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Reexamining Developmental Continuity and Discontinuity in the 21st Century:
Better Aligning Behaviors, Functions, and Mechanisms

Isaac T. Petersen
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Developmental science aims to explain development across the lifespan. Jerome Kagan observed that the
same behavior can occur for different reasons, and differing behaviors can occur for the same reason. To
help account for persistence, desistence, and transformation of behavior across development, Kagan intro-
duced various types of continuity and discontinuity of forms and functions of behavior. This framework
provides opportunities for identifying explanatory mechanisms in behavior development. However, miscon-
ceptions remain in applying the concepts that Kagan introduced. Much of the literature assumes develop-
mental continuity in constructs without examining whether assumptions are supported, leading to faulty
developmental inferences. For instance, the use of the same measure across time to assess development
assumes that the behavior occurs for the same reason across time (homotypic continuity). In addition,
just because one behavior predicts a different behavior at a later time does not necessarily indicate that
age-differing behaviors occur for the same reason (heterotypic continuity). This review aims to advance con-
ceptualizations of continuity and discontinuity from a contemporary perspective with aims to improve mech-
anistic understanding of behavior development across the lifespan. To better align behaviors, functions, and
mechanisms, research should (a) examine (dis)continuity of individual behaviors rather than merely syn-
dromes, (b) identify the function(s) of the given behavior(s), and (c) identify the cognitive and biological
processes that underlie the behavior—function pairs. Incorporating examples from research on development
of humans and nonhuman animals, I discuss challenges from work that has followed Kagan’s ideas and ways
to advance understanding of continuity and discontinuity across development.

Public Significance Statement

the behavior—function pairs.

Research in developmental science has paid insufficient attention to types of developmental continuity
and discontinuity. To advance understanding of development across the lifespan, research should (a)
examine (dis)continuity of individual behaviors rather than merely syndromes, (b) identify the func-
tion(s) of the given behavior(s), and (c) identify the cognitive and biological processes that underlie

Keywords: continuity, discontinuity, stability, heterotypic continuity, homotypic continuity

Developmental science aims to explain development across
the lifespan—including development of behavior, cognition,
emotion, and biology, in interaction with the environment.
However, despite inadequate empirical support, much research
assumes that the same behavior—or age-differing behaviors—
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occur for the same reason across time. For instance, use of the
same measure across development to study children’s change in
externalizing behavior assumes that such behaviors reflect the
same process at each developmental period. Likewise, use of age-
differing items to assess math skills assumes that such perfor-
mance reflects the same dimension or construct of math ability
across development. Developmental inferences depend on accu-
rately specifying the functions and mechanisms that underlie
behavior. Assumptions of continuity in behavior form, function,
and/or mechanism impede progress by preventing researchers
from more fully specifying the processes that underlie behavior
and development. Moreover, incorrect assumptions of continuity
lead to faulty inferences of development. The present review aims
to advance conceptualizations of continuity and discontinuity
from a contemporary perspective. Consistent with the aims of
the special issue, I first briefly describe the history of continuity
and discontinuity and Jerome Kagan’s contributions. Then, I
describe various types of continuity and discontinuity, when
they are most likely to occur, and challenges and recommenda-
tions when applying these concepts. For a more comprehensive
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lens to understanding developmental continuity, I incorporate
examples from research on development of humans and nonhu-
man animals.

Historical Perspective and Kagan’s Contributions to
Continuity and Discontinuity

Considerations of developmental continuity and discontinuity have a
long and venerable history in developmental science. Issues of continu-
ity and discontinuity go back to the ancients with the debate regarding
whether the organism is preformed from biological characteristics (pre-
formationism) or whether the organism’s form begins as an undifferen-
tiated mass that emerges over time (epigenesis). In the mid-20th
century, Jerome Kagan aspired to explain why children with given tem-
peramental tendencies showed particular behaviors in early childhood
and different behaviors in adulthood. Kagan’s discussion of continuity
reflected the importance of temperament—that one’s temperament
influences how children interact with, interpret, and actively shape
their environment, and that the child is an active agent in their environ-
ment. Temperament is defined as constitutionally based ways in which
individuals regulate and react to their environment (Rothbart & Bates,
2006). Although there are many approaches to conceptualizing temper-
ament, the most dominant models propose three general dimensions
that are relatively orthogonal: positive emotionality, negative emotion-
ality, and self-regulation (Bates et al., 2014; Rothbart et al., 2004).
Individual differences in temperament are thought to be (a) early
appearing, (b) biologically based, and (c) relatively stable (Rothbart
& Bates, 2006). Individual differences in temperament emerge in
infancy (Putnam et al., 2001). Moreover, individual differences in tem-
perament are related to neural systems reflecting processes such as
approach versus withdrawal tendencies (Nigg, 2006).

However, most relevant to the present review, individual differ-
ences in temperament and personality have been shown to be rela-
tively stable across the lifespan (Costa et al., 2019). Although
individuals’ and mean levels of positive emotionality, negative emo-
tionality, and self-regulation change across development, individual
differences (i.e., rank order) in these dimensions tend to be relatively
stable. That is, children who show more positive emotionality than
their peers also tend to show more positive emotionality than their
peers as adults (Bates et al., 2010; Costa et al., 2019). The stability
of individual differences in dimensions of temperament allows the
possibility that individuals show some degree of continuity in behav-
ior form and/or function across development.

Continuity Versus Stability

Whereas the concept of continuity addresses the trajectory of devel-
opment within individuals, stability refers to the maintenance of
between-individual or group characteristics (Bornstein et al., 2017;
Schulenberg et al., 2014; Schulenberg & Zarrett, 2006). ! For instance,
one might consider stability of the mean, variance, or rank order (indi-
vidual differences) of a group’s scores on a construct across time or the
stability of the structure of a construct or of the stability of the strength
of an effect (Harris et al., 2023). Rank-order stability refers to the
maintenance of individuals’ relative rank ordering (i.e., individual dif-
ferences) across time. Mean-level stability refers to the maintenance of
a group’s average level across time. Mean-level and rank-order stabil-
ity are distinct; scores can have high mean-level stability but low rank-
order stability or vice versa, as depicted in Figure 1.

Continuity of some entity—for example, causes, courses, forms,
functions, or environments—means that a given individual (or many
given individuals) shows the same entity across time. For example,
the person who shows the same behavior form at time point 1 (T1)
and at time point 2 (T2) demonstrates continuity. By contrast, disconti-
nuity indicates that a given individual (or many given individuals)
shows a differing entity—for example, causes, courses, forms, func-
tions, or environments—across time. For instance, the person who
shows a different behavior form at T1 compared to their behavior
form at T2 demonstrates discontinuity. As an example, a child’s aggres-
sive behavior shows continuity if the child hits others in childhood and
adolescence. A child shows discontinuity in the form of the behavior if
they hit others in childhood but not in adolescence. In contrast to con-
tinuity, physical aggression shows rank-order stability across childhood
to adolescence to the extent that the children who are more physically
aggressive (relative to their peers) also tend to be more physically
aggressive (relative to their peers) in adolescence. A construct shows
rank-order instability to the extent that individual differences at T1
are not associated with individual differences at T2—that is, an individ-
ual’s standing relative to their peers at T1 indicates nothing about their
standing relative to their peers at T2. Figure 2 depicts the distinction
between continuity in course and rank-order stability. Physical aggres-
sion shows mean-level instability across childhood to adolescence to
the extent that the average level of aggression (across individuals)
changes from childhood to adolescence. Stability and continuity are
not unitary; when describing them, it is important to specify which
aspects of stability (e.g., of mean, variance, or rank order) and continu-
ity (e.g., of causes, courses, forms, functions, or environments) one is
referring to.

Although these examples are described with two time points for
simplicity, it is preferable to evaluate (dis)continuity and (in)stability
in longitudinal designs with three or more time points. For instance,
it would be preferable to evaluate the continuity and stability of peo-
ple’s aggression across three or more time points. Use of three or
more time points allows accounting for measurement error through
growth curve modeling. Thus, use of three or more time points
can provide greater confidence that people’s apparent differences
in level across time reflect true changes in their level on the construct
(i.e., discontinuity in course) rather than merely measurement error.

Entities for Consideration of Continuity and
Discontinuity

Now, consider a researcher who has evidence that a given person’s
behavior shows continuity over time. But, continuity in what? And
what type of continuity? It is important to distinguish continuity
and discontinuity in causes, courses, forms, functions, mechanisms,
and contexts of behavior.

Contexts and Causes

Schulenberg and Zarrett (2006) distinguished continuity and
discontinuity of four attributes of behavior: contexts, causes,
forms, and functions. They referred to continuity of the causes of
behavior as ontogenetic continuity. Ontogenetic continuity occurs

! My definitions of continuity and stability more closely align with those of
Schulenberg and colleagues (2006, 2014) than those of Bornstein et al.
(2017).
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Figure 1
Mean-Level Stability Versus Rank-Order Stability
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Note.

C1, C2, and C3 are three individual children assessed at two time points: T1 and T2. (A) Depicts

mean-level stability with rank-order stability. (B) Depicts mean-level stability with rank-order instabil-
ity. (C) Depicts mean-level instability with rank-order stability. (D) Depicts mean-level instability with
rank-order instability. The gray arrow depicts the mean (average) trajectory. T1 = time point 1; T2 =
time point 2; C1 = child 1; C2 = child 2; C3 = child 3.

when events and experiences in childhood and adolescence continue
to influence outcomes in adulthood. In this perspective, distal influ-
ences continue to progressively shape development. Ontogenetic
discontinuity occurs when outcomes are influenced by more recent
and current experiences rather than earlier experiences. Thus, ontogenetic
discontinuity reflects more developmentally proximal influences.
However, distal and proximal effects—and thus ontogenetic continuity
and discontinuity—may both be present simultaneously. Proximal
effects may operate independently of distal effects or may amplify, neu-
tralize, or reverse distal effects.

As part of ontogenetic continuity and discontinuity, it is important to
consider continuity versus discontinuity of the individual’s surrounding
social context and the broader cultural context and historical time.
Various cultures and historical periods differ in their support for and
expectations regarding continuity and discontinuity across the lifespan
(Schulenberg & Zarrett, 2006).

Courses

One can also consider continuity and discontinuity of an individ-
ual’s course. Here, I refer to “course” as one’s trajectory (i.e., level
across time) in a given construct or behavior. For instance, one child
may increase over time in depression, whereas another child may
decrease over time. Continuity in course can occur due to perpetuat-
ing or maintaining environmental factors in combination with dispo-
sitional factors. Discontinuity in course can arise from a variety of
time-varying effects described later.

Forms, Functions, and Mechanisms of Behavior

Discontinuity of the contexts and causes of an individual’s
development lays the foundation for discontinuity in the form

and function of an individual’s behavior across development
(Schulenberg & Zarrett, 2006). The notion of continuity versus
discontinuity of the forms and functions of behavior is typically
attributed to Kagan (Kagan, 1969, 1971, 1980; Kagan & Moss,
1962). Kagan distinguished between the form of the behavior
(i.e., its morphology) and its underlying construct (i.e., function
or process). The behavior form refers to the manifest (i.e.,
observable) response. By contrast, in this context, a construct
refers to a latent (i.e., not directly observable) concept of the pro-
cess or function that underlies the behavior. The behavior’s func-
tion may be considered the reason or adaptive value for a given
behavior (Tinbergen, 1963). For instance, one child may hit oth-
ers (behavior form) to gain access to a desired object like a toy
(function), where the underlying construct might be callousness.
A different child may hit others (behavior form) when threatened
to protect oneself (function), where the underlying construct
might be fear.

With advances in mechanistic understanding of behavior pro-
cess, research should extend this framework to consider continu-
ity versus discontinuity in mechanisms of behavior. Mechanisms
of behavior are the behavior machinery (Tinbergen, 1963)—the
biological substrate of a given behavior. For instance, one child
may hit others due to neural activation patterns in reward cir-
cuitry, whereas another child may hit others due to neural activa-
tion patterns in fear circuitry.

Note that (dis)continuity of behavior form, function, and mecha-
nism can occur independently of the course. For instance, a child
may show continuity in high levels of externalizing behavior over
time, indicating continuity in course, and may show different exter-
nalizing behaviors in early childhood (e.g., physical aggression)
compared to adolescence (e.g., relational aggression), indicating dis-
continuity in behavior form.
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Figure 2
Continuity in Course Versus Rank-Order Stability
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Note.

Cl1, C2, and C3 are three individual children assessed at two time points: T1 and T2. (A)

Continuity in course with rank-order stability. (B) Has no depiction because continuity in course for
all individuals cannot yield rank-order instability or mean-level instability. (C) Depicts discontinuity
in course with rank-order stability. (D) Depicts discontinuity in course with rank-order instability.
Continuity in course is sometimes called “stability in level.” T1 = time point 1; T2 = time point 2;

C1 =child 1; C2 = child 2; C3 = child 3.

Types of Continuity and Discontinuity

The four types of continuity versus discontinuity of the forms and
functions of behavior that Kagan (1969) described are in Figure 3.
The four types of continuity and discontinuity are depicted in
Figure 4 with an example analogy using buildings.

Homotypic Continuity

Homotypic continuity (aka complete continuity) involves conti-
nuity of the behavior form and continuity of the construct. That is,
the individual shows the same behavior form across development,
and the behavior occurs for the same reasons. For instance, a child
shows homotypic continuity if they tease others to get attention
from peers and they continue in adolescence to tease others to get
attention.

Phenotypic Continuity

Phenotypic continuity (aka functional discontinuity) involves
continuity of the behavior form but discontinuity of the construct.
That is, the individual shows the same behavior form across devel-
opment, but the behavior occurs for different reasons across develop-
ment. For instance, Kagan (1969) described crying as a potential
example of phenotypic continuity. An 8-month-old might cry
when they are hungry or encounter a stimulus that violates their
expectations, whereas an 8-year-old might cry when they want to
escape parental restrictions, fear being harmed, or anticipate punish-
ment. As another example, a 14-year-old may use substances, such
as alcohol, for experimentation and sensation seeking; however, in
adulthood, the person may continue to use the substance in attempts

to cope with their symptoms of anxiety or withdrawal (Schulenberg
& Zarrett, 2006).

Heterotypic Continuity

Heterotypic continuity (aka genotypic continuity) involves conti-
nuity of the construct but discontinuity of the behavior form. That is,
the individual shows different behavior forms across development
that occur for the same reasons. In the seminal longitudinal Fels
study, Kagan and Moss (1962) found that girls who had frequent tan-
trums at 6-10 years of age tended to become women who were more
motivated in school, less dependent on others, and more masculine
in their interests than women who had fewer tantrums as children.
They interpreted the different behavior forms at different ages as
arising from the same construct: a tendency to avoid adopting
“female sex-role standards” (p. 200).

Heterotypic continuity is akin to the metamorphosis of a caterpil-
lar to a butterfly and the transformation of water to ice or steam—the
underlying essence stays the same but the manifestation changes.
For example, it has been argued that self-regulation shows changes
in behavioral manifestation from more rudimentary to more complex
forms with development (Chang et al., 2015). Figure 5 provides an
example depiction of how a construct, such as self-regulation, may
show changes in behavioral manifestation.

Complete Discontinuity

Complete discontinuity involves discontinuity of the behavior
form and discontinuity of the construct. That is, the individual
shows different behavior forms across development that occur for
different reasons. We can consider complete discontinuity using
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Figure 3

Type of Continuity Based on Behavior Form and Function Across
Development

Type of continuity based on whether:

* the behavior form is the same or different across time, and
* the behavior function is the same or different across time

Behavior Form

Same Different
Q . .
- E Homotypic Heterotypic
O O 3 Continuity Continuity
RS
C C €
O 5 2 Phenotypic Complete
M L g Continuity Discontinuity
E

Note. The Latin square depicts Kagan’s (1969) typology of continuity as a
function of behavior form and function. However, it is also important to con-
sider continuity versus discontinuity of the mechanisms underlying a given
behavior—function pair.

Kagan’s frame of societal gender norms. For example, a girl may
show masculine interests and associated behaviors in childhood,
whereas this individual may experience greater pressure as an ado-
lescent to align with societal gender norms and show more feminine
behaviors. In this case, the individual would be showing different
behavior forms as arising from differing constructs, such as “mascu-
linity” in childhood versus social conformity in adolescence.

Why Might Individuals’ Behavior Show Discontinuity in
Their Forms and/or Functions?

Given how prevalent discontinuity is in development, it is impor-
tant to consider potential reasons why individuals’ behavior may
show discontinuity in their forms and/or functions. Discontinuity
in forms and/or functions of behavior could occur due to many pos-
sible nonmutually exclusive reasons. Especially likely contributors
to discontinuity in forms and/or functions of behavior are disconti-
nuity in the contexts or causes of behavior. One possibility is time-
varying genetic factors. If genetic factors express differently across
development, behavior forms and functions could show discontinu-
ity. Likewise, discontinuity in the environment could also help
explain discontinuity in behavior forms and functions. For instance,
which contexts a person experiences tend to vary across develop-
ment. School entry represents an important transition in childhood
and influences children’s socialization agents and experiences.
Additionally, Stamps (2003) described behavioral neopheno-
types—new behaviors for a species due to their relocation to a dif-
ferent habitat. She argued that, if organisms relocate to a new

environment after having developed for extended periods in a differ-
ent type of environment, the organism may experience adjustment
difficulties because “much of their morphology, physiology, and
behavior has already been shaped by factors experienced in their pre-
vious environment” (p. 9). Different behavioral manifestations
across environments are consistent with pathoplasticity of con-
structs—that constructs can manifest differently as a function of cul-
tural, environmental, and individual factors (Beauchaine et al., 2018;
Stompe et al., 2006), such as with culture-bound syndromes (Kaiser
& Weaver, 2019; Ventriglio et al., 2016).

In addition, with development, there are changes in experience-
dependent capacity that may lead to discontinuity in the forms of
behavior. For instance, children may learn more advanced ways of
accomplishing their goals, such as expressing their feelings verbally
rather than through aggression. An additional potential reason for dis-
continuity in behavior forms and functions is sociocultural norms. As
Kagan and Moss (1962) noted, “When [a behavior] conflicts with tra-
ditional sex-role standards, the relevant motive is more likely to find
behavioral expression in derivative or substitute responses that are
socially more acceptable” (p. 200). Stamps (2003) described pheno-
typic variety and (dis)continuity in behavior in terms of a reaction
range or norm that arises from a complex interaction of genetics,
the environment—through processes such as social learning and cul-
tural transmission—and the developmental timing of experiences.

In sum, continuity in contexts, causes, and courses need not be
present for heterotypic continuity or phenotypic continuity.

When Are Constructs Most Likely to Show Discontinuity
in Behavior Form (i.e., Heterotypic Continuity)?

Kagan (1969, 1971) described the periods when constructs may be
most likely to show discontinuity in their behavior form (i.e., hetero-
typic continuity). For instance, he argued that heterotypic continuity
among humans was especially likely earlier in development, in partic-
ular the first 10 years of life (Kagan, 1969). During this developmental
span, the child learns more effective ways of accomplishing their
goals. Moreover, Kagan (1969) also argued that peers and family
members tend to insist that a child inhibit behaviors they consider
as inappropriate relative to sociocultural norms for one’s age, gender,
etc. In addition, Kagan argued that heterotypic continuity may be
especially likely after major changes in the psychological ecology
of the child, such as the birth of a sibling, changes in the family struc-
ture (e.g., new partner, divorce, separation), or entry into school.

Moreover, he noted that heterotypic continuity may be more likely to
occur when there are key developmental transitions that lead to the reor-
ganization of behavior and process. According to Kagan, one such tran-
sition occurs between 18 and 24 months of age, during the emergence of
language skills. Another transition may occur between 5 and 7 years of
age, when children develop the ability to sustain attention on a problem,
to inhibit inappropriate or irrelevant actions and to select appropriate
ones. He noted that older children are better able than younger children
to hide their anxiety from others, noting that older children have a thicker
“veneer of defenses against anxiety” (Kagan, 1969, p. 998).

Identifying Discontinuity in Behavior Form for a Given
Construct (i.e., Heterotypic Continuity)

There are several ways to identify discontinuity in behavior
form for a given construct, that is, heterotypic continuity. As
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Figure 4
Depiction of Types of Continuity and Discontinuity

Homotypic Continuity Heterotypic Continuity
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Note. Depiction of the types of continuity and discontinuity in the form of a 2 (behavioral manifestation, underlying processes) x 2 (same vs. different across
time) Latin square. The illustrations above the lines are buildings, representing the surface structure (i.e., behavioral manifestation). The illustrations below the
lines depict the underlying processes supporting the buildings at each time point. The squares on the buildings are windows. The black windows represent
content facets that are active across all time points (i.e., age-common content). The windows that contain Xs represent content facets that are active at some
but not all time points (i.e., age-unique content). The white windows represent content facets that are inactive and therefore are not part of the construct at
that time point. The increasing size of the buildings at later time points reflects growth with development. The top row of the Latin square involves the
same underlying processes across time, whereas the bottom row involves different underlying processes across time. The left column of the Latin square
involves the same behavioral manifestation across time, whereas the right column involves a different behavioral manifestation across time. Homotypic con-
tinuity (top left) describes the same behaviorial manifestation with the same underlying process (i.e., construct) across development. Heterotypic continuity (top
right) describes the same underlying process with a different behaviorial manifestation across development. Phenotypic continuity (or functional discontinuity;
bottom left) describes the same behavior with different underlying processes across development. Complete discontinuity (bottom right) describes different
behavioral manifestations with different underlying processes across development. Thus, in both homotypic continuity and heterotypic continuity, the active
content facets reflect the same construct or underlying process across time, whereas in phenotypic continuity and discontinuity, the active content facets do not
reflect the same construct across time. From “Studying a Moving Target in Development: The Challenge and Opportunity of Heterotypic Continuity,” by
I. T. Petersen, D. E. Choe, and B. LeBeau, 2020, Developmental Review, 58, Article 100935, p. 2. (https:/doi.org/10.1016/j.dr.2020.100935). Copyright
2020 by Elsevier. Reprinted with permission. T1 = time point 1; T2 = time point 2; T3 = time point 3.

described earlier, continuity and discontinuity are properties of
within-individual trajectories, so the most rigorous evaluation of
continuity and discontinuity occurs at the individual level.
Identifying discontinuity in behavior form for an individual
would involve observing that the individual demonstrates a differ-
ent behavior in the same situation and context and/or to accom-
plish the same function.

Nevertheless, there may be ways of leveraging studies of larger
samples to inform understanding of continuity and discontinuity in
behavior form. Using samples, one can examine changes in the man-
ifestation of a construct in terms of its facets (i.e., structure) and its
stability of individual differences. For instance, if individual differ-
ences in a given behavior (e.g., disobedience) at T1 are not associated
with individual differences in the same behavior at T2, it suggests that
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Figure 5
Example Depicting, at Two Time Points, the Content Facets of a
Construct That Shows Heterotypic Continuity (Self-Regulation)

Self-Regulation Self-Regulation

A
B ¢ D
I I >
T1 T2
Note. Example depicting, at two time points, the content facets of a

construct that shows heterotypic continuity (self-regulation). The con-
struct changes in its behavioral manifestation across time. The construct
includes different content facets across time: The construct includes
content A, B, C, and D at T1, whereas the construct includes content
B, C, D, and E at T2. The age-differing content facets (A and E) change
in meaning with respect to the construct (i.e., functional discontinuity).
For instance, content A reflects the construct at T1 but not at T2.
Functional discontinuity of the content facets encompassed by a con-
struct is evidence of heterotypic continuity of the construct. That is, if
a given content facet changes in meaning across time (i.e., functional
discontinuity), a construct that encompasses that content facet could
change in its manifestation across age (i.e., heterotypic continuity).
Adapted from “Heterotypic Continuity of Inhibitory Control in Early
Childhood: Evidence From Four Widely Used Measures,” by
I. T. Petersen, J. E. Bates, M. E. McQuillan, C. P. Hoyniak,
A. D. Staples, K. M. Rudasill, D. L. Molfese, and V. J. Molfese,
2021, Developmental Psychology, 57(11), p. 1758 (https:/doi.org/10
.1037/dev0001025). Copyright 2021 by the American Psychological
Association. T1 = time point 1; T2 = time point 2.

the same behavior may not reflect the same construct across time. For
instance, disobedience in childhood might reflect externalizing prob-
lems, whereas in adulthood, disobedience to authority could reflect
prosocial functions, including protesting against societally unjust
actions. In such a case, the behavior (disobedience to authority)
shows phenotypic continuity, and the underlying construct (external-
izing problems) shows heterotypic continuity if it manifests differ-
ently in adulthood.

Likewise, if the facets of the construct change in terms of
frequency and/or their relation to the construct, that would also
provide evidence consistent with heterotypic continuity. For
instance, if a behavior emerges in adolescence (e.g., substance
use) despite persistence of the underlying construct (e.g., exter-
nalizing behavior), the underlying construct shows discontinuity
in behavior form across early childhood to adolescence. In addi-
tion, if a behavior facet of a construct is associated with the con-
struct at T2 but not at T1, it suggests that the construct shows
discontinuity in behavior form and does not include the facet at
T1. For instance, threatening others is more strongly associated
with externalizing problems in adolescence than in early child-
hood (Lubke et al., 2018).

In the next section, I discuss challenges from work that have fol-
lowed Kagan’s ideas of continuity and discontinuity.

PETERSEN

Challenges With Subsequent Work in Developmental
Science

Kagan’s perspective on the various types of continuity and dis-
continuity provided a broader conceptual framework from which
to examine development across the lifespan. However, there have
been key challenges with subsequent work in developmental sci-
ence, as described below.

Strong (Untested) Assumptions of Homotypic Continuity

Measurement considerations are crucial to inferences of continuity
and discontinuity. Invalid, unreliable, or nonequivalent measurement
could make discontinuous processes seem continuous (or vice versa).
To make inferences regarding continuity, the same construct must be
assessed validly (i.e., construct equivalence), and on a comparable
scale (i.e., measurement equivalence), across time. The lack of con-
struct or measurement equivalence is a major threat to the validity
of developmental inferences. Studies—both cross-sectional and lon-
gitudinal—in developmental science aim to understand development,
that is, change over time. However, there are major risks in drawing
inferences about developmental processes from cross-sectional
designs (Kraemer et al., 2000). As discussed earlier, (dis)continuity
considers whether a given individual shows the same entity (e.g.,
behavior form, function, and/or mechanism) across time. Thus, by
definition, cross-sectional designs cannot establish continuity or dis-
continuity because they do not examine the same individual(s) across
time. Nevertheless, many longitudinal and cross-sectional studies
attempt to examine the same construct across multiple ages.

Most commonly, such studies use the same measure at each age,
especially when examining individuals’ change in their level on a
given construct across time (e.g., growth curve models), because
the scores are on the same mathematical metric and may seem com-
parable. However, use of the same measure at different ages (for the
purposes of assessing a given construct) assumes that the construct
shows homotypic continuity, that is, continuity in behavior form
and in its underlying process. When the behavioral manifestation
of a construct stays the same across development, it can be measured
the same way across time, for example, physical growth measured in
height and weight with the same ruler or scale, respectively.

Just because scores on the same measure are on the same mathe-
matical scale, however, does not mean that the scores are on the
same conceptual scale. If the construct shows discontinuity in
behavior form (i.e., heterotypic continuity) and the measurement
approach does not align with the changes in behavioral manifesta-
tion, the measurement will be invalid for the given construct. For
instance, if externalizing problems include temper tantrums and bit-
ing in early childhood but include substance use and sexual aggres-
sion in adolescence, measurement would be invalid if the measures
do not reflect these developmental differences in behavior form of
externalizing problems. Simulation and empirical work have dem-
onstrated that using the same measure across time yields inaccurate
estimates of trajectories, both at the individual and group level, when
the construct shows heterotypic continuity (Chen & Jaffee, 2015;
Petersen et al., 2018; Petersen, LeBeau, et al., 2021).

Thus, when using the same measure across time, it is important to
provide theoretical and empirical evidence that the construct likely
shows homotypic continuity across the developmental span exam-
ined, and that the measure validly assesses the same construct at


https://doi.org/10.1037/dev0001025
https://doi.org/10.1037/dev0001025
https://doi.org/10.1037/dev0001025
https://doi.org/10.1037/dev0001025

S
=
51
=
=
5}
2
4
S|
5
°

personal use of the individual user

yrighted by the American Psychological Association or one of its allied publishers.

solely for the

This document is cop

CONTINUITY AND DISCONTINUITY IN THE 21ST CENTURY 1999

each time point. Given how many constructs likely show discontinuity
in behavior form, the reflexive use of the same measure across ages,
without support or justification, may obscure the search for under-
standing development. Tests of longitudinal measurement invariance
(Widaman et al.,, 2010) and/or differential item functioning
(Robitzsch, 2021) may help give the researcher greater confidence
that they are assessing the same construct on the same scale across
ages (cf. Petersen et al., 2020; Robitzsch & Liidtke, 2023). Such
tests require at least two observable indicators (e.g., items) at each
age to infer whether they relate to the latent construct (i.e., to each
other) in the same way across time. Researchers generally recommend
establishing at least partial scalar invariance (i.e., invariance of some
factor loadings and intercepts) across ages in order to examine
changes in people’s level across time (Little, 2013). However, rela-
tively few studies establish longitudinal measurement invariance to
the scalar level. Questions of measurement invariance are also rele-
vant when considering generalizability of inferences by examining
the same research questions using multiple longitudinal data sets
that include assessments that were intended to assess similar-sounding
constructs. Without establishing measurement invariance or harmoni-
zation, inferences from such comparisons can be compromised by the
jingle—jangle fallacy. The jingle fallacy is the erroneous assumption
that two different things are the same because they have the same
label; the jangle fallacy is the erroneous assumption that two identical
or near-identical things are different because they have different
labels. It is important to evaluate measurement comparability and
not to just rely on labels.

Nevertheless, tests of longitudinal measurement invariance do not
absolve the researcher from theoretical considerations of whether all
of the facets of the construct were assessed (i.e., content validity) at
each age and whether the measures change in meaning with respect
to the construct (construct validity invariance; Knight & Zerr, 2010).
Widaman et al. (2010) described a series of studies on the construct
of numerical facility. The second graders used reconstructive, count-
ing strategies for addition and subtraction problems, whereas the col-
lege students used memory retrieval strategies. Thus, the construct of
numerical facility changed in manifestation, resulting in changes in
the meaning of the reaction time measures, despite having estab-
lished longitudinal measurement invariance. That is, establishing
longitudinal measurement invariance does not ensure that the con-
struct shows homotypic continuity. In general, stronger evidence is
needed to substantiate that use of the same measure over time
assesses the same construct across time in the same way, with con-
tent validity. If the construct does not show homotypic continuity,
development cannot be inferred from changes in an individual’s
level on the same measure across time in a longitudinal design or
from age-related differences in a cross-sectional design.

Strong (Untested) Assumptions of Heterotypic Continuity

In addition to researchers frequently making strong, untested
assumptions that constructs show continuity in their behavior form
(i.e., homotypic continuity), assertions that a construct demonstrates
heterotypic continuity also involve strong assumptions. To demon-
strate heterotypic continuity, it is important to establish that the age-
differing behaviors are the result of the same underlying con-
struct—for example, process, mechanism, disposition, function, rea-
son, expectation, or source of anxiety. However, it can be difficult
to establish that the age-differing behaviors reflect the same construct.

Nevertheless, it is important to distinguish heterotypic continuity from
alternative possibilities depicted in Figure 6 and described below.

Parallel Development

One alternative to heterotypic continuity that is important to rule
out is parallel development, in which two constructs—and two
resulting (sets of) behaviors—develop and manifest concurrently
(at least for some period) in development (Blumberg, 2013). If
two behaviors occur during the same developmental period, the
behaviors may reflect different constructs. For instance, prima
facie, suckling and feeding by rats appear as if they may show het-
erotypic continuity, because they achieve similar ends (i.e., access
to nutrition), and adults often feed whereas infants often suckle.
Nevertheless, both suckling and feeding express early in develop-
ment during the same developmental period (Blumberg, 2013),
and suckling eventually ceases at weaning while feeding persists.
However, suckling and feeding are mechanistically unrelated in
rats (Blumberg, 2013), indicating that the transition from suckling
to feeding does not involve mechanistic continuity.

Developmental Progression

Another alternative to rule out is developmental progression, in
which the change in behavioral form is the consequence of earlier
features that lead to distinct outcomes (Rutter et al., 2006). When
later outcomes are the consequence of earlier features, the later out-
comes are considered sequelae, not a manifestation of the same con-
struct. For instance, if substance use leads people to become
depressed, the association between substance use at T1 and depres-
sion at T2 reflects developmental progression, not heterotypic conti-
nuity. Developmental progression dovetails with the idea that
organisms actively seek out environments that have feedback influ-
ences (Stamps, 2003).

Confound

A third alternative to rule out is that the association between two
behaviors reflects a third variable confound that influences both pro-
cesses and explains their covariation, rather than reflecting the con-
tinuity of a common construct. A common confound, for instance,
that may influence both the earlier and later outcomes may be con-
tinuing social influences. For instance, Kagan et al. (1978) found
that attentiveness in infancy predicted IQ scores in preadolescence.
Kagan (1980) noted that it might seem easy to assert based on this
finding, after the fact, that the construct of cognitive alertness and
intelligence may lead to heterotypic continuity such that it manifests
as attentiveness in infancy and IQ scores in preadolescence.
However, when controlling for the socioeconomic status of the
child’s family, the authors found that there was no longer an associ-
ation between attentiveness in infancy and later IQ scores (Kagan
et al., 1978). As Kagan (1980) aptly noted, “In almost all longitudi-
nal studies the investigators have been so eager to find heterotypic
continuities that they often failed to consider seriously the possible
role of continuing social influences, for their presence would have
weakened the conclusion so dearly sought ... the developmental
psychologist may have been too quick to assume stability and con-
tinuity when the evidence was weak and [researchers often] prefer
to look to the past rather than to more recent contexts in interpreting
the present” (p. 65).
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Figure 6

Heterotypic Continuity Versus Alternative Developmental Processes

Heterotypic Continuity Versus Alternative Developmental Processes

T1

T2

» Behavior B

Developmental Progression Behavior A

Parallel Development

Behavior A
Heterotypic Continuity

Behavior A
Confound

Confound

Behavior B

Behavior B

Note. Arrows reflect causal influence. Dotted lines reflect persistence (i.e., continuity) of the same
behavior or construct across time. T1 = time point 1; T2 = time point 2.

In sum, just because a behavior at T1 predicts a distinct behavior at
T2 does not necessarily indicate heterotypic continuity. As with any
correlation, a mere association between two behaviors does not clar-
ify the process that led to the association. Heterotypic continuity
would not be present if the behaviors show parallel development,
show developmental progression, or are associated merely due to a
confound. In each of these cases, the two behavior forms do not
reflect the same construct. The assumption that two differing behav-
iors (or the same behavior) across time reflect the same underlying
process impedes progress by preventing investigators from searching
for and specifying the underlying functions and mechanisms of each
behavior.

Weak Empirical Record of Heterotypic Continuity

Thanks to Kagan’s framework of continuity and discontinuity in
forms and functions of behavior, heterotypic continuity has been the
focus of much investigation and discussion in developmental sci-
ence. In recognition that many constructs likely show discontinuity
in behavior form, studies have frequently considered the possibility
that a construct may show heterotypic continuity, consistent with
Kagan’s framework. Despite many studies considering the possibil-
ity of heterotypic continuity, there is little empirical record demon-
strating heterotypic continuity. Moreover, the empirical record on
(dis)continuity hinges on accurate and equivalent measurement, as
described earlier.

Most studies asserting heterotypic continuity find a predictive asso-
ciation of one behavior or syndrome at T1 in predicting another behav-
ior or syndrome at T2 (e.g., Ferdinand et al., 2007; Lahey et al., 2014;
Lavigne et al., 2014; Miller et al., 2009; Nagin & Tremblay, 2001;

Putnam et al., 2008; Richards et al., 2022; Shevlin et al., 2017;
Snyder et al., 2017; Speranza et al., 2023; Wichstrgm et al., 2017).
Such studies document interesting associations among seemingly
disparate processes. For example, a study might examine whether
attention-deficit/hyperactivity disorder (ADHD) symptoms at T1 pre-
dict depression or substance use at T2. However, for reasons described
earlier, such an association does not, by itself, demonstrate heterotypic
continuity. Researchers have commonly referred to heterotypic conti-
nuity as the association between one behavior at T1 and a distinct
behavior at T2. However, this is incorrect. Heterotypic continuity is
an inference, not an association between two distinct behaviors.
Just because one diagnosis predicts another diagnosis does not
mean that they share a common underlying process—such as a
genetic, psychological, and/or biological process—that caused them
both. One behavior could be a consequence of the earlier behavior
(i.e., developmental progression). For instance, inattention-related dif-
ficulties may lead someone to perform poorly at school, which may
lead to anxiety and low mood, and then to use of substances. In this
case, the association between ADHD and substance use does not
reflect heterotypic continuity. Alternatively, a confound—such as
continuing social influences—could explain their covariation. For
these reasons, the finding that a behavior at T1 predicts the same
behavior or a different behavior at T2 indicate homotypic and hetero-
typic prediction, respectively, not necessarily continuity.

Another construct that some researchers have argued demonstrates
heterotypic continuity is cognition across infancy to adulthood, in
the form of core knowledge (Spelke & Kinzler, 2007). Researchers
frequently use movement as an index of cognition in infants.
However, movement is not controlled by the cortex in newborns
because they do not have the cortical capacity for adult-like motor
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control (Blumberg & Adolph, 2023). Thus, the cognitive functioning
derived from movement in infants does not show continuity with adult
forms of cognition, which argues against claims that infants possess
core knowledge that they retain across development. This example
highlights that it is unwise to assume genetic or mechanistic continuity
between age-differing behaviors.

Constructs That (Might) Show Changes in Behavioral
Manifestation Across Development

Many constructs purportedly show changes in behavioral manifes-
tation across development consistent with heterotypic continuity,
including externalizing problems (Chen & Jaffee, 2015; Miller
et al., 2009; Moffitt, 1993; Patterson, 1993; Petersen et al., 2015;
Petersen & LeBeau, 2022; Wakschlag et al., 2010), internalizing
problems (Petersen et al., 2018; Weems, 2008; Weiss & Garber,
2003), thought-disordered problems (Rutter et al., 2006), inhibitory
control (Petersen, Bates, et al., 2021; Petersen et al., 2016), self-
regulation (Chang et al., 2015; Hosch et al., 2022), sleep states
(Blumberg, 2013), substance use (Schulenberg & Maslowsky,
2009), and temperament (Putnam et al., 2008). However, much of
the work asserting that these and other constructs show heterotypic
continuity is conceptual in nature rather than based in rigorous empir-
icism, and is based on strong assumptions. Much of the empirical
work suggesting that these constructs show heterotypic continuity
relies on predictive relations between distinct behavioral forms—
oftentimes diagnoses or syndromes—for which it is unclear whether
the distinct behavioral forms share a common function or mechanism.
In addition, whether constructs are considered to show changes in
behavioral manifestation may depend on how broadly or narrowly
we define constructs. Moreover, questions arise about whether con-
structs are the right level of analysis, and whether we should focus
on the observable individual components of behavior instead. In
sum, despite considerable focus on the possibility of heterotypic con-
tinuity, the empirical record of constructs that demonstrate heterotypic
continuity is weak. In the next section, I discuss recommendations to
advance understanding of continuity and discontinuity across
development.

Better Ways to Examine Continuity Versus Discontinuity

Given the limitations of the empirical record, it is important to
examine continuity versus discontinuity in ways that better align
behaviors, functions, and mechanisms. To achieve this aim, research
should: (a) examine (dis)continuity at the level of individual behav-
iors rather than merely at the level of syndromes, (b) identify the
function(s) of the given behavior(s), and (c) identify the cognitive
and biological processes or mechanisms underlying the behavior—
function pairs. I describe each in detail below.

Examine (Dis)continuity of Individual Behaviors

First, instead of just examining predictive relations between diag-
noses or syndromes that represent collections of symptoms or behav-
iors, it can also be important to understand the (dis)continuity and
(in)stability of individual behaviors. For instance, in a study of exter-
nalizing problems, it would be valuable to know whether individual
behaviors, such as hitting others, disobedience, substance use, and
so on, demonstrate (a) stability of individual differences and (b)
whether they show continuity within the same individual. If

disobedience in childhood does not predict disobedience in adult-
hood in a longitudinal sample, it suggests that individual differences
in disobedience are not stable across childhood to adulthood, and it
is less likely that disobedience shows continuity within individuals.

Identify the Function(s) of the Given Behavior(s)

Second, it is important to identify the function(s) of the given behav-
ior(s). Relying solely on the surface-level behavior is insufficient for
understanding how and why the behavior occurs. That is, the behavior,
by itself, does not specify its function; the same behavior can occur for
different reasons. One child may act aggressively to obtain a desired
object, such as a toy, because of a strong sensitivity to reward, low
fear of punishment, and low empathy. Another child may act aggres-
sively in response to a perceived slight because of high fear and the
misattribution of an ambiguous cue as hostile. Likewise, two rodents
may push a lever for differing reasons—one may push to obtain an
appetitive stimulus, whereas another may push to avoid an aversive
stimulus. That is, we should not solely consider behavior morphology
when interpreting behavior. Moreover, an individual may engage in a
behavior for multiple functions simultaneously. To identify behavior
functions, research can leverage underutilized methods in (dis)continu-
ity research, including functional behavior analysis (FBA) and
experimental manipulation. FBA involves rigorous observation and
examination of contextual factors and patterned sequences of anteced-
ents, behaviors, and consequences, to generate hypotheses for the
potential function(s) of a given behavior for a particular individual.
Common functions of misbehavior include positive reinforcement aris-
ing from approach-related behaviors and/or negative reinforcement
arising from avoidance-related behaviors. Avoidance-related behaviors
include escape from undesirable situations. Approach-related behav-
iors include access to attention and tangibles (e.g., preferable objects,
food, or activities; Broussard & Northup, 1995; Gresham, 2015).
Researchers can then use manipulations to test the hypotheses about
the potential behavior functions for the individual. Moreover, manip-
ulations can be used as a “shock to the system” to see how individuals
respond to various stimuli and in various contingencies.

Identify the Mechanisms Underlying the Behavior-
Function Pairs

Third, it is important to identify the cognitive and biological pro-
cesses or mechanisms that underlie various behavior—function pairs.
For instance, aggression (behavior) for the purpose of access to atten-
tion (function) is an example of one behavior—function pair, whereas
aggression for the purpose of escape from an undesirable situation
would be a different behavior—function pair. Each behavior—function
pair may have a distinct underlying mechanism. Examining behavior—
function pairs as a unit of analysis leads to more complex behavioral
units. These behavior—function pairs may be an important building
block for developmental science. In this framework, aggression for
access to attention is considered a distinct “behavior” (i.e., behav-
ior—function pair) from aggression for an escape function. Treating
behavior—function pairs as a behavioral unit gets complicated when
we consider the complex interactions among proliferating combina-
tions of behavior—function pairs and their manifold combinations in
relation to environmental and biological processes, and how their
effects change over time. Figure 7 provides a visual depiction of
this framework. Nevertheless, identifying distinct behavioral units
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Framework Depicting Behavior—-Function Pairs in Relation to Environmental and

Biological Processes Across Development

Behavior-Function Pair

Unit of Analysis
(Mechanism)

Note.

Adapted from Woody and Gibb’s (2015) depiction of the integration of the RDoC domains and

units of analysis with environmental and developmental influences. One behavior-function pair might
include, for instance, aggression for the purpose of access to attention; by contrast, aggression for the
purpose of escape from an undesirable situation would be a distinct behavior—function pair. Units of
analysis might include, for instance, genes, molecules, cells, circuits, physiology, etc. Environment
includes different contexts and environmental influences. Adapted from “Integrating NIMH Research
Domain Criteria (RDoC) Into Depression Research,” by M. L. Woody and B. E. Gibb, 2015, Current
Opinion in Psychology, 4, p. 7 (https:/doi.org/10.1016/j.copsyc.2015.01.004). Copyright 2015 by
Elsevier. Adapted with permission. RDoC = research domain criteria.

will be crucial to identify underlying mechanisms. It will be important
for future work to consider how best to grapple analytically with this
complexity. An integration of complex behavioral units with the envi-
ronment and biology may require diverse and novel approaches from
network and systems science for modeling dynamic systems underly-
ing complex connections (Fried, 2022).

It will be valuable for research to examine the development of
cognitive and biological mechanisms in concert with their behavio-
ral manifestations, at various developmental periods. Heterotypic
continuity is a descriptor, not an explanation (Rutter et al., 2006);
therefore, research needs to identify the mediating mechanisms of
behavior continuity and discontinuity.

Ways to Account for Heterotypic Continuity

When the goal is to examine individuals’ change in their level on a
construct over time (e.g., trajectories or growth curves) and the con-
struct shows heterotypic continuity, it is important to account for the
construct’s changes in behavior form. It is important to use differing
measures across development to maintain construct validity, with
statistical schemes that link the differing measures onto the same

scale. Many studies examining cognitive development have linked
differing measures across development onto the same scale (e.g.,
Kenyon et al., 2011; McArdle et al., 2009; McArdle & Grimm,
2011; Murayama et al., 2013; Wang et al., 2013). However, surpris-
ingly few studies of social development have linked differing mea-
sures across development onto the same scale to account for
heterotypic continuity. If a construct changes in behavioral form
and the measures do not align with these changes, the measures’
scores will not validly capture the construct and its changing mani-
festation. Approaches to linking scores from different measures onto
the same scale include observed score approaches and latent variable
approaches, such as with item response theory or structural equation
modeling. Many resources describe approaches to linking scores
from different measures onto the same scale to account for hetero-
typic continuity (Kolen & Brennan, 2014; Lai, 2021; McDaniel
et al., 2023; Petersen et al., 2020; Tyrell et al., 2019).

When Is It Time to Jettison Our Current Constructs?

To advance the aims of identifying continuity and discontinuity in
development, it is crucial to leverage constructs that are accurate and
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useful. It is important to know when a given construct is not the most
accurate representation of a psychological process or function.
Current constructs are inevitably wrong in some regard and do not
carve nature at its joints. The field needs constructs that better map
onto cognitive functions and biological mechanisms. Thus, research
should strive to continually refine our current constructs, in terms of
greater delineation of constructs’ form and facets across develop-
mental periods and how the constructs are linked to cognitive and
biological processes.

In addition to refining our constructs, we should also be prepared
to jettison constructs that are not accurate or useful. It is important to
detect signs when the use of a given construct impedes progress. If it
is unclear what would be lost by discarding a given construct, the
construct has become a fallback for researchers—a shorthand or
term of convenience. In terms of accuracy, constructs should map
onto particular cognitive and biological processes. In terms of utility,
constructs should make lawful predictions.

Example of a Construct in Need of Refining:
Externalizing Problems

For example, the construct of externalizing problems is perhaps a
useful summary of a wide variety of behaviors that covary (Bates
et al,, 2014), and some of which may share common etiology
(Olson et al., 2000). Nevertheless, the construct is likely overly gene-
ral and combines many distinct functions and mechanisms (though
higher order constructs that include externalizing problems, such as
the p factor and general factor of psychopathology, are even more
general; Caspi et al., 2014; Smith et al., 2020). When the field refers
to externalizing problems, internalizing problems, depression, autism,
ADHD, or conduct disorder, etc., each of these constructs is likely a
combination of many, many subconstructs. ADHD is not one thing;
it is many things.

DSM-Based Constructs

It is important to consider whether diagnoses specified in the
Diagnostic and Statistical Manual of Mental Disorders (DSM) are
veritable disorders or diseases. There are many concerns about the
diagnoses specified in the DSM, including that (a) they ignore causes
and etiology—they do not provide explanations for behavior (Fried,
2022); (b) they show substantial comorbidity—a person who meets
criteria for one disorder is likely to also meet criteria for other disor-
ders (Caspi et al., 2020); (c) they show substantial heterogeneity—
two people who meet criteria for the same diagnosis can look
quite different in terms of symptoms, course, etiology, and treatment
response (Fried, 2022; Galatzer-Levy & Bryant, 2013); (d) which
diagnoses one experiences at a given time do not portend the
types of diagnoses they will experience in the future—people
show considerable diagnosis switching from one disorder to another
(and even across diagnostic families—e.g., from an externalizing
disorder to an internalizing or thought disorder) across development
(Caspi et al., 2020); (e) even though diagnoses are categorical, con-
siderable research demonstrates that psychopathology is most accu-
rately represented dimensionally, not categorically (Markon et al.,
2011); and (f) they may pathologize normality—lifetime prevalence
estimates of mental disorder from prospective longitudinal studies
suggest that over 70%—-80% of people will meet criteria for a mental
criteria at some point in their life (Schaefer et al., 2017).

2003

Moreover, I am skeptical about whether DSM labels are “disor-
ders” characterized by pathology and disease—that is, a harmful
dysfunction. Instead, DSM labels may be better conceptualized as
“illnesses,” where DSM diagnoses reflect mismatches of behaviors
with cultural expectations, based on perceptions by the client or
by others in their social network (Tomblin, 2023). For instance, evo-
lutionary pressures often favor phenotypic diversity (Stamps, 2003).
The diagnoses specified in the DSM are not defined biologically;
they are merely descriptions of behavior. As currently defined,
DSM-based disorders are not things that people “have”; rather,
they are things that people “do” or “experience.” This is not to dis-
miss a person’s experience of depression or other challenging expe-
riences. These challenging experiences are real. Instead, I contend
that the diagnostic categories defined by the DSM are fictive catego-
ries that do not accurately capture the underlying psychological and
biological processes. Every behavior has an associated contextual
and biological substrate; however, DSM categories do not show sen-
sitivity and specificity in relation to psychological and biological
processes (Tiego et al., 2023). Thus, these constructs are in need
of revision or of jettisoning entirely in favor of constructs that
more accurately reflect underlying mechanisms of the behavior—
function pairs.

Emerging Frameworks of Psychopathology

Emerging frameworks of psychopathology may provide better
alternatives to DSM-based constructs. For instance, hierarchical
nosologies such as the hierarchical taxonomy of psychopathology
(HiTOP) more efficiently capture variance in psychopathology
compared to DSM diagnoses (Kotov et al., 2021). However,
HiTOP constructs are not yet defined in terms of biological pro-
cesses, and thus do not carve nature at its joints. Research domain
criteria (RDoC) constructs intend to address that gap by grounding
constructs in biological processes (Insel, 2014). However, neither
HiTOP nor RDoC (nor the DSM) sufficiently integrates develop-
mental considerations of continuity and discontinuity (Tackett &
Hallquist, 2022). As argued by Woody and Gibb (2015), it is
important to consider the RDoC dimensions—domains of function-
ing and units of analysis—within the context of environmental and
developmental influences. Nevertheless, emerging frameworks are
important steps forward.

Potential Utility of Constructs Before Identifying
Biological Mechanisms

In some cases, constructs may have utility even if they have not
(yet) been linked to particular cognitive and biological processes.
For instance, a construct can be useful if it has predictive utility as a
gestalt, above and beyond the sum of its parts. As an example, it is
an empirical question whether socioeconomic status—as operational-
ized by the combination of educational attainment, income, and occu-
pational prestige—has greater predictive utility than its individual
components (Cubbin et al., 2000; El Moheb et al., 2022). This
might be the case, for instance, if the effects of individual components
compound with additional socioeconomic advantage or disadvantage,
as would be evidenced in a statistical interaction/moderation—for
example, the effects of educational attainment on outcomes may
depend on the level of income. However, there may also be utility
in examining the individual components of a construct such as
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socioeconomic status and how the components are differentially
related to outcomes.

Important Considerations at the Population Level

“Drilling down” to identify mechanisms of behavior has yielded
important evidence of biological pathways including epigenetic
changes, neurodevelopmental disruption, and reprogramming of
the stress and immune regulatory systems (Nelson et al., 2020). In
addition to “drilling down” to identify cognitive and behavioral
mechanisms of behavior, it is also important for research to “ramp
up” to consider environmental effects at a societal and population
level (Keating, 2016). Indeed, behaviors, functions, and con-
structs—and the effects of environmental processes—may differ
across populations. Just as constructs may manifest differently across
development (i.e., heterotypic continuity), they may also manifest
differently across groups, for instance, as in culture-bound syn-
dromes. Moreover, the effects of environmental processes can differ
across populations. For instance, countries differ in the steepness of
their social gradient—the strength of association between socioeco-
nomic factors and health, suggesting that societal responses play an
important role in health outcomes (Keating, 2016). Thus, it will be
important to conduct cross-cultural and international comparisons
(Keating, 2016) and to consider issues such as generalizability, mea-
surement invariance (Han et al., 2019), and population equivalence
across groups (Heeringa & Berglund, 2020).

Is It Even Worth Searching for Underlying Constructs?

Another question is whether research should even search for
underlying constructs in attempts to identify continuous processes.
In some cases, constructs may involve subjective experiences,
such as a construct like anger (Tinbergen, 1963). What if constructs
are the wrong way of thinking about behavior development? For
instance, some have argued that we should focus on the individual
components of observable behavior and the situations and contexts
in which they occur (Blumberg, 2013). Tinbergen (1963) argued
that, in our search for the reasons and causes of behavior, researchers
should not abandon observation and description of behavior.

According to an epigenesis perspective (Cicchetti & Cannon,
1999; Gottlieb, 2007; Spencer et al., 2009), development arises
from reciprocal effects within and across levels (e.g., genetic activ-
ity, neural activity, behavior, environment), and the levels reflect
changing entities across development. Thus, discontinuity may be
the norm rather than the exception. Such a perspective calls to the
mind the Greek philosopher Heraclitus who argued that the world
is in flux and that nothing is stable. He argued that life is like a
river, asserting akin to: “No man ever steps in the same river
twice, for it’s not the same river and he’s not the same man.” In
this view, the search for underlying constructs may be fruitless. I
concede that that the search for underlying constructs may be unpro-
ductive, or at the least, challenging.

However, there can be utility in identifying underlying constructs
of behavior. The same behavior can occur for different reasons, and
it is worth distinguishing behaviors with the same form that have dif-
fering functions or mechanisms—even if (and especially if) the
functions and mechanisms of behavior change across development.
Nevertheless, in some cases, the utility of latent constructs has yet to
be realized. This raises the question of what the right level of analysis

is. Nevertheless, every level of analysis involves some degree of
abstraction. Moreover, one can always drill deeper for a more fine-
grained unit of analysis. For instance, broadband externalizing prob-
lems can be reduced to aggression, impulsivity, rule-breaking, inat-
tention, and hyperactivity. Aggression can be further reduced based
on the function (e.g., reactive and proactive forms); which can be
further reduced based on the form (e.g., verbal, physical, psycholog-
ical, or relational aggression); which can be further reduced based on
the biological mechanisms, and so on. Drilling down in some cases
may be useful, whereas in other cases it may come at the risk of
reductionism—which may limit our understanding of complex phe-
nomena and developmental systems. Discussions of which level of
analysis to use raise the longstanding distinction between lumpers
and splitters. I do not know which level(s) of analysis will be most
productive. Moreover, the levels of analysis that are most useful
may depend on the behavior and the goal. Nevertheless, I argue
that decisions regarding which level(s) of analysis to examine should
be tied to the underlying mechanisms of the behavior.

In sum, the field needs to be willing to refine and jettison partic-
ular constructs in our search for the approximation of truth. Toward
that aim, research needs to better define, distinguish, and operation-
alize constructs. I would like to see research advance greater delin-
eation of constructs’ form and facets across developmental
periods, paired with improved understanding of the etiological and
mechanistic processes underlying them.

Conclusion

In conclusion, it is important for research in developmental sci-
ence to pay better attention to continuity and discontinuity across
the lifespan. I outlined three suggestions: (a) examine (dis)continuity
of individual behaviors, (b) identify the function(s) of the given
behavior(s), and (c) identify the cognitive and biological processes
that underlie the behavior—function pairs. Accordingly, theories,
methods, measures, and analyses should consider and account for
continuity and discontinuity in causes, courses, forms, functions,
mechanisms, and contexts of behavior. Accomplishing these aims
will have important implications, including more accurate specifica-
tion of constructs, their units of analysis (forms, functions, and
mechanisms), their development, and their causes.
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