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Abstract: This research provides a systematic overview of psychological areas using assimilation and accommodation to explain development
and adaptation processes from 1998 to 2018. We primarily aimed to identify the main psychological research areas connected to assimilation
and accommodation. We used assimilation and accommodation as keywords to extract data from SpringerLink, PsycINFO, and PsycARTICLES.
Of 500 articles, 473 were included in the analysis. Ten categories were identified to allow systematization along with different research areas
and development trajectories. The meanings of these terms were analyzed in terms of scientific impact, their connection to Piaget and
Baldwin, application, and research methods. Our analysis has distilled the most driving and scientifically relevant approaches to assimilation
and accommodation within psychological research, with the work of Baldwin and Piaget influencing practically all views. Thus, we have
identified a common understanding of assimilation and accommodation, although the direction of the adaptation process should be made
explicit in the future. Based on our analyses, we were able to identify white spots on the research map that should be focused on in future
work: the need to better understand the interdependence and synchronicity of both processes, the connection to affects and emotions, and
the potential co-research with artificial intelligence.
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The concepts of assimilation and accommodation were
introduced by Jean Piaget, who extensively applied these
in his theory of cognitive development. However, James
Mark Baldwin had already used the terms to explain human
development in 1906, albeit in a different and even more
biological sense related to the reception and processing of
information. Baldwin associated assimilation with object
recognition, anticipating the concept of over-assimilation,
and explained accommodation as follows. Baldwin’s defini-
tion of assimilation and accommodation shaped the under-
standing of many later scientists, including Piaget. Baldwin
proposed that learning behavior, based on assimilation and
accommodation, directly influences natural selection and
evolution in an epigenetic sense (named “Baldwin effect”;
Simpson, 1953).

Piaget popularized the terms “assimilation,” “accommo-
dation,” and “equilibration” among the psychological
scientific community, despite repeated criticism. Boden
remarked that “recent research on development – spanning
biology, psychology, and abstract formalization – shows that
Piaget was more right than he seemed . . . as well as being
more wrong” (Boden, 1994, p. XXIX). She comments on
the vagueness of Piaget’s theoretical statements: “‘assimila-
tion’ and ‘accommodation’ have clear meaning in biological
contexts. But whether they are equally or – even usefully –

clear in psychological or epistemological contexts” (Boden,
1994, p. 13).

We suggest that this ambiguity is one reason for the wide
application of the concepts in different psychological
research contexts, as it allows a degree of freedom in under-
standing the structure and functioning of developmental
and adaptation processes in different psychological
contexts, from individual to the system and vice versa. At
first glance, it seems that the concepts have evolved into
many different understandings, depending on the field of
research. In the current integrative review, we aimed to
clarify whether such diverse applications can lead to a com-
mon understanding, regardless of the domain of application.
The review provides a systematic overview of psychological
areas where assimilation and accommodation were used to
explain development and adaptation processes from 1998 to
2018. It identifies the main psychological research areas
where assimilation and accommodation play a pivotal role
and clarifies their meanings in different realms.

Data

We collected data from SpringerLink, PsycINFO, and
PsycARTICLES, using “assimilation” and “accommodation”
as keywords. We aimed to use general parameters with
as few restrictions as possible to obtain various articles
with the terms. For SpringerLink, we used the parameters
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“within psychology,” “article,” and “1998–2018.” PsycINFO
and PsycARTICLES were combined in one database by
Ovid�, where we used the parameters “English language,”
“peer-reviewed journal,” and “1998–2018.” The cut-off date
was April 17, 2018. We identified 500 contributions
(SpringerLink: 130, PsychINFO: 127, PsychARTICLES:
243). After excluding duplicate articles, 473 articles were
considered for review.

Categorization

Our main objective was to identify categories that allow the
systematization of assimilation and accommodation along
with different research areas and development trajectories.
We followed an inductive strategy and searched for specific
meanings of the terms, including authors who had devel-
oped influential approaches.

After the first reading session, we distilled 11 categories,
which mainly represented the final categorization. Follow-
ing a second reading, we merged some categories because
of their content proximity and avoided too many similar
categories, such as identity and personality, cultural issues,
and more general social issues. We also broadened the
psychotherapeutic approach to general clinical issues.

After specifying and describing the categories, we catego-
rized all 473 articles. For clear categorization, a protocol was
designed with detailed descriptions of each category, as well
as inclusion and exclusion criteria for each category. For all
473 articles, we obtained Cohen’s κ = .85. Based on 62 arti-
cles, we tested the reliability with an independent educa-
tional psychology researcher and obtained Fleiss’ κ = .87,
which, according to Landis and Koch (1977), is nearly per-
fect. Others, such as MiniTab, Inc. (2020), suggest that a
value of at least Fleiss’ κ = .75 indicates a good agreement.

Category overlaps (both clinical and epistemological)
occurred at an early stage in some cases, such as for articles
on the integration movement in US psychotherapy, which
was partially reflected in our data. We decided to include
these in the epistemological category, as they mostly con-
tained theoretical discussions of the integration at a
methodological level. Here, the key criteria were the main
message and target audience of the article. Therefore, in
the third reading session, we reviewed each instance of
non-compliance with categorization and reassigned these
articles to their final respective categories through a joint
communicative validation process, which formed the basis
for our analyses. We also identified subcategories for each
category (see Table E1 in the Electronic Supplementary
Material, ESM 1). Piaget is cited in only 99 (21%) articles;
48 articles (10%) mentioned him, and 318 (67%) neither
mentioned nor cited Piaget.

Text Types and Applied Methods

We categorized text type and research methodology and
identified 10 categories: theoretical, quantitative, qualita-
tive, mixed-method, experimental, quasi-experimental,
literature review, systematic review, meta-analysis, and
book review. These methods were not randomly distributed
across the content categorization. Articles dealing with
psycholinguistic topics were mostly experimental or quasi-
experimental, and articles with epistemological content
were often theoretical contributions. Programming was only
found in the category Behavioral Contexts, where authors
used the principles of assimilation and accommodation to
develop robots capable of learning.

Importance of Assimilation and
Accommodation

We investigated the relevance or impact of the terms assim-
ilation and accommodation in each article, distinguishing
between 0 = no use, only mentioning the terms; 1 = appli-
cation of an approach; 2 = testing an approach; and 3 =
developing a new approach. Most developments were
observed under Personality and Identity. Relatively, Behav-
ioral Context, the category with the smallest number of arti-
cles, also contained the most developments (Table 1). The
Figure in ESM 2 shows the time frame and categories for
the use of assimilation and accommodation. ESM 3 pro-
vides a list of all articles, sorted by category, year, and first
author.

Categories

Social Context

The largest, most heterogeneous category contains
104 articles on adapting to a new culture, including national,
family, class, and organizational culture. Several articles
focused on acculturation models, such as that of Gordon
(1964), Berry (1970), and Tajfel (1981). According toGordon
(1964), assimilation is a one-way strategy of adaptation to a
new culture, where members of a minority culture adopt
dominant cultural attributes (e.g., values, norms, and
language) while renouncing their original culture. Gordon
described cultural assimilation (1964; in Oyserman et al.,
1998, p. 1608) as “adopting the norms of the majority
society, while structural assimilation was described as
movement of the minority into the social structure of major-
ity society.” Social-structural conditions are considered a
major obstacle for minorities to be assimilated into the
majority society. According to Montalvo (2009), assimila-
tion was standard practice among immigrants adapting to
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Table 1. Importance of assimilation and accommodation per category

Category No use
Application of
an approach

Testing an
approach

Developing an
approach Total

Social Context

Count 64 19 20 1 104

% within category 61.54 18.27 19.23 0.96 100.00

% of total 13.53 4.02 4.23 0.21 21.99

Personality and Identity

Count 20 31 15 7 73

% within category 27.40 42.47 20.55 9.59 100.00

% of total 4.23 6.55 3.17 1.48 15.43

Clinical context

Count 22 24 12 1 59

% within category 37.29 40.68 20.34 1.69 100.00

% of total 4.65 5.07 2.54 0.21 12.47

Coping

Count 10 28 13 1 52

% within category 19.23 53.85 25.00 1.92 100.00

% of total 2.11 5.91 2.75 0.21 10.99

Epistemological issues

Count 18 18 10 6 52

% within category 34.62 34.62 19.23 11.54 100.00

% of total 3.81 3.81 2.11 1.27 10.99

Educational context

Count 23 10 18 0 51

% within category 45.10 19.61 35.29 0.00 100.00

% of total 4.86 2.11 3.81 0.00 10.78

Biological and neurophysiological perspectives

Count 2 11 8 3 24

% within category 8.33 45.83 33.33 12.50 100.00

% of total 0.42 2.33 1.69 0.63 5.07

Psycholinguistic approaches

Count 5 3 16 0 24

% within category 20.83 12.50 66.67 0.00 100.00

% of total 1.06 0.63 3.38 0.00 5.07

Behavioral context

Count 1 1 1 5 8

% within category 12.50 12.50 12.50 62.50 100.00

% of total 0.21 0.21 0.21 1.06 1.69

Assimilation and accommodation used in another meaning

Count 12 2 0 0 14

% within category 85.71 14.29 0.00 0.00 100.00

% of total 2.54 0.42 0.00 0.00 2.96

No explicit use of assimilation and accommodation

Count 12 0 0 0 12

% within category 100.00 0.00 0.00 0.00 100.00

% of total 2.54 0.00 0.00 0.00 2.54

Total

Count 189 147 113 24 473

% within category 39.96 31.08 23.89 5.07 100.00

% of total 39.96 31.08 23.89 5.07 100.00

Note. Count = Absolute numbers; % within category = Percentage within a category; Importance of assimilation and accommodation: No use = No explicit or
meaningful use of assimilation and accommodation; Application of an approach = for example, a scale, or to explain a phenomenon in the introduction or
discussion; Testing an approach = for example, in an experiment, or discussing it, like in an systematic review or theoretical contribution; Developing an
approach = contributions, in which newly developed approaches are presented for the first time to the community.
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American culture, gradually losing their native habits and
language to be accepted by dominant group members, as
it was believed to be the best strategy for the integration
of minority status members with the dominant culture.

In their qualitative research, Sonn and Fisher (2003)
explored questions of identity and oppression during
the apartheid in South Africa. They referred to Tajfel’s
(1981) understanding of assimilation, stating, “assimilation
involves rejecting a minority status in favor of that of the
majority, and can include passing, the masking of a true
social identity and the appearance of moving into a new
group” (p. 118). Both Gordon and Tajfel explain assimilation
as a process of abandoning one’s own culture and creating a
social identity corresponding with the dominant culture.

The accommodation was used more heterogeneously
than assimilation. In 22 articles, accommodation was
understood as an adjustment of cultural, environmental,
linguistic, political, or testing conditions or, vice versa, as
a one-way adaptation of certain groups to specific condi-
tions. Young (2010) reports accommodation as adjusting
an environment for disabled psychiatric patients, while
Moen (2011) discusses the term “work-family fit” in terms
of five challenges. Other authors understood accommoda-
tion as a two-way process with both sides having to adjust.
Cox et al. (2010) understood accommodation as the will-
ingness of the mainstream culture to accept the minority
and vice versa. According to Berry’s acculturation model,
mutual accommodation is a synonym for cultural integra-
tion (Berry, 1970, 1997; Berry & Annis, 1974). This model
encompasses four strategies for acculturation: integration,
assimilation, separation, and marginalization, which differ
in their degree of preservation of original culture and partic-
ipation in mainstream society. Here, assimilation involves a
strong orientation toward mainstream society at the
expense of maintaining heritage culture.

A general overview of the articles in this category is
provided in Table 1. Notably, only one article matched our
criteria for high scientific impact. Leong and Lee (2006)
presented their cultural accommodation model (CAM) for
cross-cultural psychotherapy – an extension of Leong’s
(1996) integrative model of cross-cultural psychotherapy.
The authors provide a theoretical model for psychothera-
peutic work with clients from different cultures and facing
acculturation issues. Within a cultural accommodation
process, psychotherapists should identify culturally relevant
dimensions (individual or culture-specific constructs, such
as individualism-collectivism or high-low context communi-
cation styles) that distinguish their culturally diverse clients
from mainstream culture. When these cultural blind spots
are identified and accommodated, more culturally valid
psychotherapeutic interventions can be implemented.
CAM, as developed in this article, attracted international

interest and received 139 citations by October 2020.
Assimilation was also mentioned in this article as an
approach to acculturation, where cultural differences are
acknowledged but minimized so that racial and ethnic
minority groups are assimilated to the dominant culture.

Personality and Identity

Personality and Identity included articles that use assimila-
tion and accommodation to describe personality and iden-
tity change and development (N = 73). One branch can be
traced back to Whitbourne’s identity theory: “identity is
theorized to form an organizing schema through which an
individual’s experiences are interpreted” (Whitbourne &
Collins, 1998, p. 519). Whitbourne’s approach is based on
the work of Piaget and Brandtstädter and describes the
aging and identity processes and how people deal with
them. In this context, Whitbourne and Collins (1998)
stress the term “over-assimilation,” a fixed perception of a
youthful self, ignoring the physical changes experienced
with aging. In the clinical context, we found the term
“over-accommodation after trauma,” (Littleton & Grills-
Taquechel, 2011, p. 421), or an unreachable equilibration
(similar to Piaget). Overall, 28 articles dealt with identity
formation, of which 13 referred to Whitbourne’s identity
process theory.

Labouvie-Vief et al. (2007) use assimilation and accom-
modation to describe processes for integrating affective
and cognitive information for further development and link
this approach to biologically based emotion theories
(Labouvie-Vief, 2015; Panksepp, 2004). Three more
approaches from our data explain identity changes through
assimilation and accommodation. Bosma and Kunnen
(2001) reviewed ego identity, referring to Erikson’s theory
of psychosocial development and focusing on meaning-
making processes (Kegan, 1994), and was cited only four
times in our data. We identified Bosma and Kunnen’s work
as one of the most influential new approaches in our data
since it was cited 669 times by October 2020. In identity
formation, cognitive schemata and behavioral scripts
function as a framework for assimilating new experiences
and information. When assimilation is unsuccessful, a
resulting state of dissonance may induce efforts to revise
relevant aspects of self-identity (Bosma & Kunnen, 2001).
“Although such [assimilative] processing is quite economi-
cal, it can produce theory-ridden distortions of reality. With
relatively objective reality monitoring, ‘data’ from the situ-
ation will eventually necessitate accommodative responses”
(Bosma & Kunnen, 2001, p. 54). The approaches presented
by Miles et al. (2005) and Kunnen et al. (2008) were not
influential of citation impact.
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Seventeen articles highlight personality development,
nine of which refer to Block’s personality approach (Block,
1982). Block and Block (1980) coined the term “ego-
resiliency” in the context of ego-control and proposed a
new perspective on the understanding of equilibration:
assimilation versus accommodation to achieve equilib-
rium. In this way, interindividual differences in the amount
of assimilative and accommodative processes could be
investigated. Eight studies applied this approach empiri-
cally, using mixed (e.g., Hart et al., 1998), quantitative
(e.g., Ying, 2002), or qualitative (Vincent et al., 2015)
designs.

Personality and Identity include 12 articles where assim-
ilation and accommodation are used to describe processes
occurring when the ego engages with the world, struggles
with loss or the finite nature of life, or manages terror.
Marrone (1999) relies heavily on assimilation and accom-
modation in his four-phase model to deal with loss (cogni-
tive restructuring, emotional expression, psychological
reintegration, and psychospiritual transformation), describ-
ing cognitive assimilation as the integration of the loss of a
loved one into existing cognitive schemas, and cognitive
accommodation as the creation of new schemas, often
accompanied by a cognitive upheaval. In our data, only
one article refers to Marrone’s model, although it had been
cited 237 times by October 2020.

Wortmann and Park (2009) introduced the field of
meaning research in our data. They emphasized the role
of assimilative and accommodative processes for spiritual-
ity and meaning-making when dealing with loss. Park
(2010) published an integrative review of meaning-making
research and discussed assimilation and accommodation
processes in the context of situation reappraisal, referring
to Brandtstädter’s coping approach (Brandtstädter &
Renner, 1990) and Block (1982). She states that processes,
wherein “[m]eaning making involves changing situational
appraised meaning to be more consistent with existing
global meaning has been termed assimilation, and that
which involves changing global beliefs or goals has been
termed accommodation” (Park, 2010, p. 260).

Proulx and Inzlicht (2012) proposed a meaning mainte-
nance model (MMM), based on five A’s: retaining a sense
of the familiar (Assimilation), restoring a sense of the famil-
iar (Accommodation), returning to the familiar (Affirma-
tion), identifying the familiar (Abstraction), and creating
the familiar (Assembly). They associate assimilation with
the matching of experiences with existing schemata, and
accommodation with a change of schemata.

Seven articles included assimilation and accommodation
in relation to personal growth. The two terms were
connected with wisdom development (Sternberg, 1998),
flow experience (Rathunde, 2010), personal development
(Dweck, 2017), the development of imagination (Zittoun

& Cerchia, 2013), mindfulness (Hugh-Jones et al., 2018),
and self-development (Hwang, 2011).

Clinical Context

The Clinical Context category comprises 59 articles dis-
cussing psychotherapeutic and counseling theory and prac-
tice. We identified two major groups of articles: 35 articles
discussed clinical work issues (e.g., issues in psychotherapy
training, psychoanalysis theory, and cognitive processes in
processing trauma), and 24 directly addressed issues during
psychotherapy sessions (e.g., discussing different psycho-
therapeutic approaches to trauma, and the client-therapist
relationship).

Within our data, only one new approach involving assim-
ilation and accommodation was developed in a clinical
context, namely the organismic valuing theory of growth
through adversity (Joseph & Linley, 2005), which has been
very influential, with 998 citations as of October 2020. The
theory posits that individuals are internally motivated
toward growth, and assimilation and accommodation are
possible outcomes of cognitive-emotional processing after
trauma. Assimilation occurs when existing world models
remain unchanged after trauma. When an existing world-
view changes for the worse, negative accommodation is
experienced. Positive accommodation occurs when existing
world models change for the better. This conceptualization
closely represents Piaget’s view of assimilation and accom-
modation, though Piaget was neither cited nor mentioned
in the article.

Dalgleish (2004, p. 233) discussed the role of schema
change during recovery from posttraumatic stress disorder
(PTSD). According to Piaget (1962), a slow schema change
occurs to the point where existing schemas become unten-
able as valid representations of the experienced world. At
this developmental stage, old schemas are abandoned,
and new schemas are instantiated. In line with this view,
trauma-related materials will gradually be assimilated into
pre-trauma schemas. However, when experiences are
significantly inconsistent with existing schemas, schemas
need to be reorganized or changed.

Assimilation and accommodation were also discussed in
less dominant trauma theories. In Hollon and Garber’s
cognitive therapy (1988), individuals integrate trauma-
related information through assimilation, accommodation,
or over-accommodation. This resembles Piaget’s conceptu-
alization of assimilation and accommodation; however,
Piaget was neither cited nor mentioned.

Coping

The Coping category contains 52 articles, of which 38 refer
to Brandtstädter and Renner’s (1990) approach, defining
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assimilation and accommodation as two “complementary
modes of coping, (a) transforming developmental circum-
stances according to personal preferences (assimilative
tendency) and (b) adjusting personal preferences to situa-
tional constraints (accommodative tendency)” (p. 58). In
other words, assimilative coping refers to tenacious goal
pursuit, and accommodative coping implies flexible goal
adjustment, mostly in the context of aging.

In the last two decades, Brandtstädter and Renner’s
approach focused on reviews and theoretical and empirical
analyses. In their systematic review, Skinner et al. (2003)
viewed assimilation in contrast to helplessness and accom-
modation as inverse to rigid perseverance. Morling and
Evered (2006), citing Brandtstädter’s approach, conducted
a review about secondary control and identified a fit versus
control dimension. The fit dimension reflects secondary
control in the person-environment fit, whereas control
stresses motivation to control the environment. They asso-
ciated assimilative coping with primary control and accom-
modative coping with secondary control, suggesting that
“secondary control researchers can look to the accommo-
dation literature to find fresh inspiration for theorizing
and testing” (Morling & Evered, 2006, p. 291). Skinner
(2007) argued that accommodation is best applied to the
fit component of secondary control, suggesting the term
“accommodative coping.” Brandtstädter also influenced
Leipold and Greve (2009), one of the more significant
articles in our data (482 citations by October 2020), who
present resilience as a conceptual bridge between coping
and development and argue that the processes underlying
resilience require much more detailed research. They
understand assimilation and accommodation to underly
coping and self-regulating processes.

Punamäki (1999) reports the most explicit integration of
assimilation and accommodation during dreaming. She
investigated traumatized children and mood changing
processes during dreaming and proposed a model in which
dreams function as mood correction, “characterized by a
reverse assimilation of incorporating evening mood into
dreams and by a direct accommodation of dream content
into morning mood” (Punamäki, 1999, p. 213).

Epistemological Issues

This category contains 52 articles; more than half (N = 28)
stress integrating different psychotherapeutic schools and
their knowledge development. Carpenter (2004) reported
Franz Alexander’s work from 1963 as anticipating “the
assimilation and accommodation of changes in the psy-
chotherapy knowledge base” (Carpenter, 2004, p. 360).
Thirteen of our articles refer to Messer’s psychodynamic
approach of assimilative integration, developed from a post-
modern perspective. “Assimilative integration . . . consists

of incorporating perspectives or practices from other
approaches within one’s primary theoretical or therapeutic
outlook” (Messer, 1992, p. 130). Carere-Comes (1999)
suggested accommodative integration to complement
Messer’s assimilative integration. Wolfe (2008) elaborated
this argument and emphasized the need for assimilative
and accommodative integration for a unified theory of
psychotherapy.

Stricker and Gold (2006), not part of our data, describe
four modes of psychotherapy integration: (a) assimilative
integration, (b) technical eclecticism, (c) common factors
approach, and (d) theoretical integration. There is a prelim-
inary version of this model in our data, and several contri-
butions refer to it, for example, Norcross and Goldfried
(2005) and Bradshaw et al. (2011). Assimilative integration
has become a fixed component in psychodynamic (Stricker
& Gold, 2019) and cognitive-behavioral (Castonguay et al.,
2019) psychotherapy.

Nine articles, sharing similar ideas, explicitly stressed
epistemological issues; they were not connected via
citations. Carpenter (2005) introduced the so-called First
Sight model to examine parapsychological functioning, not-
ing that an unconscious focus on or away from extrasensory
contents takes place via assimilation and accommodation.
According to Driver-Linn (2003), Kuhn (1970) also defined
scientific progress in terms of assimilative and accommoda-
tive processes. Walsh and Shapiro (2006), one of the most
cited articles in our data (983 citations by October 2020),
offer a greater focus on culture beyond psychology and
bemoan the focus on assimilation: “The result is an assim-
ilative integration that feeds the global ‘colonization of the
mind’ by Western psychology” (Walsh & Shapiro, 2006,
p. 228). Walsh suggests moving from assimilation to
accommodation to enrich psychology via pluralism.
Another four articles echo these arguments, but not as
explicitly (e.g., Teo, 2010).

Educational Context

This category (N = 51) is characterized by frequent citation
of Piaget (N = 42). No articles presented a completely novel
approach; 10 articles reported testing of an approach, and
17 reported applying an approach (Table 1). In 27 articles,
assimilation and accommodation were merely mentioned,
reflecting relatively low scientific relevance of the terms
in this category.

Most articles (N = 23) understand assimilation and
accommodation as processes of cognitive change by teach-
ers or students. Several reported on the role of assimilation
and accommodation in skills development and informal
learning, for example, in students’ conflict resolution strate-
gies (Güneri & Çoban, 2004) and learning about violence
via video games (Gentile & Gentile, 2008). Some described

�2021 The Author(s). Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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difficulties in learning processes where the accommodation
process was interrupted. For example, Gregoire (2003)
described a lack of conceptual change by teachers in teach-
ing science.

In 12 articles, assimilation and accommodation were
broadly conceptualized as means of cognitive development
in various contexts. Mishra (2014) discussed the cognitive
development of children in India according to Piaget’s the-
ory of cognitive development, with a profound discussion of
the theory’s relevance but only a general mention of
assimilation and accommodation. Four articles deal with
wiki-supported learning. Cress and Kimmerle’s (2008)
external and internal assimilation and accommodation
approach was the basis for these studies, but not part of
our data.

Biological and Neurophysiological
Perspectives

Three key topics can be defined from among the 24 articles
focusing on the biological context. The first quantitatively
significant topic is Fiedler’s approach to social cognition,
which serves as a theoretical basis for nine articles. The
second is memory research (N = 9 articles), and the third
addresses perception research (N = 5 articles).

Renn and Schumer (2013) discussed gene expression
plasticity and its loss and defined genetic assimilation as
the process by which a phenotype, initially produced in
response to a specific environmental stimulus, becomes
constitutively expressed over evolutionary time, and thus,
independent of the original evoking stimulus. The authors
refer to Baldwin (1906) and Crispo (2007), who were not
part of our data. However, assimilation and accommoda-
tion are part of modern epigenetic research. Based on their
ecological perspective on the prefrontal cortex functional
development, Werchan and Amso (2017) associate
assimilation and accommodation with adaption and niche
construction in prefrontal cortex development, requiring a
balance between sampling of and specialization in the
environment.

Positive mood (or affect) supports assimilation
(knowledge-driven), and negative mood (affect) supports
accommodation (stimulus-driven) in the context of infor-
mation processing (Fiedler et al., 2003; Fiedler et al.,
2010). In other words, positive affect allows the use of more
self-generated stimuli and processes information assimila-
tively, while negative affect drives us to use more externally
provided stimuli and process information accommoda-
tively (see also Experiment 2 in Fiedler et al., 2003).
This so-called accommodation-assimilation model is
supported in many experiments and studies in our data,
for example, in the context of trust research (Lount,
2010; Zhao et al., 2017) and reciprocity of self-disclosure

(Forgas, 2011), in the Zenith study (Simpson et al., 2014),
and memory research (Spachtholz & Kuhbandner, 2017).

Eichenbaum (2016) uses the terms assimilation and
accommodation in his research on place cells and the role
of the hippocampus in local and semantic memory consol-
idation. In our data, only Armelin et al. (2017) continued
Eichenbaum’s research and found that hippocampal assim-
ilation and accommodation influence the development of
schemata that are not hippocampus-dependent.

Four articles reported on stress perception research, of
which three used the terms in the context of assimilation
versus contrast effect. This effect describes a bias where
contextual information influences evaluative judgment of
stimuli. However, Huber (2008) and Oberfeld and Hecht
(2008) only mentioned the assimilation versus contrast
effect, whereas Masuda et al. (2008) investigated them in
detail in the context of facial emotion perception. Oberfeld
and Hecht (2008) found the contrast effect in their
experiments on time-to-contact judgments. Smith et al.
(2001) use the terms in their research on visual perception
and collision control.

Psycholinguistic Approaches

This category contains 24 articles with relatively high
impact. Although no new approaches to assimilation and
accommodation were described, 16 articles in this category
tested or discussed a new approach (Table 1). Perfetti and
Liu’s (2005) theory was the dominant approach, as it was
tested or discussed in 10 articles. Three articles applied a
new approach, and five merely mentioned assimilation
and accommodation. Contributions within this category
apply assimilation and accommodation for a more detailed
understanding of language learning processes.

We grouped articles into two subcategories: the domi-
nant subgroup (N = 12 articles) addressed issues in mainly
Chinese language learning, using the assimilation and
accommodation hypothesis by Perfetti and Liu (2005).
Here, assimilation and accommodation are understood
analogously to the Piagetian meaning of the terms. During
assimilation processes, we use the procedures of our exist-
ing language network to acquire a new language. According
to this hypothesis, under the condition that native language
networks are sufficient for the processing demands of new
languages, the L1 system can assimilate an L2 system by
applying neural circuits already in place for the native
language to process the later acquired one (Zhao et al.,
2012, p. 419). Accommodation processes need additional
brain regions to adjust to the requirements of a new
language (Nelson et al., 2009, p. 810).

The second subcategory was more heterogeneous in
content, and primarily comprised articles related to
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psycholinguistics (N = 9 articles). Here, assimilation and
accommodation were understood as adjustments in lan-
guage use, for example, when correcting speech errors
(e.g., Gormley, 2015), in novel word learning (e.g., Snoeren
et al., 2009), or pronunciation changes (e.g., Larraza et al.,
2016) when using a dialect.

Behavioral Context

In recent years, assimilation and accommodation have
been explicitly used in a behavioral or computer context.
Even though we assigned only eight articles to this hetero-
geneous category, we consider it significant because five
new approaches and visions for future research can be
found here.

Masciotra et al. (2001) used assimilation and accommo-
dation to explain how a person acts masterfully in martial
arts and thus focus on the behavioral level of assimilation
and accommodation. Buisson (2004) presented a computer
program that identifies music rhythms via assimilation and
accommodation and is the oldest article in our data com-
bining the two processes to facilitate computer learning.
Caligiore et al. (2014) apply a brain functional, sensorimo-
tor, and computational perspective, taken from biomedical
and electronic engineering, and tested with computer
games and humanoid robots. The authors postulate a
hierarchical and modular organization of the brain and
innovatively define and model assimilation and accommo-
dation (Table 2).

Aguilar and Pérez (2015) introduced the Developmental
Engagement-Reflection (Dev E-R) to simulate assimilation
and accommodation processes and validated their
approach with teachable humanoid robots. Maia and Gon-
çalves (2015) based their approach to the intellectual devel-
opment of multi-robot systems (IDeM-MRS) learning
formalism on social learning models, using assimilation
and accommodation processes as a basis for programming
multi-robot systems. These articles, which present pilot
studies using assimilation and accommodation, light the
way for future research.

Assimilation and Accommodation Used in
Another Meaning or Not Explicitly Used

The final two groups of articles understood assimilation and
accommodation heterogeneously and mentioned the terms
briefly, broadly, or vaguely, with no scientific relevance of
the terms. Regarding the contents, assimilation was analo-
gous to the cognitive model or schema enrichment. Other
articles linked assimilation and accommodation to specific
phenomena (i.e., brand extension, finding word stems in

psychology vocabulary, realizing a true self in Indian tradi-
tion, or as a synonym to two intertwined phenomena).

Definitions of Assimilation and
Accommodation

To answer our main question regarding a commonmeaning
for assimilation and accommodation, we compared the
most important and influential definitions of the terms.
Table 2 provides definitions of assimilation and accommo-
dation in which a new approach was developed or discussed
(e.g., Bosma&Kunnen, 2001; Masciotra et al., 2001), and of
articles with a high scientific impact (Brandtstädter &
Renner, 1990; Messer, 1992; Perfetti & Liu, 2005; Piaget,
1975), or where assimilation and accommodation
were integrated into a broader theoretical understanding
(Koole et al., 2019) to provide novel definitions of the
terms.

Many authors who provided their understandings of
assimilation and accommodation referred directly to Piaget
(e.g., Aguilar & Pérez, 2015; Armelin et al., 2017; Buisson,
2004; Caligiore et al., 2014; Carere-Comes, 2001; Cas-
tonguay, 2000; Fiedler et al., 2010; Gregoire, 2003; Koole
et al., 2019; Labouvie-Vief et al., 2007; Maia & Gonçalves,
2015; Masciotra et al., 2001; Moskaliuk et al., 2012; Proulx
& Inzlicht, 2012; Spachtholz & Kuhbandner, 2017; Styła,
2015; Walsh & Shapiro, 2006). For others, Piaget did not
play an explicit role (e.g., Carpenter, 2005; Joseph & Linley,
2005; Kunnen et al., 2008; Littleton & Grills-Taquechel,
2011; Marrone, 1999; Miles et al., 2005; Perfetti et al.,
2007; Punamäki, 1999; Renn & Schumer, 2013; Skinner
et al., 2003), while Brandtstädter and Renner (1990) explic-
itly distance themselves from Piaget’s definitions. We did
not include some articles developing a new approach in
Table 2, as they do not provide a clear understanding of
assimilation and accommodation or direction of adaptation
(e.g., Tao, 2015; Teo, 2010).

Summary and Conclusions

Since introducing assimilation and accommodation to
describe and explain psychological adaptational and devel-
opmental processes, the concepts have had a huge impact,
especially in understanding (cognitive) development, learn-
ing, and social integration processes. To our best knowledge,
this is the first systematic overview of the applications and
understandings of assimilation and accommodation in the
literature.

�2021 The Author(s). Distributed as a Hogrefe OpenMind article
under the license CC BY 4.0 (https://creativecommons.org/licenses/by/4.0)
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Most articles (N = 104) dealt with adaption processes in
social issues, with the main question, how to adapt to a new
culture, stressing different types of cultures, such as
national, family, school, or organizational cultures. Another
significant research area dealt with personality and identity
(N = 73) – identity as more intentional development, and
personality as not primarily for conscious developmental
processes were distinguished. Many (N = 59) emphasized
assimilation and accommodation in clinical contexts, be it
in trauma research, training therapists, or counseling
approaches. Coping research (N = 52) is dominated by
Brandtstädter’s approach (N = 38). Epistemological issues
(N = 52) predominantly include the integration of different
psychotherapeutic approaches (N = 28). Application of the
terms in educational contexts accounted for 51 articles,
focusing on specific learning situations and general cogni-
tive development. We identified 24 articles representing
biological and neurophysiological perspectives, following
three main trajectories: social cognition, memory research,
and perception. Psycholinguistic approaches represent (N =
24) a more homogenous category. The smallest category (N
= 8) stresses the behavioral context, with promising new
developments in robotic learning.

We observed a slight connection between the applied
method and the importance of assimilation and accommo-
dation. In the Clinical Context, Educational Context,
Epistemological Issues, Personality and Identity, Social
Context, Assimilation and Accommodation in Another
Meaning, and No Explicit Use of Assimilation and Accom-
modation categories, most articles were theoretical. Aside
from the Clinical Context category, these categories also
had the most articles with the lowest impact. Conversely,
in the following categories, the terms were empirically
tested and discussed in new and propulsive ways: in the
Biological and Neurophysiological Perspectives category,
most articles adopted an experimental design; in the
Coping category, most articles reported on quantitative
research; in the Psycholinguistic Approaches category, a
quasi-experimental design was prevalent; the most notable
articles in terms of developing a new understanding of
assimilation and accommodation stemmed where included
under Behavioral Context.

Baldwin’s Idea and Piaget’s Contribution

Baldwin anticipated epigenetic processes when suggesting
that learning behavior based on assimilation and accommo-
dation directly influences natural selection and evolution.
Piaget made the terms assimilation, accommodation, and
equilibration usable for modern psychological science.
Comparing their impact, Piaget’s contribution has had an
overwhelmingly greater impact on the discipline and seems

to be part of the common knowledge. In contrast, Baldwin is
cited or mentioned only when his theory contributes
specifically to the main message (e.g., Baerveldt, 2013;
Wozniak, 2009). This might be because Baldwin mentioned
assimilation and accommodation is only a few publications
(e.g., Baldwin, 1906), whereas the idea of adaptation via
assimilation and accommodation represents the main part
of Piaget’s work. We conclude that Baldwin’s work seems
to be underestimated in psychological science. He was
already discussing epigenetic processes of evolution
(Baldwin effect), confirmed by modern science to closely
resemble his initial idea. Piaget’s contribution to the study
of assimilative and accommodative processes is undoubt-
edly the highest in psychology and other sciences, and
probably the most fruitful.

Some of Baldwin’s ideas seem to be attributed to Piaget’s
work. However, our analysis revealed Piaget’s name to
be less prominent than expected in scientific publications.
We propose two possible reasons for this: that Piaget need
not be mentioned whenever assimilation and accommoda-
tion are discussed as his contribution is regarded as
common knowledge; or that the terms themselves are com-
mon knowledge in terms of adaptational processes, and
exist without any “founder,” as seemingly prevalent in clin-
ical research. In some cases, we regarded the citation of
Piaget to be for traditional reasons, for example, to cite
the originator of an idea.

New Developments in Assimilation
and Accommodation

In our data, 24 articles presented a new approach to assim-
ilation and accommodation. Most are in the category
Personality and Identity (N = 7), followed by Epistemologi-
cal Issues (N = 6), Behavioral Context (N = 5), Biological
and Neurophysiological Perspectives (N = 3), Coping, Social
Context and Clinical Context (each N = 1). The organismic
valuing theory of growth through adversity (Joseph &
Linley, 2005) had the highest impact, with 66 citations
per year. The second most cited new approach (43 citations
per year) was contributed by Leipold and Greve (2009),
who integrated Brandtstädter’s coping approach into a resi-
lience theory from a self-regulation perspective. Bosma and
Kunnen (2001) were cited 35 times per year and present an
identity developmental approach. Some new approaches
were not included in our data, but they influenced the
publication landscape as they were tested or discussed
within our data, such as Perfetti and Liu’s (2005)
hypothesis of language learning and reading, Bless and
Fiedler’s approach (1995) to social cognition, or Cress and
Kimmerle’s (2008) external and internal assimilation and
accommodation approach in wiki-supported learning.
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Common Meaning of Assimilation
and Accommodation

We questioned whether a common meaning of assimilation
and accommodation can be derived psychologically or
whether there should be degrees of freedom in their inter-
pretation. We examined conceptualizations of the terms
in the most propulsive articles with newly developed
approaches and understandings in our dataset (Table 2).
We found a broad generic meaning of assimilation and
accommodation, consistent with Baldwin’s and Piaget’s
understanding: “assimilation means integrating environ-
mental information into internal structures and schemas,
while accommodation means changing internal structures
to meet environmental demands.” As shown in Table 2,
analog meanings are attributed to assimilation and accom-
modation, regardless of research focus.

The main question is: Can I change the environment to
adapt (assimilation), or do I have to change myself to adapt
(accommodation)? Researchers mainly agree that assimila-
tion is a more economical but also more “theory-ridden”
and less data-driven process that can distort reality. Accom-
modation is understood as a stimulus-driven process, more
effortful and demanding, and originating from the process
of creating new schemas or actualizing existing schemas
(e.g., Baldwin, 1906; Brandtstädter & Renner, 1990; Fiedler
et al., 2010; Gregoire, 2003; Hollon & Garber, 1988;
Labouvie-Vief et al., 2007; Marrone, 1999; Morling &
Evered, 2006; Moskaliuk et al., 2012; Nelson et al., 2009;
Proulx & Inzlicht, 2012; Piaget, 1975; Skinner et al., 2003;
Walsh & Shapiro, 2006). As Block (1982) sums it up in a
nutshell: “Assimilate if you can; accommodate if you
must!” (p. 286).

Sometimes, especially in social and epistemological
contexts, the understanding of assimilation and accommo-
dation differs somewhat, though it does not contradict
other definitions. Whenever assimilation and accommoda-
tion are used to integrate processes in a social context with
more than one individual, the meaning of the terms seems
to be inverted, and assimilation then refers to the integra-
tion of environmental inputs into one’s internal structures
or schemas. Gordon (1964) and Tajfel (1981), two central
sources for many articles in the category Social Context,
defined assimilation as the process of abandoning one’s
own culture and creating a new identity within a dominant
culture. Thus, changing myself here means becoming
assimilated; if we want to stay in the Piagetian paradigm,
we would have to say that the dominant culture assimilates
me.

In social, cultural, or epistemological contexts, accommo-
dation is used even more heterogeneously and not always
explicitly as a counterpart of assimilation. Young (2010)

used accommodation to describe workplaces as adaptable
to people from different cultures. Cox et al. (2010) under-
stood assimilation as the opposite of separation and accom-
modation as the mainstream culture’s willingness to accept
the minority and vice versa. Leong and Lee (2006)
described three different possibilities to deal with different
cultures: assimilation, integration, and separation, while
Berry (1997) added a fourth called marginalization. Authors
who use assimilation and accommodation to explain accul-
turation processes see assimilation as being assimilated by
a dominant culture and understand being accommodative
as adaptable to other cultures. This understanding is also
shared in the epistemological contribution by Walsh
and Shapiro (2006), who speaks of a global “colonization
of the mind” by Western psychology (p. 228), and Teo
(2010), who focuses on the integration of different
epistemological cultures. Some contributors who discuss
assimilative versus accommodative integration of different
psychotherapeutic schools from a cultural perspective also
share this view (e.g., Wolfe, 2001), although not always that
clearly (e.g., Stricker & Gold, 2019).

In summary, we found one difference in understanding
assimilation and accommodation, not in the meaning, but
the direction of adaptation. Piaget’s understanding is used
to investigate developmental, learning, and adaptation
processes within an individual or between an individual
and the (inanimate) environment. The second, almost
inverted understanding is used to describe adaptation and
acculturation processes between individuals – as a social
phenomenon. However, we assume that the understanding
is contradictory only at first glance. What is the difference
between “I accommodate myself to a dominant culture”
and “a dominant culture assimilates me?” The difference
is the direction or the perspective from which the process
is understood and described. Authors who research the
adaptation process of one individual to an inanimate
environment see the single individual as the protagonist,
so the direction is the same for all who do not consider
social processes in their research. As soon as social adapta-
tion processes between different cultures are investigated,
the adaption perspective is no longer clear. Most articles
that stress this issue in a social context imply the dominant
culture to be the protagonist determining the direction of
assimilation and accommodation.

If the perspective is unclear, assimilation and accommo-
dation become interchangeable, which means an irreplace-
able loss of information and undermines Baldwin’s
and Piaget’s original conceptualizations of adaptation
processes. The specificity of assimilation and accommoda-
tion is that adaptation does not simply mean adaptation,
but they consider the perspective of adaptation on a biolog-
ical, psychological, and social level. Considering the
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perspective makes the concept one of the most important
and systematizing development and adaptation principles
in fundamental epistemological assumptions (Hanfstingl,
2019). Future studies should define more explicitly the
direction from which adaptation processes are examined
(what/who adapts to what/whom). We observed that the
perspective of adaption was not always the same or was
not explicated, although the two processes should give a
clear direction.

Open Questions and Future Research

Several questions remain. When do individuals assimilate,
and when do they accommodate in their interaction with
the environment? Many authors state that assimilation is
the easy-going knowledge-driven default mode connected
to positive affect; when assimilation does not work, the indi-
vidual starts stimulus-driven accommodation. How do indi-
viduals “realize” that it is time to accommodate? Referring
to Piaget, Carere-Comes (2001, Introduction) emphasizes
that “every assimilation is accompanied by an accommoda-
tion”. There is a need to understand the interdependence,
parallelism, and synchronicity of both processes, and to
define specific cut-offs, so to speak, when one process over-
takes the other. The most precise ideas in this regard are
provided by Piaget (1975); however, these hypotheses have
not yet been sufficiently empirically tested. Block’s (1982)
understanding of equilibration also requires empirical
verification.

How are these processes connected to affect? Do they
cause affect, are they caused by affect, or are they only
accompanied by affect, with no interaction? Which
processes run unconsciously and implicitly, and which
consciously and explicitly? There are two theoretically
unrelated approaches to this question: Fiedler and
colleagues (2010) connected assimilation with positive
mood (knowledge-driven) and accommodation with nega-
tive mood (stimulus-driven), while Labouvie-Vief and
colleagues (2007) focused on the integration of emotions
into cognitive development through assimilation and
accommodation. Their Dynamic Integration Theory posits
that cognition and emotion are two aspects of the same sys-
tem. Although the idea by Fiedler et al. (2010) is integrated
by Kazén et al. (2015) into a broader personality theory, the
questions remain. The Dynamic Integration Theory poten-
tially explains the integration of emotional and cognitive
development on a biological level (e.g., Labouvie-Vief,
2015), also with Panksepp’s approach with affective neuro-
science (e.g., 2004), but systematic empirical work lacks.
Both Labouvie-Vief’s and Fiedler’s approaches have a high
potential to connect it on a theoretical level with research
on implicit affect (e.g., Weil et al., 2019), memory research

on place cells (Armelin et al., 2017), and research on intero-
ception (e.g., Barrett et al., 2016; Tsakiris & de Preester,
2019).

Another outstanding issue is the application of assimila-
tive and accommodative processes in artificial intelligence
research. Although Boden refers to Piaget’s theory as early
as 1978 to avoid a psychological vacuum in the development
of artificial intelligence, this research is only marginally rep-
resented in our data. These developments (Aguilar & Pérez,
2015; Buisson, 2004; Caligiore et al., 2014; Maia &
Gonçalves, 2015) are not linked to each other, and they
currently do not progress beyond pilot development. In
databases with a non-psychological focus, artificial intelli-
gence-based on assimilation and accommodation is not
the mainstream approach, represented by a few conference
presentations (e.g., Kuo & Cheng, 2010; Zhong et al.,
2015). We hypothesize that there is too little knowledge
about psychological assimilative and accommodative pro-
cesses and their biological underpinnings, and computer sci-
entists may not yet deem it appropriate for their own use.
Our perspective, however, is that the two fields could benefit
greatly from each other, as Boden and the articles in our
dataset show.

Limitations

This research has some limitations. First, datasets were not
fully comparable across databases due to different catego-
rizations of the articles in the databases. Although we
scrupulously defined keywords and parameters for analysis
and prepared a protocol for categorization, we faced diffi-
culties when standardizing our parameters across all data-
bases. Furthermore, we did not analyze contributions in
our dataset in terms of their scientific influence; we did
not track who cited whom, so there is limited information
on the scientific reach of these articles.

Our research scope was limited due to the limitations of
the databases used. In databases outside our scope, assim-
ilation and accommodation might be presented differently,
and we may have missed important contributions, such as
Kazén et al. (2015), who integrated Fiedler’s approach to
a broader personality theory. We missed this pivotal contri-
bution because the Journal of Personality is not in the three
databases we used for our analyses. A similar case is the
meaning maintenance model by Heine et al. (2006), on
which Proulx and Heine (2010) and Proulx and Inzlicht
(2012) base their work. Although not within our scope,
these authors contributed immensely to the community
and to our current understanding of assimilation and
accommodation.
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Electronic Supplementary Materials

The electronic supplementary materials are available with
the online version of the article at https://doi.org/
10.1027/1016-9040/a000463
ESM 1. Frequencies: Categories and subcategories
ESM 2. Importance of assimilation and accommodation
by year and category
ESM 3. List of N = 473 articles analyzed in the systematic
review, sorted by category, year, and first author. Addi-
tional information: Subcategory assignment, citation fre-
quency, whether Piaget or Baldwin was cited, and on
which concept each article was based
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