skills—cognitive understanding is a functional coordination pattern. Functional hereby means that it arises when a particular child (organismic constraints) is in a physical and social environment with particular characteristics (task/environmental constraints), such as when an adult asks them to explain about a particular task (e.g., De Jonge-Hoekstra et al., 2020; Meindertsma et al., 2014; Pine et al., 2004; Van der Steen et al., 2019). Depending on the specifics of the environment, cognitive understanding can take many forms, such as talking and gesturing, but also writing on paper, or hands-on problem solving. Similarly, also motor skills come in many different forms, such as walking, running, climbing, or swimming, depending on the environment that someone is in and the particular motor problem one is confronted with, such as moving on a horizontal surface, slanting, vertical surface, or in the water, respectively. This suggests that any form of cognitive understanding, just like any particular form of motor skills, only exists for a specific child doing a concrete task in a specific environment.

Opponents of such a view typically emphasize that viewing cognitive understanding about a particular concept as being similar to a motor skill ignores that cognitive understanding, at least in part, is abstract, symbolic, disembodied and ungrounded (for an overview, see Halford and Andrews, 2011). This expresses that cognitive understanding about a particular task, once it is well-developed, is supposed to happen “in someone's head”, and is thereby relatively independent from the specific environment that someone is in or in which the understanding emerged. However, I would like to challenge the idea that a motor skill is any less (or more) abstract or “in someone's head” than cognitive understanding about a particular task, using the example of swimming.

Few people would disagree that swimming is a motor skill that depends just as much on the specifics of the environment (task/environmental constraints) as that it depends on a person's capability to adjust to that in a very typical way (organismic constraints). This specific environment is a pool of water large enough for a person to move about in. Swimming on land is, strictly speaking, impossible, because the resistance of air is much lower than the resistance of water, while a floor, on the other hand, is much too resistant. Furthermore, flapping your arms and legs in the air in a pattern that looks like swimming will not get you anywhere and is thus not functional (unless your aim was to make other people laugh). Swimming thus only exists and can be concretely defined in the water. In addition, learning to swim usually starts with the help of floating attributes and under guidance of a swimming teacher (see Figure 1a). Throughout learning to swim, children increasingly learn to coordinate many components of their body so that they stay afloat and move forwards or backwards while being in the water. When you have learned to swim, we expect you to be able to swim whenever you are in the water. However, when you are not in the water and are thus not swimming, we do not think that you are not a skilled swimmer anymore. We typically do not ask “where your skill of swimming went”. No one considers it to be abstract or in your head, when you are not in the water.


[image: Panel a shows an instructor assisting a child who is floating on their back in a swimming pool. Panel b depicts a child and an adult interacting with a yellow and green balance scale toy on a table.]
FIGURE 1
 Two functional coordination patterns: (a) Swimming (in a pool) and (b) Cognitive understanding (about a balance scale). (a) was made by Jacob Yavin from Pexels: https://www.pexels.com/photo/swimming-school-12918910/. (b) was created using ChatGPT 5.0, https://chatgpt.com/, and subsequently adapted. The prompts for ChatGPT 5.0 can be found as supplementary material: https://osf.io/7mfud.


Similar to swimming, cognitive understanding about a particular task only exists and can be concretely defined when a child is in a particular physical and social environment. For example, talking and gesturing about balance scale problems only happens when a child (organismic constraints) is in a situation in which a balance scale and weights are present and an adult asks them to explain about balance scale problems (task/environmental constraints) (see Figure 1b). If a child would do a similar coordination pattern while playing hide and seek, this would give away their location, and would thus not be functional. Furthermore, having learned to correctly (from the perspective of the adult) explain about balance scale problems entails paying attention to, speaking, and gesturing about both mass of the weights and distance from the fulcrum whenever a child is in a situation that requires them to do so. This is thus similar to a skilled swimmer being able to swim whenever they are in the water. I therefore assert that asking “where the cognitive understanding about balance scale problems went” when a child is not in that particular situation is just as meaningful, or rather meaningless, as asking “where the skill of swimming went”.

One last counterargument, which is in favor of cognitive understanding being fundamentally different from motor skills, is that cognitive understanding about a particular task transfers to many other situations (e.g., Goldin-Meadow, 2015), while this is not the case for motor skills. However, this argument disregards that the ability to adaptively use a motor skill in an increasing number of diverse situations is inherent to learning a motor skill (e.g., Adolph, 2020; Adolph et al., 2018; Adolph and Hoch, 2019). With regard to the previous example of swimming, while children typically learn to swim using floating attributes, and in calm waters—such as a swimming pool—later on they will learn to swim in water with waves, or currents, such as in a sea or river. On the other hand, adverse circumstances, such as heavy clothing or stormy waters, will make swimming impossible for even the most skilled swimmers.

Moreover, cognitive understanding is known to be grounded and highly sensitive to environmental circumstances. I will illustrate this with the famous example of the A-not-B error. The A-not-B error pertains to a classical Piagetian task, in which a toy is repeatedly hidden at a location A (the A-trials), where the child subsequently and correctly finds the toy. After a number of A-trials, the toy is hidden at location B. Children between 7 to 12 months old have been found to continue searching at location A, instead of location B. This has been coined as the A-not-B error (Piaget and Cook, 1954). Piaget attributed the error to the idea that children at that age have not yet developed the concept of object permanence. However, a series of studies, inspired by complex dynamical systems theory, showed that particular circumstances make the A-not-B error disappear in 10 month old children, while other circumstances elicit the A-not-B error in older children (Smith et al., 1999; Spencer et al., 2001; Thelen et al., 2001; Schöner and Thelen, 2006; Schöner and Dineva, 2007). To be specific, a salient visual difference between the locations, as well as a change in posture (i.e., sitting vs. standing) made younger children correctly search at location B during B-trials (Smith et al., 1999), for example. Furthermore, a longer waiting time between hiding the toy at location B and searching for the toy elicited the A-not-B error in children who were older than 12 months (Spencer et al., 2001). This example of the A-not-B error again shows that the theoretical perspectives of complex systems, coordination dynamics, and affordances are equally useful for capturing cognitive development and motor development.



Discussion

Following the above argument, researchers should treat cognitive understanding as a functional coordination pattern that emerges and self-organizes from the interaction between the child and their environment (also see Kloos and Van Orden, 2009; about cognition being soft-assembled), instead of something abstract and “in the head”. Given the continuity between cognitive and motor development, researchers should investigate how characteristics of both the environment and children (i.e., constraints at different levels) make opportunities for cognitive understanding appear or disappear in a wide range of tasks (as was done for the A-not-B error; Smith et al., 1999; Spencer et al., 2001; Thelen et al., 2001; Schöner and Thelen, 2006; Schöner and Dineva, 2007). To gain further insight into how such opportunities appear and disappear, these studies should combine qualitative (i.e., descriptive) and quantitative (i.e., quantification of instability) methods to investigate the dynamics of the (transitions between) different functional coordination patterns that constitute cognitive understanding (in line with e.g., Anastas et al., 2011; Castillo et al., 2017; De Jonge-Hoekstra et al., 2021; Stephen et al., 2009; Wallot et al., 2019). Only by integrating the complex systems, coordination dynamics and affordances perspectives will we be able to move toward truly understanding cognitive understanding, which promises to have important consequences for how we teach children.
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Dialogue with the girl M. (5.3 y.0).
Teacher:

Girl M. (5.3 y.0):

Teacher:

Girl M. (5.3 y.o):

Teacher:

Girl M. (5.3 y.0):

Teacher:

Girl M. (5.3 y.o):

Teacher:

Girl M. (5.3 y.0): No.
Dialogue with the boy U. (7.1 yo).
Teacher:

Boy U. (7.1 y.o):

Teacher:

Boy U. (7.11 yo):

Teacher:

Boy U. (7.1 y.0):

Teacher:

Boy U. (7.11 yo):

Teacher:

Boy U. (7.1 y.0):

Teacher:

Boy U. (7.1 y.0):

“Tell me, what did you draw?

A bicycle and a man are drawn here. The

man is smiling.

Why do you remember these things in

particular?

‘Why? You said to draw what

you remembered. I remembered this

And tell me, what was going on in the
painting?

‘There was a boy who wanted to go fishing.
He wasnt allowed. He's just a baby.

He prepared some worms. Even a fishing
rod. But father took ... took ... only his
older brother. And his older

ter laughed
athim for not being taken fishing

What was the name of the painting? Do
you remember?

Yes, Little brother wasnit taken, but big
brother was”

Have you had similar situations like this

boy?

“Tell me, what did you draw?
‘There’s a boy and a hen. And a bucket. The
red one is a worm.

Why do you remember these things in
particular?

Idrewitto ... Well, if  had not drawn i ...

If that moment had not happened, the

wre would not have matched. Yesterday’s

re would not match this one. This
fragment s the most memorable.

You remember it because i’ closer.

And tell me, what was going on in the
painting?

‘The father and the eldest son went fishing.
‘The younger son wasn't taken. And the
older sister was looking out of the house.
‘The boy had a bucket and a homemade
fishing rod. And he threw the rod on the
ground because he was upset. And raised
his hand to his head. The hen was taking
worms from his bucket. And the boy

noticed it, but he did not care.

‘What was the name of the painting? Do

you remember?

Yes. “The son wasn't taken fishing;

Have you had similar situations like this

boy?

Yeah. I was getting ready t0 go to the shop.
But I did not go. It was today.

And did you feel the same way as that boy?

No, not the same. Not that much.
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1. The teacher helps the child to ‘immerse in the picture. Draws attention to the

main characters, the composition and the general mood.

Teacher: Isn't ita nice day? Its sunny, warm. You can run barefoot, or
if you do not want to run, you can ride a bieycle. Did
you find it? Yes, there it s, the three-wheeled one on the
ight, but you cannot see it all. ather and his son are leaving
the yard. Did you guess where they are going? How did
you know? OF course, they are going fishing, there are rods,
an oar for the boat, father has a backpack, the boy has a
bucket. So its serious fishing, not from the shore.

2. The teacher draws on the child experiences and feelings to evoke his/her own

attitude to what is happening i the picture.

Teacher: Sitlike this, quietly and without distractions, in the boat
until you catch some fish for lunch! Do you think it would
be easy for you to sit like this, quietly and without moving?

Girl M. (53y.0): Its hard. I would not do that. But my brother Mark would.

He's always quiet.

BoyU.(7.11y.0): It would be hard for me.

3. The teacher helps the child to understand what is happening in the situation and

the relationships of the people depicted.

Teacher: Who i the older boy looking back at? Yes, his litle brother.
Look, do not you think he was getting ready to go fishing
1007 Why do you think that? Exactly, a bucket of worms in
his hand, a homemade fishing rod at his feet. So what
happeneds The child was so prepared, dreaming of a kind of

fish hed hook! But why does not he follow the others?

Girl M. (5.3y.0):  Maybe he got lost? (the child does not understand the reason,
50 the teacher helps to understand that the boy was not taken
Sishing).

BoyU. (7.11y.0):  He was in a bad mood. And that’s why he’s not going fishing.
(the child does not understand the reason, so the teacher helps
understand that the boy was not taken fishing).

Teacher: Yeah, so they did not take him fishing! By the way, the
painting is called Not taken fishing: Why did not they take

him fishing?
Girl M. (5.3y.0): 1 guess fishings for grown-ups. He just a child.

Boy U.(7.11%.0): e does not know how. He's too young.

4. The teacher helps the child to understand the relations’hip between the characters,
paying attention to the manifestations of emotions (postures, body language, facial
expressions). And refes to the child experience, asking him/her to recall
situations in which hel/she himselffherself has experienced something similar.

Teacher: Does the litle boy look at those who are leaving? No, he's

turned his back on them. Why?

Girl M. (5.3y.00:  H¢fs probably wondering where to go. He's got his back to
everyone. Because he's upset with his brother. And his
brothers got that look on his face. Hnm ... he’s happy that the
younger brother wasnit taken.

BoyU.(7.11y.0):  No, he does not. Because he has  grudge against his father

and brother.

Teacher: “That'sright, he is upset. How he dreamed of fishing! And it
all gone. Disappointment! Look carefully at the expression
on his face, the ilt of his head. When do you frown like
that? When do you lower your head like that?

Girl M. (5.3y.0):  Sometimes. Well .. Twas this sad when the nanny came to
pick me up from the kindergarten and said she was taking
me to the hospital

BoyU.(7.11y.0):  Yeah. When I was a kid, I used to get upset like this.

. The teacher asks the child 10 repeat the posture and facial expression of the boy
through body experience. While the child repeats the pose, the teacher comments
emotionally: Just now the boy had a homemade fishing rod in his hand, and
suddenly he threw it o the ground and raised his hand to his head: ch, what an

injusticel”

The teacher asks additional questions to clarify the intensity of the emotions of the
upset child,

Teacher: Look, does the child notice that while he is standing like

this, the hen is pulling the worm out of his bucket? Why?

Girl M. (53y:0): The boy sces that it wans to drag the worm away. (the
teacher explains).

Boy U.(7.11y.0):  'The boy does not notice the hen pecking the worm. Because
he does not care anymore.

Teacher: In fact, the boy has taken so much offence that he cannot see

whats around him,

7. The teacher asks additional questions, drawing attention to how the other

characters in the picture feel about the upset boy:

Teacher: And ifhe turns around, will he feel that his older sister, who
is peering out of the house with curiosity, and his brother
sympathize with him? Do you know what its to
sympathize?

Girl M. (5.3y.0): N, Ido not know that word. (the teacher explains the
meaning of the word sympathize’). No, they do not. Well, the
brother might want to take him along. But he’ got a happy

face.

BoyU.(7.11y.0):  Hmm ... (looking away). I think they sympathize.

‘The teacher suggests thinking about possible ways out of the situation (developing
strategies for regulating emotions). He refers to the child's empathy and prosocial
skill, asking the child to think of something to say to the hero of the picture to
support him.

Teacher: Or maybe the mother will appear at the door of the house,
come over, stroke his head and say: ‘Do not be upset, baby,
do not be offended! Daddy did not promise you anything.
Fishing is a long, serious business. Be patient, you'll grow up
alittle more, and you'll be my third fishermant. What would

you say to the boy to encourage him?

Girl M. (5.3y.0): I can see the mother here. 1d tell him, ‘Do not be sad, go tell

your mum everything”

BoyU.(7.11y.0):  Be patient. A year or two. You'll go fishing.
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Parameter SE Cl lower Cl higher t (96) P

(Intercept) 0.97 0.38 0.23 172 259 0.011

Popularity -0.37 035 -1.07 033 -1.05 0.298 0.00
Gender (M) -0.06 025 -0.57 044 024 0811 0.00
Popularity*gender (M) 0.00 050 -0.99 099 0.01 0.995 0.00
Age (months) -0.02 0.00 -0.03 -0.01 -5.15 <0.001 0.21
Group size -0.02 0.02 -0.06 003 -0.72 0473 0.00

Given are estimates, standard errors (SE), confidence intervals (CI lower, CI higher), t-values, p-values, and partial omega squared (?) for the intercept and each predictor of the model.
Predictors with p-values <0.05 are highlighted in bold.

Effect size is partial omega squared (w?; Keppel, 1991; large: @* > 0.14, medium: w? ?

.06 — 0.14, small: 0.01 = 0.06).
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Parameter SE Cl low Cl higher P

(Intercept) -0.80 084 -245 086 -0.94 0345

Friends 111 0.17 0.77 145 6.46 <0.001 3.03
Actor toy possession 0.01 0.00 0.00 0.01 2.78 0.005 1.01
Recipient toy possession 0.01 0.00 0.00 0.01 223 0.025 1.01
Actor popularity 0.03 045 -0.85 090 0.06 0.953 1.03
Recipient popularity 057 045 -145 031 -127 0204 057
Actor gender (M) -0.07 0.17 -0.40 026 -0.40 0.691 093
Recipient gender (M) 0.03 0.16 028 035 020 0838 103
Actor age (months) -0.00 001 -0.02 001 -0.15 0882 1.00
Recipient age (months) -0.01 001 -0.02 001 -1.19 0233 099
Session [2] -0.02 0.19 -0.39 034 -0.11 0911 098
Session (3] -0.09 0.19 -0.46 028 -0.48 0.628 091
Session group size -0.13 0.05 -0.22 -0.04 -2.73 0.006 0.88

Given are estimates, standard errors (SE), confidence intervals (CI lower, CI higher), z-values, p-values, and odds ratios (OR) for the intercept and each predictor of the model. Predictors with
p-values 0.05 are highlighted in bold.
PEffect size is the odds ratio; the larger the odds ratio, the greater the effect (Rosnow and Rosenthal, 2003).
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Parameter SE ClI higher

(Intercept) -4.97 0.85 -6.60 -3.30 -5.86 <0.001 0.01
Friends 0.46 0.11 0.24 0.67 4.16 <0.001 1.58
Actor toy possession -0.00 0.00 0.00 0.00 -0.05 0.957 1.00
Recipient toy possession 0.00 0.00 0.00 0.01 3.30 0.001 1.00
Actor popularity 0.32 0.53 -0.70 1.36 0.59 0.552 137
Recipient popularity -0.28 0.30 -0.90 0.32 -0.92 0.357 0.76
Actor gender (M) -0.37 0.21 -0.80 0.04 -1.79 0.073 0.69
Recipient gender (M) 0.17 0.10 0.00 0.36 1.64 0.102 118
Actor age (months) 0.06 0.01 0.04 0.08 6.14 <0.001 1.06
Recipient age (months) 0.01 0.00 0.01 0.02 3.22 0.001 1.01
Session [2] -0.10 0.12 -0.30 0.14 -0.80 0.423 091
Session [3] 0.30 0.12 0.07 0.54 2.50 0.013 1.35
Session group size -0.13 0.04 -0.20 -0.05 -3.08 0.002 0.88

Given are estimates, standard errors (SE), confidence intervals (C1 lower, CI higher), z-values, p-values, and odds ratios (OR) for the intercept and each predictor of the model. Predictors with

p-values <0.05 are highlighted in bold. Predictors with p-values <0.1 are highlighted in italics.

PEffect size is the odds ratio; the larger the odds ratio, the greater the effect (Rosnow and Rosenthal, 2003).
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Parameter SE Cl lower Cl higher t (96)

(Intercept) 091 0.67 -0.42 223 1.36 0.177

Popularity 031 0.63 -0.94 157 0.50 0.622 0.00
Gender (M) -0.00 045 -0.88 088 -0.00 0.998 0.00
Popularity*gender (M) 029 088 -145 203 033 0742 0.00
Age (months) 0.03 0.01 0.012 0.041 3577 <0.001 0.11
Group size 0.03 0.04 -0.047 0.107 0782 0.436 0.00

Given are estimates, standard errors (SE), confidence intervals (CI lower, CI higher), t-values, p-values, and partial omega squared (?) for the intercept and each predictor of the model.
Predictors with p-values <0.05 are highlighted in bold.
Effect size is partial omega squared (?; Keppel, 1991; large: @* > 0.14, medium: w?

.06 — 0.14, small:

2

0.01 — 0.06).
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Results identified through
database search
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Web of Science (n = 55)

{

00
E Title and abstract analysis
$ n=55
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Outside Europe
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Repeated
n=3
P Qualitative
n=2
Theorical review
n=1
4
Full text analysis
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Not based on DA
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N Not English
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Non-empirical articles
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Articles included in the current
scoping review
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Variable Median/IQR Mean (SD) N/Missed
Has siblings: 409/0
yes 50.4% (206)
no 49.6% (203)
ings (numeric): 1001 409/0
0 49.6% (203)
1 35.9% (147)
2 11.7% (48)
3 22%(9)
4 05% (2)
Number of children in the family (grouped): 409/0
one child 49.6% (203)
two children 35.9% (147)
three and more children 14.4% (59)
Birth order (ifa participant has siblings): 206/0
1 20011 41.7% (86)
2 44.7% (92)
3 12.1% (25)
4 0.5% (1)
5 1%(2)
Gender of i 206/0
all brothers 45.1% (93)
all sisters 37.9% (78)
mixed 17% (35)
a child has the same gender as siblings 383% (79)
Minimal age difference (years) 200 183/23
483(4.49)
Maximum age difference (years) 4007 183/23
601(5.16)
Has a twin* 5.19% (21) 409/0
Sibling position (wide variable): 385/24
Singleton 49.6% (203)
Eldest 11.2% (46)
Eldest twins 0.7% (3)
Middle 3.7% (15)
Middle twins 0.2% (1)
Youngest 24.4% (100)
Youngest twins 1% (4)
Sibling position**: 377132
Singleton 49.6% (203)
Eldest 11.2% (46)
Middle 3.7% (15)
Youngest 24.4% (100)
Twins only* 3.2% (13)

*The “Twins only” variable includes twins without any other siblings, while the “has a twin” group includes both twins only and twins with siblings. ** Eldest, middle, and youngest sibling
position variables include eldest twins, middle twins, and youngest twins,respectively:. The wide variable of Sibling positionis presented for reference, while ibling position was used for
satistical analysis.
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Emotion
understanding
variables

External

Mental

Reflective

Emotion

Dif. External

Dif. Mental

DI, Reflective

Dif. Emotion

Presence
of siblings
(yes/no)

U=204165
Pp=0845
U=196390
Pp=0383
U=189440
p=0.137
U=203100
p=0800
U=12,081
p=0.046*
U=134775
Pp=0882
U=129855
Pp=0.467
U=128015
p=0353

Number
of
children
in the
family

H(2)=1.284
=052
HE)

p=053%

218

H)=2323
p=0313
H2)=0335
p=0846
H(@)=399
p=0.136
H()=3.469
p=0177

H(2)=0.583
p=0747
H(2)=1.680
p=0432

Same-
Gender
siblings
(yes/no)

U=49200
p=0920
U=44410
p=0.84
U=48475
p=0787
U=45055
p=0267
U=45095
Pp=0852
U=42355
p=0.101
U=45975
p=0479
U=47380
p=0733

Sibling variables

Gender Minimal Maximum
of age age
siblings difference difference

(sis/bro/

H)=0.781
p=0677
H@)=1337
p=0512
H(2)=0053
Pp=0974

H(2)=0.693
Pp=0707
H(2)=1.397
Pp=0497

H@)=0.
p=099% p=0.

Hasa
twin
(yes/no)

U=3575.0
=049
U=38085
p=0914
U=37955
p=0894
U=36285
Pp=0644
U=3062.0
p=0769
U=28185
p=0.383
U=31580
p=0977
U=30545
Pp=0781

Sibling
position
(singleton,
eldest,
middle,
youngest,
twins only)

H(#)=13863
p=0761
H(#)=1735
p=0784

H@®)=12.151
Pp=0016*
H(4)=4.832
p=0305
H(#)=8.104
p=0.088
H(#)=1421
p=0841
H(#)=4.053
=039
H(#)=3.098
p=0542

The eldest children group exhibits higher TEC reflective values than the singleton children group. Youngest, middle, and children, who have only twin siblings, do not exhibit statistically
significant differences i this factor ither with the aforementioned groups of children or with each other. Children without siblings show a higher increase in TEC External variable in 1-year

follow-up compared to those with siblings. Bold values indicate statistically significant differences (p < 0.05) based on the applied stat
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: Median/IQR; Mean (SD) ~ T2: Median/IQR; Mean (SD) ~ T2-T1 differences; Median/IQR; Mean (SD)

Z, p-value

0.00/1;0.246 (0.741)

External 3.00/12.63 (0.601) 3.00/02.84 (0417)
2=-5.710, p =0.000*
0.00/10.20 (0.968)
Mental 1.00/11.27(0.823) 2.00/1 1.47 (0.640)
783, p =0.000° 0.00/1
0.362 (0.202)
Reflective 1.00/2 1,08 (0.871) 10071147 (0.898)
5370, p =0.000% 1.00/2
0813 (1.823)
Emotion 5.00/24.98 (1.471) 6.00/25.78 (1.238)

2=-7550,p

000*

Participants/missed: T1: N=406/3; T2: N=339/70; T2-T1 Diff: N=337/72. *The Wilcoxon Signed-Rank Test for paired samples revealed statistically significant increases in all four EU
parameter scores—External, Mental, Reflective, and Emotion—from T1 to T2. Bold values indicate staistically significant differences (p<0.05) based on the applied statistical test.





OPS/images/fpsyg-15-1407338/fpsyg-15-1407338-t001.jpg
Developmental assets.

External assets

Internal assets

Support

1 Family support

2 Positive family communication
3 Other adult relationships

4 Caring neighborhood

5 Caring school climate

6 Parent involvement in schooling
Empowerment

7 Community values youth

8 Youth as resources

9 Service to others

10 Safety
Boundaries-expectations

11 Family boundaries

12 School boundaries

13 Neighborhood bound:

14 Adult role models

15 Positive peer influence
16 High expectations
Constructive Use of Time
17 Creative activities

18 Youth programs

19 Religious community
20 Time at house

Based on Benson et al. (2004),

Commitment to learning
21 Achievement motivation
22 School engagement

23 Homework

24 Bonding to school

25 Reading to pleasure
Positive Values

26 Caring

27 Equality and social justice
28 Integrity

29 Honesty

30 Responsibility

31 Restraint

Social Competencies

32 Planning and decision making
33 Interpersonal competence
34 Cultural competence

35 Resistance skills

36 Peaceful conflict resolution
Positive Identity

37 Personal power

38 Self-esteem

39 Sense of purpose

40 Positive view of personal future
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Author(s)

Study design (Country and Instrument(s)

Main findings

Dervishi et al. (2024).

zkan etal. (2021).

Fernandes etal. (2021)

Gomez-Baya etal. (20224).

Gomez-Baya etal. (2022b).

Miconi etal. (2023).

Soares ctal. (2019).

Soares etal. (2020a,b),

Vrdoljak et al. (2023).

Wiium etal. (2019).

Wiium etal. (2021).

To analyze the relationship between DA and life

satisfaction among Albanian youth.

To measure how Internal (Positive Identity) and
External Assets (Support, Boundaries-expectations,
and Empowerment) are experienced, as well as its

associations.

To provide an overview of DA and the 5Cs model.

“To analyze the relation between anxiety and DA, as
well as gender differences.

“To explore whether gender differences in anxiety
are explained by gender differences in DA.

To analyze the association between DA and PYD in
‘Spanish youth, as well as gender differences.

To examine gender differences in PYD according to
DA.

“To study the relationship between risk behaviors

and DA in Egyptian and Roma Albanian youth.

“To explore whether DA are related to perceived life

satisfaction.

To analyze the relationship between DA and
perceived health

“To describe of DA and risk behaviors, s well as
analyzing if DA can predict risk behaviors.

“To study gender differences.

“To assess DA by gender and parental educational

level.

To analyze the relationship between DA and some
indicators of poor mental health (sadness and
suicide attempt), as well as analyzing the influence

of the contexts.

“Country not included in this review because it is not a European country.

Sample)
Cross-sectional. Albania. N =409 (age DA: DA Profile (Search Institute, 2007).
14-19, M = 18.68, no SD information Life satisfaction: SWLS (Diener et al,, 1985).

provided; 58.9% were women).

Cross-sectional. N=2055 (age 18-28; DA: DA Profile (Scarch Institute, 2007).
M=20.41; SD =2.04; 69.6% were

488 Romania=255;
Slovenia=561; Turkey=751.

Cross-sectional. N=4,175 (age 15-25, DA: DA Profile (Benson, 2003).
M=1895, 5D =249 62.5% were 5Cs: PYD-SF (Geldhof et al,, 2014).
women).

Kosovo=900 (M = 1634, SD =0.97;

66.7% were women). Norway =425
(M =20.16, SD = 1.51; 73.5% were
women). Portugal =247 (M =16.60,
SD =1.29; 57.9% were men).
Slovenia=648 (M =19.81, SD =2.63;
63.4% were women). Turkey =974
9.96, SD =2.46; 68.7% were

*Ghana=981 (M =19.82, SD = 1.74;

52.5% were women).

Cross-sectional. Spain. N=1,044 (age DA: DA Profile (Scales, 2011).

18-28, M =20.47, SD =3.08; 75.5% Ansiety: Generalized Anxiety Disorser-7
women). (GAD-7; Spitzer et al., 2006).
Cross-sectional. Spain. N=768 (age PYD: PYD-SF (Geldhof etal, 2014).

17-29, M =19.50, SD =2.27; 60.5% were  DA: DA Profile (Scales, 2011)

women).

Cross-sectional. Albania. N=201 Risk behaviors: DA Profile (Search Institute,

Egyptian and Roma Albanian adolescents | 2007).

(M =16.63; SD = 1.80; 47% were women). | Well-being: WHO-5 (Dadfar ctal,, 2015)
DA: DA Profile (Search Institute, 2007).

Cross-sectional. Portugal. N=503 (age DA: Profle of Student Life: Attitudes and

13-19; M =15.92, SD =1.17; 63% were Behaviors (A&B) - Search Institute (2018)
‘women). Life Satisfaction: SWLS (Diener et al., 1985).
Cross-sectional. Portugal. N=503 (age  Profile of Student Life: Atttudes and

15.92,5D =1.2; 63% were Behaviors (A&B) - Search Institute (2015)
Perceived Health: SF-36 (Ware etal., 1993),

Cross-sectional. Croatia. N=728 (age DA: DA Profile (Search Institute, 2016).
15-27, M=18.41,SD =2.29; 61.7% were | Risk Behaviors: Items collected through
women). several questionnaires.

Cross-sectional. N=1,234. Italy=526 DA: DA Profile (Search Institute, 2007).
(M= 15.68, D =1.61; 41% were female).

Norway =592 (M =16.71, D =0.91; 56%

were female). Turkey =116 (M = 15.68,

SD=1.09; 63% were female).

Cross-sectional. Norway. N =591 (age DA: DA Profile (Search Institute, 2007).
15-19; M =16.70, SD =0.90; 55% were  Poor mental health (Search Institute, 2016).

women).

Few participants showed adequate levels of DA (Internal and
External), including low levels of school, neighborhood, and
adult support. There were no gender differences.

Older age was associated with higher levels of DA, such as
family support.

Participation in recreational activities was very limited

“The study found that individuals who had a greater presence of
DA, particularly Internal ones (such as, Positive Identity,
Positive Values, Social competence, and Commitment to

Learning), reported higher levels of life satisfaction.

External Assets were positively associated with a Positive
Identity in the four countries, although Norway reported lower
scores.

DA was related to more well-being independently of the social
environment. The family was a key context for DA in the four
countries.

Slovenian youth scored higher on External Assets. Norwegian
and Slovenian youth scored higher in the Boundaries-
expectations category.

‘There was an inverse relationship between age and support,
and a positive relationship between age and Empowerment.
‘The prevalence of DA varied depending on the country’s
conditions.

Norweg

n youth achieved the highest scores in Commitment
to Learning, Social Competencies, and Empowerment.
However, they scored lower in Positive Values.

Slovenian youth showed high scores in Support and
Empowerment.

In Kosovo, there were low scores in Empowerment and Caring
neighborhood. However, they scored high on Social
Competencies and Positive Identity (especially Self-esteem).
‘Turkish youth scored low on Boundaries-expectations and

Constructive Use of Time, while scored high on Integrity.

Females scored higher on Boundaries-expectations and
Support (External Assets), and Social Competence, Positive
Values, and Commitment to Learning (Internal Assets). Males
scored higher on Positive Identity.

Empowerment and Positive Identity assets were negatively
related to anxiety, while the Positive Values asset was positively
associated.

“The study found that women had higher levels of ansiety when
they scored low on Positive Identity and high on Positive
Values.

‘The study found a positive relationship between DA and PYD,
with a stronger correlation for Internal Assets. Gender did not

affect the relationshi

Men scored higher in Positive Identity, while women did in
Empowerment, Support, Positive Values, Commitment to
Learning, Social Competencies, and Boundaries-expectations.
‘Men with higher Positive Identity were associated with higher
perceived Competence, while women with high scores in
Connection were associated with more Empowerment,
Boundary-expectations, and Social Competencies.

‘Women who scored higher on Caring also scored higher on
Positive Values and Social Competence. Additionally, those
who scored high on Character also scored high on
Empowerment, Social Competencies, and Commitment to

Learning.

Positive Identity was the category with the lowest scores but
‘more strongly related to well-being (especially in Egyptian
youth). It was found that youth reported low family support
andlow neighborhood assets.

‘Women reported more Positive Values, Social Competencies,
and Family support.

“There were no differences in DA between those who attend
school and those who do not. There was also no relationship

between DA and risk behaviors.

Differences by gender, grade and age were observed.

A higher presence of DA (mainly Internal) was linked to

greater lifesatisfaction. The asset with the strongest effect was

Self-esteem, followed by Sense of purpose, Planning and

decision-making, School engagement, and Caring. However,
the asset of Reading for pleasure was negatively associated.
‘The External Assets that had the most significant impact on life

satisfaction were Family support, Positive family

communication, Support from other adults, and Youth as

resources.
More DA were related to a more positive perception of health,
especially Internal Assets (Self-esteem, Positive vision of
personal future and Social Competencies). No gender or age
differences were found.

‘The External Assets with the strongest effects were Youth
programs, Safety, and Youth as resources.

High scores were observed in Internal Assets (Positive Identity;
Positive Values and Commitment to Learning) and External
Assets (Support, Empowerment and Boundaries-expectations).
Low score was found in Constructive Use of Time asset.
Higher scores in Social Competencies, Boundaries-
expectations and Commitment to Learning were associated
with fewer risk behaviors. Men reported more social
competencies.

‘The effects of DA were more protective in high school students

than in undergraduates.

High scores in DA were reported in the three countries, with
Norway and Turkey experiencing more DA. Internal Assets
were the most presented assets.

More External Assets were found in Norway and Turkey,
including Commitment to Learning and Support. Norwegian
youth also reported higher Social Competencies, Boundaries-
expectations, and Empowerment, Finally, Turkish youth have a

‘more Posit

Identity.

Women in Norway reported more assets,

luding Support,
Empowerment and Boundaries-expectations.

Italian students who had fathers with a high level of education
reported higher scores in Constructive Use of Time.

A negative relationship was found between DA and poor
mental health.

Higher scores in all DA categories (except Constructive Use of
“Time) were associated with less prolonged sadness.
Empowerment, Positive Identity, and personal and family
assets were protective against prolonged sadness. Family assets
also had a negative effect on suicide attempts.

Positive Identity had the greatest negative effect on prolonged

sadness, controlling for the demographic variables.
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