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Abstract

Although developmental science has always been evolving, these times of fast-paced and
profound social and scientific changes easily lead to disorienting fragmentation rather than
coherent scientific advances. What directions should developmental science pursue to
meaningfully address real-world problems that impact human development throughout the
lifespan? What conceptual or policy shifts are needed to steer the field in these directions? The
present manifesto is proposed by a group of scholars from various disciplines and perspectives
within developmental science to spark conversations and action plans in response to these
questions. After highlighting four critical content domains that merit concentrated and often
urgent research efforts, two issues regarding “how” we do developmental science and “what for”
are outlined. This manifesto concludes with five proposals, calling for integrative, inclusive,
transdisciplinary, transparent, and actionable developmental science. Specific

recommendations, prospects, pitfalls, and challenges to reach this goal are discussed.
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Manifesto for New Directions in Developmental Science

Developmental science is a multidisciplinary field concerned with understanding the
“what?” (contents), “how?” (processes), “where?” (contexts), and “why?” (intent or goal) of
human development (e.g., Bornstein, 2017). The core characteristics of contemporary
developmental science are its scientific foundations and principles, multidisciplinary scope,
lifespan perspective, and implications for the interplay among research, practice, and
policy. Because real-life problems rarely call for simple answers, developmental science
integrates insights from multiple disciplines (e.g., Lerner, 2018). Like any field of inquiry,
developmental science is undergoing continuing development. The breadth and speed of recent
progress across subdisciplines of developmental science—some of which arose only in the last
decade (Johnson & de Haan, 2015)—are reshaping the nature of insights on human development
(e.g., Hendry & Kloep, 2018). These rapid changes coincide with a broad scientific reform
agenda, which together set the general context for the present manifesto.

This paper is the product of collective reflections by a group of scholars and practitioners
from a diverse range of backgrounds and thematic interests in developmental science, convened
as part of the incoming editorial board of New Directions for Child and Adolescent Development
(NDCAD). Although this paper is not meant to represent the journal’s new scope or vision!, it
purposely builds upon NDCAD’s founding editor’s intent to offer an outlet for work “that
addresses recognized problems in the field” (Damon, 2005, p. 18). To update these “recognized
problems in the field” and stimulate discussions about promising directions to address them, the
contributors to this paper were initially tasked with answering a seemingly simple question:
Where should developmental science be headed? This question prompted a range of individual
stances and discussions among the authors, with six issues emerging as points of convergence.
Four concern the “what” of developmental science - that is, topics identified as critical content
domains that need concentrated research efforts: (1) the interaction between biological bases and
environmental influences; (2) environmental changes, migration issues, and their impact on
development; (3) the need for global and diversity-inclusive perspectives on development; and
(4) the role of technology in development. Two additional issues addressed the “how?” and

“what for?” of developmental science significance and practice. The former focuses o the

! For this, please refer to the editorial note, this issue.
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replicability crisis and the need for integration of findings; The latter attends to the challenges of
translation and implementation of developmental science research into policy and practice.
Accordingly, this manifesto first discusses the key content domains identified (the “what”), then
outlines the “how” and “what for” issues. We conclude with five broad and interrelated
proposals for the field of developmental science.

Some issues and proposals may not fundamentally constitute new standpoints: many
variations have been stated for decades in disparate corners of the developmental science
landscape. Beyond the reminders these recommendations deserve, the value of the present work
is to integrate them in a common place, outlining not just new, but—in our opinion—meaningful
directions that we hope will challenge the status quo on these issues. It is in this regard that the
present paper takes the form of a manifesto—that is, a statement of opinions, ideas, and
guidelines—regarding possible paths for developmental science. Although this manifesto largely
reflects the authors' shared views, it does not necessarily reflect full endorsement of every
statement by all contributors. Likewise, it is not meant to be prescriptive, but rather generative of
new scientific directions, debates, and actions that build on the synergy among the ideas outlined

here.

“What?”: Critical Topics in Developmental Science

The four topics emerging as important “what?” of developmental science are discussed
here in a sequence that conveys a progression across levels of analysis—from biological bases of
change to digital environments—within which human development unfolds. Although we will
mainly discuss them with illustrations taken from childhood, adolescence, and emerging

adulthood, they are relevant to development throughout the lifespan.

In Development by Design: G x E, beyond Nature and Culture

What develops in human development? Various domains of development, such as
cognition, emotion, and language, can be partly separable as empirical entities, but
developmental science acknowledges that these domains do not develop in a vacuum. Inherent
biological bases interact with multiple environmental factors across developmental time. In
addition to behavioral genetic approaches that have dominated the Gene-by-Environment (G x E)
studies in recent decades, the rise of molecular (epi)genetic studies that address questions

regarding social, emotional, and cognitive processes in typical and atypical development offer
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exciting new directions (e.g., Halldorsdottir & Binder, 2017). This line of work suggests
important interactions among experiences, structural variations in DNA, and epigenetic markers
affecting gene expression, which further interact with the larger environments (e.g., Meaney,
2017). These advances in molecular genetics, which have been driven by advances in
bioinformatics, providedevelopmental scientists with insights regarding classic questions and
new topics to explore.

Looking ahead, we see several outstanding questions, future directions, and potential
challenges for this line of inquiry on the biological bases of development. First, research is
needed to understand processes that shape our phenotype under varying (epi-)genetic and
environmental conditions, as well as timing effects underlying variations in gene expression
patterns across the lifespan. To this end, focusing on gene pathways that may be most affected
according to the timing of exposure or of the phenotype measurement may be fruitful. Second,
although current approaches to examining polygenic risks are improvements over more
traditional candidate G x E approaches, it is important to consider more complex G x G
interactions than commonly formulated. New avenues offered by recent developments in data
sciences are also worth exploring, especially given increasing opportunities to leverage very
large-scale genetic research enabled by the spread of consumer DNA testing in the West. These
opportunities come with serious bioethical, cultural, and psychological concerns that must also
be addressed.

Finally, a recurrent challenge in G x E studies is that “E” is often interpreted solely as
“psychosocial determinants”. However, the measurement and modeling of the “environome”
should include more factors, from physical to ethnic and cultural influences, that are often
missing from current developmental models (Super & Harkness, 2002; Trentacosta & Mulligan,
2020) and may challenge Western perspectives (Serpell & Marfo, 2014). For example, it may be
fruitful to consider concomitant biological exposures that neatively or positively impact prenatal
brain development, as well as their associated timing during pregnancy as they moderate
developmental outcomes. Regarding ethnic and cultural factors, nearly all human developmental
genetics studies are monocultural and study only the kind and range of environmental variation
within a single society—notwithstanding few large, multi-country consortia. To the extent that
environments are cultural products, genetic studies will be vastly more informative when carried

out in multiple cultural settings; such studies can be ever more possible within an increasingly
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global and collaborative academic networks that include institutions in low- and middle-income
countries (LMIC). In sum, a better measurement of E —including cultural environments—in G x
E and gene-by-intervention (G x I) studies is, despite its complexity, necessary for advancing

developmental science (Bakermans-Kranenburg & van [Jzendoorn, 2015).

Environmental Changes and Changes of Environment

A further challenge in modeling environmental influences in developmental processes is
that what we consider to be the environment is constantly changing. Therefore, we need to
consider not only the stable but also changing aspects of context, including: (1) random changes
(unpredicted events in the lives of individuals and their social partners, such as sudden death of a
relative, accidents, job loss, or immediate consequences of major disasters); (2) predictable shifts
in immediate contexts, such as planned family and community events such as marriages, births,
or moves; (3) predictable and systemic changes (socially prescribed developmental sequences
such as school transitions; Eccles, 2013); and (4) broadly shared historical events and
movements, such as national or international financial disruptions, social movements, epidemics,
or wars (Elder, 2018).

Migration encompasses multiple dimensions of the changing environmental contexts
worldwide and is therefore a particularly relevant issue for developmental science. In 2019, one
of every 30 people (i.e., 272 million people) was considered an international migrant
(International Organization for Migration, 2019). Moreover, by the end of 2019, 79.5 million
individuals had been forcibly displaced as a result of persecution, conflict, or conditions of
violence; and 40% of forcibly displaced persons were children and adolescents below 18 years of
age (United Nations High Commissioner for Refugees, 2020). Internal migration from rural to
urban areas, particularly in highly populated Asian countries, is driving rapid urbanization, with
profound implications for parenting and for educational and health systems (e.g., Ge et al., 2019;
Zhong et al., 2017). Adding to these stark figures is a foreseeable increase in migration as a
result of climate change. Child and adolescent refugees who are displaced due to conflict,
disasters, and other crises are particularly vulnerable to trauma exposure and stressors, hazardous
living conditions, unsafe environments, challenges in meeting basic survival needs, and social
isolation (e.g., Alipui & Gerke, 2018; Richter et al., 2018). Further, these youth may experience
difficulties in developing their own identities in the context of their new host societies, and they

can be victims of discrimination and prejudice (e.g., Crocetti et al., 2011).
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On a different line, but with similar ramifications, nationwide closures of educational
institutions as a result of disease outbreaks may dramatically change the daily lives and
developmental outcomes of young people across the world. For instance, responses to the spread
of the COVID-19 pandemic in 2020 led to school closures for up to 91% (1.5 billion) of the
children and adolescent student population worldwide (UNESCO, 2020). These events have
contributed to compromised mental health (e.g., increased depressive and PTSD symptoms; Xie
et al., 2020) and increased risks to safety and well-being (The Alliance for Child Protection in
Humanitarian Action, 2020), while exacerbating educational inequities (Wang et al., 2020).
Moreover, even temporary closures of universities and training programs worldwide can delay
emerging adults’ preparation for adult work.

Together, these global events are fundamentally changing the picture of typical living
conditions of people across the world. There is an urgent need to scrutinize programmatic
approaches and practices to promote opportunities for young people facing these global
challenges, as they may become more the norm than the exception.

In this changing world, how can developmental science, as a field, contribute work that
will best support families, caregivers, educators, practitioners, and policymakers in providing
safe and nurturing environments (UNICEF, 2018), in which children and adolescents can grow
into healthy, functioning, and well-adjusted adults? Our answer is that we need, more than ever,
to address the lack of knowledge about the multiple and interdependent individual, social, and
cultural factors that can enhance the well-being of children growing up in highly vulnerable and
rapidly changing contexts and situations. A good place to start may be by broadening the scope
of research with migrant and refugee communities in order to explore how multiple personal and
social assets influence developmental outcomes (e.g., Trentacosta et al., 2016). Another critical
direction is to study the differential impact of contextual shifts in people’s lives according to

their age, cognitive abilities, health, race/ethnicity, or social class.

Global and Diversity-Inclusive Perspectives in Developmental Science

A consequence of ongoing migration and globalization is that contemporary societies are
increasingly diverse (van de Vijver, 2019). Yet, this diversity is still insufficiently accounted for
in developmental science theories, methods, and models. For example, although references to

“culture” have become increasingly evident, the great preponderance of research in academic
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journals continues to focus on people living in Western countries, especially the United States
and Western Europe (Arnett, 2008; Nielsen et al., 2017; Thalmayer et al., 2020). There are, of
course, exceptions to this observation, with, for example, cognitive development studies that
have been conducted in LMICs (e.g., Barbot et al., 2016; Lloyd-Fox et al., 2017), but rarely by

LMIC researchers. As noted by many, the dominance of Western institutions in developmental
science has narrowed the research base of theory and practice. Moreover, reliance on “etic”
approaches that impose external and supposedly universal meanings may not reflect local "emic"
realities of cultural communities; this limits our knowledge and may introduce cultural bias on
interventions promoted around the world for the benefit of children and families (Tomlinson et
al., 2014).

Our field must move toward a global and inclusive science of human development. As part of
this effort, it will be important to shift from identifying “culture-general” versus “culture-
specific” aspects of development, to recognizing that many aspects of human development are
often both general—i.e., based on of species-specific biological processes—and specific, that is,
shaped by local environments. In an increasingly global world, we need such a dual perspective
that combines attention to both dimensions of development (Jensen, 2012) to achieve more
accurate portrayals of a “universal” science of development while situating it within the multiple
contexts in which development takes place.

To address these concerns, we offer several specific recommendations. First, training programs
should be truly transdisciplinary, involving multiple disciplines and sub-disciplines that are not
typically included. Further, training should prioritize supporting careers of emerging scholars
who represent a diversity of cultures and life experiences, from both within and across
geographical and disciplinary boundaries. Developmental scientists from different nations and
cultures will need to engage in equitable collaboration in research and authorship, starting with
graduate and post-graduate training (Hedt-Gauthier et al., 2018; Tomlinson et al., 2006). This
includes fostering open access to current research publications for scholars in all parts of the
world, as well as opening data-sharing policies and access to measures. Relatedly, it is especially
important for developmental science programs to reach beyond currently dominant approaches,
to include greater emphasis on, for example, ethnographic and anthropological perspectives and

methods.
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Pursuing these goals should also help to address concerns of communities not typically
represented in mainstream Western publications, including minorities and minoritized
communities (e.g., Santos & Toomey, 2018), as well as generating knowledge about what is
normative and desirable across diverse populations, both within and across geopolitical
boundaries. Finally, standards for scholarly dissemination of developmental research should
emphasize clear and comprehensive reporting of culturally-relevant features (Yousafzai et al.,
2018), including sufficient detail on the study sample and the extent to which findings are
thought to be generalizable beyond the study context, as well as constraints on such
generalization. Commitment to open science that provides these details is needed to promote the
reproducibility and replicability of findings documenting increasingly complex and nuanced

perspectives on human development.

Developing in a Digital World

Among the drivers of rapid societal changes and globalization are new technologies and
digital media. The digital dimensions we live in are globally transforming our daily lives and
affecting how youth address developmental tasks. Early studies of the effects of digital media
and technology exposure tended to emphasize negative outcomes, such as new forms of
addictions and other mental health correlates (McCrae et al., 2017; Misra et al., 2016). More
balanced accounts highlight both benefits and risks of digital media to the health and
development of young people (Cole et al., 2018). For example, emerging adults are especially
high-frequency users of digital media and rely on them for social support during what can
otherwise be a lonely time of life (Arnett, 2013). Furthermore, promising evidence-based
benefits of experiences with new technologies, such as immersive virtual reality (IVR; Bailey &
Bailenson, 2017), have been reported in cognitive (Schmitz et al., 2020) and psychosocial
development (Barbot & Kaufman, 2020).

Educational opportunities may also be leveraged by new technologies and digital media.
Many youth use new forms of social media to learn and share knowledge with one another, so
the contribution of these new modalities for teaching and learning environments must be
considered (Bus et al., 2020). Online education may address circumstantial challenges, such as

those imposed by the current COVID-19 pandemic, but it may also offer important benefits for
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planning more tailored and diversified learning opportunities for children and youth from
multiple social groups and cultural backgrounds around the world.

In all, the advent of digital media and technology presents several challenges as well as
new directions. First, developmental science needs to continue fostering more balanced
perspectives on new technologies and our digital existence. If only “negative” correlates of these
dimensions are investigated, then their “positive” side will surely not be understood. Our
responsibility is ultimately to embrace these digital realities for current and future generations
and use them to shape new intervention modalities that support development. Doing so will
require research to clarify conditions that minimize adverse effects such as cyberbullying
(Schultze-Krumbholz & Scheithauer, 2015) and optimize positive developmental outcomes.
Developmental science may also capitalize on unique opportunities offered by new data
collection and measurement approaches offered by media technologies, such as digital
experience sampling. Such approaches may be used to monitor development in a dynamic way,
providing new insights on developmental processes and prompting new kinds of research
questions. These promises will require addressing challenges posed by a global digital divide
between high- and low-income communities (Dutton & Reisdorf, 2019; Gémez, 2019). If
technology and cutting-edge data collection techniques are leveraged to provide better
educational opportunities or access to mental health service, the primary target of those prospects

should not be just those with greater “technological capital” (Gomez, 2019).

Directions in the “How” and “What for” of Developmental Science

Thus far, we have outlined four topics that concern the “what” of developmental
science—in need of more concentrated research. These include identifying individual, social, and
cultural factors, and their interaction, that promote (or impede) the development of youth facing
global challenges; understanding what is normative and desirable across diverse populations in
order to offer culturally adapted interventions; clarifying conditions under which digital
technologies can optimize developmental outcomes to develop new intervention modalities while
also considering the digital divide; and understanding the processes and timing of effects that
shape our phenotypes under varying conditions, which will require more comprehensive
measurement of the physical and cultural environments of development. These topics are non-

exclusive and likely non-exhaustive, but in our opinion, they represent timely and particularly
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important directions for the field. We now turn to the processes and purposes of developmental

science - that is, the “how” and “what for.”

“How?”: The Replicability Crisis and the Need for Integration

At present, a recurrent question in the scientific community at large is: Can we trust these
findings? (e.g., Open Science Collaboration, 2015). The question of “how” we do developmental
science is emerging amid widespread concerns regarding scientific malpractice and integrity. An
inherent question for multidisciplinary fields such as developmental science is whether insights
from previous research hold up when probed from different angles. Different disciplines tend to
translate a complex research problem into different questions, methods, and analytic steps. It is
therefore neither surprising nor necessarily an indication of failed replicability if such studies
yield different results. But does the inherent diversity of our field, and the heterogeneity of
development itself (Molenaar, 2004), doom us to failed replicability? If we cannot expect to find
identical research answers from different subdisciplines within developmental science, this may
reflect the integral richness of our field. Still, developmental science is faced with the challenge
to produce replicable findings.

A necessary but not sufficient condition for improving replicability is transparency in
planning, conducting, and reporting research. Such transparency is essential for advancing
meaningful expectations and understanding of potential differences in outcomes from different
studies, which may reflect differences in methods or study context and provide valuable insights
into phenomena under scrutiny. Efforts toward greater transparency in various fields include
“open data” and preregistration guidelines—promoting access to data, analyses scripts, and other
methodological features. There is a small but emerging culture of sharing research data within
developmental science, despite common confusion as to who “owns” the data and who should
control its availability and access to its use (Gilmore, 2016; Jones et al., 2019). It is essential to
address issues of identifiability of research participants, adequate and protocolled data curation,
and timing of data release. Additional uncertainties in open data practice involve whether data
should be made available for verification (i.e., reproducibility) or secondary investigations for
which they were not initially intended (Beckmann, 2018).

A related concern is the prevalent idea that the goal of any research must be to conduct
hypothesis testing. The dominance of this “deductive paradigm” has led to deceptive and often

unethical practices such as post-hoc theory-grounding or SHARKing or Secretly Hypothesizing



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 12

After Results Are Known (Hollenbeck & Wright, 2017). Although pre-registration of hypotheses
(if any), design, measures, and analytic strategy in a time-stamped way represents good practice
in promoting research transparency, not all research needs to test hypotheses. Developmental
science research may well be exploratory: such research uncovers new questions and generates
new hypotheses and is compatible with the imperative for transparency. In fact,/span>pre-
registration is meant to make space for exploratory research in the same project or program that
aims at testing some a priori hypotheses. Moreover, post hoc data exploration is sometimes the
only way to leverage the value of costly data (Rosenthal, 1994); it might even be viewed as
unethical not to do so, as long as exploratory post-hoc results are presented as such (Hollenbeck
& Wright 2017). This is now well acknowledged in the statistical science community (e.g.,
Wasserstein et al., 2019), encouraging statistical thoughtfulness rather than unrestrained reliance
on statistical inference (e.g., Tong, 2019).

Further, data-driven analyses, such as latent transitions and latent class analyses and other
forms of "person-centered" data analytic approaches, offer powerful data exploration strategies
to developmental scientists. These techniques capture the inherent heterogeneity of development
that is critical to re-situate in developmental science. For example, new methods and apparatus
for analyses of developmental change, such as experience sampling or other intensive methods of
data collection, may allow researchers to describe developmental processes in a more fine-
grained way, make better predictions, and ultimately, support more tailored intervention
approaches. A final example is the advent of machine learning of “big data” that has yielded
valuable insights across a range of domains, such as the Neurosynth platform for fMRI data
(Poldrack et al., 2017) or promising initiatives such as the Adolescent Brain Cognitive
Development (ABCD) study, a large longitudinal study designed to understand factors that
influence variability in adolescent brain and cognitive development (Volkow et al., 2018). Given
the increasing availability of large-scale developmental research data, as well as subject-level
metadata generated across an individual’s life-span, the field could likewise benefit from big data
insights that illuminate the etiology, development, and malleability of human behavior (e.g.,
Gilmore, 2016). The same structural barriers and narrow perspectives outlined above, however,
currently challenge the exciting progress that big data have to offer developmental science.

Together, these challenges converge towards a common need for integration at multiple

levels. Developmental science should shift towards integrating discipline-specific methodologies
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and insights (e.g., neuroscience, developmental psychology, and behavioral genetics) and those
of neighboring disciplines (e.g., anthropology, biomedical sciences). Mapping both
commonalities and differences among findings across developmental science disciplines will
require integration across a range of methodological approaches to study a given developmental
phenomenon. Beyond addressing the imperative of replicability, developmental science also
needs integration of extant bodies of research for a given topic, so that more robust inferences
(e.g., meta-analysis), as well as new insights (e.g., deep learning), may be uncovered. While
doing so, developmental science should better acknowledge the value of hypotheses-free, data-
driven, and exploratory approaches, provided they are transparently reported as such, and
encourage inter-agency data sharing and open science infrastructure capable of supporting data
sharing at the lowest unit of measurement (e.g., Verhage et al., 2020).

The latter is a prerequisite for meaningful integration of nomothetic and idiographic
approaches (Molenaar, 2004) in developmental science, which would advance more
differentiated understanding of developmental phenomena and, ultimately, differentiated
intervention plans. Cronbach (1957) called for such integration of the experimental approach—
concerned with replicable interventionist control over situational variations—and the
correlational approach—focused on variation between individuals in settings where such control
is impossible but knowledge of individual variation would be indispensable for application. Now

more than ever, this call should be taken seriously.

“What for?”: From Developmental Science to Practice

Developmental science today faces another urgent question: How do we make our research
meaningful in the real world outside the ivory towers of academe? Although developmental
science has grown exponentially over the past decades in numbers of people, projects, and
publications, in some ways it has narrowed its focus. Over-specialization and discipline-based
compartmentalization call for greater integration, as outlined above. Illustrations of this trend
include the weakening or dissolution of interdisciplinary departments and dominance of
academic “silos” in some universities. A similar drift is seen in intervention program research
and evaluations, where the “gold standard” has become narrowly defined “rigorous” designs
(usually randomized controlled trials or RCTs), often omitting information on samples, contexts,
and processes that would allow evaluators to gauge the effectiveness of a program in terms of

why, how, and for whom the intervention works (Britto et al., 2017; Harkness & Super, in press;
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Hein & Weeland, 2019). As a result, large interventions may fail to provide satisfactory return on
investment, as discussed in this issue (van IJzendoorn & Bakermans-Kranenburg, 2020).

To address these challenges, we need culturally adapted preventive and ameliorative
interventions to support the health and development of children and families. When possible,
these should be based on a unifying conceptual model to align concepts from various fields such
as prevention science, health psychology, anthropology, and education. To scale up evidence-
based prevention and intervention programs, we must communicate the value and broader
impacts of our work to decision-makers who often strive to get more value for less money spent
for an existing or competing program — a growing challenge in the post-COVID-19 era of scarcer
resources.

We need to stimulate discussions about which aspects of early child or adolescent
development are desirable and should be promoted, and which are considered undesirable and
should be prevented. This debate should engage not only bioethicists but also professionals,
practitioners, and policy-makers, as well as individuals at all stages of development across the
lifespan. We must also strengthen outreach and engagement with the public, including teachers
or staff in education, on the rle and significance of developmental science (e.g., Shonkoff, 2020).
This includes providing training to pertinent stakeholders and policy-makers to help them gauge
preventive interventions and their utility across domains and developmental time. The
publication process can be a way for developmental scientists to communicate their research,
both within their research communities and to the public. In this regard, applying suggestions of
the American Psychological Association’s task force on translational communication to the
public (Kaslow, 2015) may be an important first step. Finally, essential to transforming
developmental science is fostering local, regional, national, and international partnerships that
bring together researchers, practitioners, and policy investors in the multicultural societies of
which we are all a part (Cooper & Seginer, 2018). Ongoing engagement of members of the
communities affected, educators, practitioners, and policymakers in research, from design to
implementation, and interpretation of results, will increase the applicability of our findings (e.g.,
Piquero, 2019). This endeavor is possible, as elegantly illustrated by Mulvey and colleagues
(2020) in this issue.
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Conclusions

Bringing together our proposed “what”, “how” and “what for” of developmental science,
this manifesto concludes with some thoughts on “where” we hope to see the field heading.
Specifically, we advocate for an integrative developmental science committed to inclusive,
transdisciplinary, and transparent research leading to actionable outcomes. Strategies for
achieving this goal were outlined across this paper and may be summarized in the following five
proposals.

Integrating discipline-specific methodologies and findings (including nomothetic and

idiographic approaches), and strengthening collaborations across disciplinary or cultural

boundaries. The concept of integration is pivotal: developmental science should not consist of
superposition of knowledge and approaches from distinct subdisciplines, but rather a synthesis
that acknowledges the dynamic interplay among biological, cultural, psychological, and
sociological dimensions in individual and group development.

Making our research inclusive of human diversity, including populations

underrepresented in scientific publications, particularly minority and minoritized communities

such as migrants, refugees, and children and families of color. Because development and the

world we live in are not monolithic, we must make every effort to represent human diversity in
our study samples and collaborative teams. Only then will we be working towards the global
generalizability of findings, while mapping individual and contextual variations and their
intersections in the course of human development.

Promoting truly transdisciplinary developmental science training programs, by

representing a diversity of methods, disciplinary perspectives, and engaging students, scholars,

practitioners, and policy investors representing diverse cultures and experiences. Likewise,

mirroring the integration and inclusion we call for, training developmental scientists must also
be transdisciplinary and equitable, to encourage our common understanding and spirit of
openness and collaboration throughout the research process.

Promoting transparency in research by harmonizing key concepts across applied

developmental science disciplines (e.g., prevention science and education); clearly reporting

comprehensive and culturally-relevant features of research; and encouraging data sharing at the

smallest unit of measurement to support (transparent) exploratory approaches and integration.

Transparency is not just a response to the replicability crisis; it is also a warranty that our
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research contributes to understanding the phenomena at hand (e.g., why two studies show
inconsistent findings) and to progress in the integration and synthesis of findings.

Increasing the actionability and outreach of developmental science, by communicating

the real-world value and broader impacts of our work to policymakers while strengthening

outreach and engagement with the public. If we want developmental science to have relevance

and benefit for human development, it is essential that we communicate our achievements,
challenges, and prospects to all actors, including policymakers, practitioners, and the public
affected by our work. Further, we must do this in ways that are accessible and relevant for
different audiences who need data for different purposes.

In sum, the purpose of this manifesto is to stimulate discussion and action plans about the
future “what?”, “how?”, and “what for?” of developmental science. We see this conversation as
essential, not only because our world is rapidly changing in many regards, but also as a reflection
of the growing needs for meaningful directions in developmental science and in broader
scientific community. Mirroring the multidisciplinarity of developmental science, this manifesto
reflects discussions among a diverse group of scholars whose thinking is reflected here. Despite
our individual interests and pursuits, this initiative revealed common ground with respect to the
“where?”” we hope to see the field going.

Many of the arguments we have advanced have been previously set forth in different
forms (e.g., Kaslow, 2015; Mascolo & Bidell, 2020; Nielsen et al., 2017; Santos & Toomey,
2018; Shonkoff, 2020), but they have not been considered synergistically. The road to achieving
the transformation of developmental science is paved with considerable challenges. For example,
to fully leverage the potential of technology-aided research, open science, and the “big data”
revolution, we need to work collectively to address the ethical challenges they pose and build the
infrastructures they require. Despite these challenges, our optimism draws from our hope that
genuine commitment to the directions outlined here will serve as a catalyst for our collective
contribution to the benefit of human development. To address this ultimate goal, we welcome

reflections, criticisms, and alternative proposals in response to this manifesto.



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 17

References

Alipui, N., & Gerke, N. (2018). The refugee crisis and the rights of children: Perspectives on
community-based resettlement programs. New Directions for Child and Adolescent
Development, 2018(159), 91-98. https://doi.org/10.1002/cad.20228

Arnett, J. J. (2008). The neglected 95%: Why American psychology needs to become less
American. American Psychologist, 63(7), 602—614. https://doi.org/10.1037/0003-
066X.63.7.602

Arnett, J. J. (2013). The evidence for generation we and against generation me. Emerging
Adulthood, 1(1), 5-10.

Bailey, J. O., & Bailenson, J. N. (2017). Immersive Virtual Reality and the Developing Child. In
Cognitive Development in Digital Contexts (pp. 181-200). Elsevier.
https://doi.org/10.1016/B978-0-12-809481-5.00009-2

Bakermans-Kranenburg, M. J., & van IJzendoorn, M. H. (2015). The Hidden Efficacy of
Interventions: GenexEnvironment Experiments from a Differential Susceptibility
Perspective. Annual Review of Psychology, 66(1), 381-409.
https://doi.org/10.1146/annurev-psych-010814-015407

Barbot, B., & Kaufman, J. C. (2020). What makes immersive virtual reality the ultimate empathy
machine? Discerning the underlying mechanisms of change. Computers in Human
Behavior, 106431. https://doi.org/10.1016/j.chb.2020.106431

Barbot, B., Krivulskaya, S., Hein, S., Reich, J., Thuma, P. E., & Grigorenko, E. L. (2016).
Identifying learning patterns of children at risk for Specific Reading Disability.
Developmental Science, 19(3), 402—418. https://doi.org/10.1111/desc.12313

Beckmann, J. F. (2018). Deferential trespassing: Looking through and at an intersectional lens.
New Directions for Child and Adolescent Development, 2018(161), 119-123.
https://doi.org/10.1002/cad.20243

Bornstein, M. H. (2017). The specificity principle in acculturation science. Perspectives on
Psychological Science, 12(1), 3-45.

Britto, P. R., Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G., Vaivada, T., Perez-
Escamilla, R., Rao, N., Ip, P., Fernald, L. C. H., MacMillan, H., Hanson, M., Wachs, T.
D., Yao, H., Yoshikawa, H., Cerezo, A., Leckman, J. F., & Bhutta, Z. A. (2017).
Nurturing care: Promoting early childhood development. The Lancet, 389(10064), 91—
102. https://doi.org/10.1016/S0140-6736(16)31390-3

Bus, A. G., Neuman, S. B., & Roskos, K. (2020). Screens, Apps, and Digital Books for Young
Children: The Promise of Multimedia. AERA Open, 6(1), 2332858420901494.
https://doi.org/10.1177/2332858420901494

Cole, C. F., Lee, J. H., Bucuvalas, A., & Sirali, Y. (2018). Seven Essential Elements for Creating
Effective Children’s Media to Promote Peacebuilding: Lessons from International
Coproductions of Sesame Street and Other Children’s Media Programs. New Directions
for Child and Adolescent Development, 2018(159), 55-69.
https://doi.org/10.1002/cad.20229

Cooper, C. R., & Seginer, R. (2018). Introduction: Navigating pathways in multicultural nations:
Identities, future orientation, schooling, and careers. New Directions for Child and
Adolescent Development. 2018(160), 7—-13. https://doi.org/10.1002/cad.20235



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 18

Crocetti, E., Fermani, A., Pojaghi, B., & Meeus, W. (2011). Identity formation in adolescents
from Italian, mixed, and migrant families. Child & Youth Care Forum, 40, 7-23.

Cronbach, L. J. (1957). The two disciplines of scientific psychology. American Psychologist,
12(11), 671-684.

Damon, W. (2005). Looking back, for a change: A story of directions in child and adolescent
development. New Directions for Child and Adolescent Development, 2005(109), 15-19.

Dutton, W. H., & Reisdorf, B. C. (2019). Cultural divides and digital inequalities: Attitudes
shaping Internet and social media divides. Information, Communication & Society, 22(1),
18-38. https://doi.org/10.1080/1369118X.2017.1353640

Eccles, J. S. (2013). Schools, Academic Motivation, and Stage-Environment Fit. In Handbook of
Adolescent Psychology (pp. 125-153). John Wiley & Sons, Ltd.
https://doi.org/10.1002/9780471726746.ch5

Elder, G. H. (2018). Children Of The Great Depression: 25th Anniversary Edition. Routledge.
https://doi.org/10.4324/9780429501739

Ge, Y., Song, L., Clancy, R. F., & Qin, Y. (2019). Studies on left-behind children in China:
Reviewing paradigm shifts. New Directions for Child and Adolescent Development,
2019(163), 115-135. https://doi.org/10.1002/cad.20267

Gilmore, R. O. (2016). From big data to deep insight in developmental science. WIREs Cognitive
Science, 7(2), 112—126. https://doi.org/10.1002/wcs.1379

Goémez, D. C. (2019). Technological capital and digital divide among young people: An
intersectional approach. Journal of Youth Studies, 22(7), 941-958.
https://doi.org/10.1080/13676261.2018.1559283

Halldorsdottir, T., & Binder, E. B. (2017). Gene x environment interactions: From molecular
mechanisms to behavior. Annual Review of Psychology, 68, 215-241.

Harkness, S., & Super, C. M. (in press). Why understanding culture is essential for supporting
children and families. Applied Developmental Science.

Hedt-Gauthier, B., Airhihenbuwa, C. O., Bawah, A. A., Cherian, T., Connelly, M. T., Hibberd,
P. L., Ivers, L. C., Jerome, J. G., Kateera, F., & Manabe, Y. C. (2018). Academic
promotion policies and equity in global health collaborations. The Lancet, 392(10158),
1607-1609.

Hein, S., & Weeland, J. (2019). Introduction to the Special Issue. Randomized Controlled Trials
(RCTs) in Clinical and Community Settings: Challenges, Alternatives, and
Supplementary Designs. New Directions for Child and Adolescent Development,
2019(167), 7-15. https://doi.org/10.1002/cad.20312

Hendry, L. B., & Kloep, M. (2018). Reframing Adolescent Research. Routledge.
https://doi.org/10.4324/9781315150611

Hollenbeck, J. R., & Wright, P. M. (2017). Harking, Sharking, and Tharking: Making the Case
for Post Hoc Analysis of Scientific Data. Journal of Management, 43(1), 5-18.
https://doi.org/10.1177/0149206316679487

Jensen, L. A. (2012). Bridging Universal and Cultural Perspectives: A Vision for Developmental
Psychology in a Global World. Child Development Perspectives, 6(1), 98—104.
https://doi.org/10.1111/5.1750-8606.2011.00213.x



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 19

Johnson, M. H., & de Haan, M. (2015). Developmental Cognitive Neuroscience (4th Edition).
Blackwell/Wiley.

Jones, E. J. H., Mason, L., Begum Alj, J., van den Boomen, C., Braukmann, R., Cauvet, E.,
Demurie, E., Hessels, R. S., Ward, E. K., Hunnius, S., Bolte, S., Tomalski, P., Kemner,
C., Warreyn, P., Roeyers, H., Buitelaar, J., Falck-Ytter, T., Charman, T., & Johnson, M.
H. (2019). Eurosibs: Towards robust measurement of infant neurocognitive predictors of

autism across Europe. Infant Behavior and Development, 57, 101316.
https://doi.org/10.1016/j.intbeh.2019.03.007

Kaslow, N. J. (2015). Translating psychological science to the public. American Psychologist,
70(5), 361-371. https://doi.org/10.1037/a0039448

Lerner, R. M. (2018). Concepts and Theories of Human Development. Routledge.

Lloyd-Fox, S., Begus, K., Halliday, D., Pirazzoli, L., Blasi, A., Papademetriou, M., Darboe, M.
K., Prentice, A. M., Johnson, M. H., & Moore, S. E. (2017). Cortical specialisation to
social stimuli from the first days to the second year of life: A rural Gambian cohort.
Developmental Cognitive Neuroscience, 25, 92—104.

Mascolo, M. F., & Bidell, T. R. (2020). Handbook of Integrative Developmental Science: Essays
in Honor of Kurt W. Fischer. Routledge. https://doi.org/10.4324/9781003018599

McCrae, N., Gettings, S., & Purssell, E. (2017). Social Media and Depressive Symptoms in
Childhood and Adolescence: A Systematic Review. Adolescent Research Review, 2(4),
315-330. https://doi.org/10.1007/s40894-017-0053-4

Meaney, M. J. (2017). Epigenetics and the Biology of Gene x Environment Interactions. In P. H.
Tolan & B. L. Leventhal (Eds.), Gene-Environment Transactions in Developmental
Psychopathology: The Role in Intervention Research (pp. 59—94). Springer International
Publishing. https://doi.org/10.1007/978-3-319-49227-8 4

Misra, S., Cheng, L., Genevie, J., & Yuan, M. (2016). The iPhone Effect: The Quality of In-
Person Social Interactions in the Presence of Mobile Devices. Environment and
Behavior, 48(2), 275-298. https://doi.org/10.1177/0013916514539755

Molenaar, P. C. (2004). A manifesto on psychology as idiographic science: Bringing the person
back into scientific psychology, this time forever. Measurement, 2(4), 201-218.

Mulvey, K. L., McGuire, L., Hoffman, A, ...., & Rutland, A. (2020). Learning Hand in Hand:
Engaging in Research-Practice Partnerships to Advance Developmental Science. New
Directions for Child and Adolescent Development, 172.

Nielsen, M., Haun, D., Kértner, J., & Legare, C. H. (2017). The persistent sampling bias in
developmental psychology: A call to action. Journal of Experimental Child Psychology,
162,31-38.

Open Science Collaboration. (2015). Estimating the reproducibility of psychological science.
Science, 349(6251), aac4716. https://doi.org/10.1126/science.aac4716

Piquero, A. R. (2019). Nothing Fake Here: The public criminology case for being smart on crime
by being smarter on people. Justice Evaluation Journal, 2(1), 73-92.

Poldrack, R. A., Baker, C. 1., Durnez, J., Gorgolewski, K. J., Matthews, P. M., Munafo, M. R.,
Nichols, T. E., Poline, J.-B., Vul, E., & Yarkoni, T. (2017). Scanning the horizon:
Towards transparent and reproducible neuroimaging research. Nature Reviews
Neuroscience, 18(2), 115.



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 20

Richter, L. M., Lye, S. J., & Proulx, K. (2018). Nurturing care for young children under
conditions of fragility and conflict. New Directions for Child and Adolescent
Development, 2018(159), 13-26. https://doi.org/10.1002/cad.20232

Rosenthal, R. (1994). Science and ethics in conducting, analyzing, and reporting psychological
research. Psychological Science, 5(3), 127-134.

Santos, C. E., & Toomey, R. B. (2018). Integrating an intersectionality lens in theory and
research in developmental science. New Directions for Child and Adolescent
Development, 2018(161), 7-15. https://doi.org/10.1002/cad.20245

Schmitz, A., Joiner, R., & Golds, P. (2020). Is seeing believing? The effects of virtual reality on
young children’s understanding of possibility and impossibility. Journal of Children and
Media, 14(2), 158—172. https://doi.org/10.1080/17482798.2019.1684964

Schultze-Krumbholz, A., & Scheithauer, H. (2015). Cyberbullying. In T. P. Gullotta, R. W.
Plant, & M. A. Evans (Eds.), Handbook of Adolescent Behavioral Problems: Evidence-
Based Approaches to Prevention and Treatment (pp. 415-428). Springer US.
https://doi.org/10.1007/978-1-4899-7497-6_22

Serpell, R., & Marfo, K. (2014). Some long-standing and emerging research lines in Africa. New
Directions for Child and Adolescent Development, 2014(146), 1-22.

Shonkoff, J. P. (2020). Making developmental science accessible, usable, and a catalyst for
innovation. Applied Developmental Science, 24(1), 37-42.
https://doi.org/10.1080/10888691.2017.1421430

Super, C. M., & Harkness, S. (2002). Culture structures the environment for development.
Human Development, 45(4), 270-274.

Thalmayer, A. G., Toscanelli, C., & Arnett, J. J. (2020). The neglected 95% revisited: Is
American psychology becoming less American? American Psychologist, No Pagination
Specified-No Pagination Specified. https://doi.org/10.1037/amp0000622

The Alliance for Child Protection in Humanitarian Action. (2020). Technical Note: Protection of
Children during the Coronavirus Pandemic, Version 1.
https://www.unicef.org/documents/technical-note-protection-children-coronavirus-
disease-2019-covid-19-pandemic

Tomlinson, M., Bornstein, M. H., Marlow, M., & Swartz, L. (2014). Imbalances in the
knowledge about infant mental health in rich and poor countries: Too little progress in
bridging the gap. Infant Mental Health Journal, 35(6), 624—629.

Tomlinson, M., Swartz, L., & Landman, M. (2006). Insiders and outsiders: Levels of
collaboration in research partnerships across resource divides. Infant Mental Health
Journal, 27(6), 532-543.

Tong, C. (2019). Statistical Inference Enables Bad Science; Statistical Thinking Enables Good
Science. The American Statistician, 73(supl), 246-261.
https://doi.org/10.1080/00031305.2018.1518264

Trentacosta, C. J., McLear, C. M., Ziadni, M. S., Lumley, M. A., & Arfken, C. L. (2016).
Potentially traumatic events and mental health problems among children of Iraqi

refugees: The roles of relationships with parents and feelings about school. American
Journal of Orthopsychiatry, 86(4), 384.



MANIFESTO FOR NEW DEVELOPMENTAL SCIENCE 21

Trentacosta, C. J., & Mulligan, D. (2020). New Directions in Understanding the Role of
Environmental Contaminants in Child Development: Four Themes. New Directions for
Child and Adolescent Development, 172.

UNESCO. (2020, March 4). COVID-19 Educational Disruption and Response. UNESCO.
https://en.unesco.org/covid19/educationresponse

UNICEEF. (2018). Nurturing care for early childhood development: A framework for helping
children survive and thrive to transform health and human potential. World Health
Organization, Geneva.

United Nations High Commissioner for Refugees. (2020). UNHCR - Global Trends 2019:
Forced Displacement in 2019. UNHCR Global Trends 2019.
https://www.unhcr.org/globaltrends2019/

van de Vijver, F. J. (2019). Towards a Paradigm to Study Psychological Ramifications of
Globalization. New Directions for Child and Adolescent Development, 2019(164), 117—
122. https://doi.org/10.1002/cad.20275

van [Jzendoorn, M., & Bakermans-Kranenburg, M. (2020). Problematic cost-utility analysis of
interventions for behavior problems in children and adolescents. New Directions for
Child and Adolescent Development, 172.

Verhage, M. L., Schuengel, C., Duschinsky, R., van [Jzendoorn, M. H., Fearon, R. M. P.,
Madigan, S., Roisman, G. 1., Bakermans—Kranenburg, M. J., & Oosterman, M. (2020).
The Collaboration on Attachment Transmission Synthesis (CATS): A Move to the Level
of Individual-Participant-Data Meta-Analysis. Current Directions in Psychological

Science, 29(2), 199-206. https://doi.org/10.1177/0963721420904967

Volkow, N. D., Koob, G. F., Croyle, R. T., Bianchi, D. W., Gordon, J. A., Koroshetz, W. J.,
Pérez-Stable, E. J., Riley, W. T., Bloch, M. H., Conway, K., Deeds, B. G., Dowling, G.
J., Grant, S., Howlett, K. D., Matochik, J. A., Morgan, G. D., Murray, M. M., Noronha,
A., Spong, C. Y., ... Weiss, S. R. B. (2018). The conception of the ABCD study: From
substance use to a broad NIH collaboration. Developmental Cognitive Neuroscience, 32,
4-7. https://doi.org/10.1016/j.dcn.2017.10.002

Wang, G., Zhang, Y., Zhao, J., Zhang, J., & Jiang, F. (2020). Mitigate the effects of home
confinement on children during the COVID-19 outbreak. The Lancet, 395(10228), 945—
947. https://doi.org/10.1016/S0140-6736(20)30547-X

Wasserstein, R. L., Schirm, A. L., & Lazar, N. A. (2019). Moving to a World Beyond “p <0.05.”
The American Statistician, 73(supl), 1-19.
https://doi.org/10.1080/00031305.2019.1583913

Xie, X., Xue, Q., Zhou, Y., Zhu, K., Liu, Q., Zhang, J., & Song, R. (2020). Mental Health Status
Among Children in Home Confinement During the Coronavirus Disease 2019 Outbreak
in Hubei Province, China. JAMA Pediatrics.
https://doi.org/10.1001/jamapediatrics.2020.1619

Yousafzai, A. K., Aboud, F. E., Nores, M., & Kaur, R. (2018). Reporting guidelines for
implementation research on nurturing care interventions designed to promote early
childhood development. Annals of the New York Academy of Sciences, 1419(1), 26-37.

Zhong, H., Xu, J., & Piquero, A. R. (2017). Internal migration, social exclusion, and

victimization: An analysis of Chinese rural-to-urban migrants. Journal of Research in
Crime and Delinquency, 54(4), 479-514.



