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ABSTRACT 
Constructs are central to psychology. We describe two current trends as responses to dissatisfactions 
with the abstract nature of constructs and with uncertain and variable research findings: a trend away 
from constructs toward specific notions and effects, and sharper construct definitions with improved 
construct measurement. We explain that the issues in psychology reflect the complexity and variable 
nature of psychological phenomena. Rather than following the trends, we propose a reformulation of 
the construct notion to accommodate complexity and uncertainty. To provide background, we 
describe the historical development and epistemology of constructs, and highlight the explanatory 
and integrative role of constructs. Our reformulation implies that constructs are (1) composite, (2) 
organized in a hierarchy with overlap, (3) variable, with heterogeneous measurement results. Methods 
can be and are being developed accordingly. We close with considerations for further debate.

KEYWORDS 
constructs, variability, 
uncertainty, measurement, 
replication   

The notion of constructs is fundamental to theory and 
research in psychology and its allied disciplines. Constructs 
are defined operationally in empirical studies and findings 
are interpreted in terms of constructs. Despite the fundamen
tal role constructs serve in research, the notion of constructs 
has received minimal attention in the bulk of contemporary 
literature. Slaney’s (2017) discussion is an exception. We 
observe a silent trend in much of the literature characterized 
by moving away from constructs in psychological science 
with little explicit criticism of their value. This move away 
implies a downscaling of constructs favoring observables and 
notions closer to observables over unobservable abstract con
structs. Those moving away from constructs seek greater spe
cificity by staying closer to observables (e.g., Borsboom et al., 
2021) and specific effects (Open Science Collaboration, 2015). 
This trend arises from dissatisfactions with the vagueness of 
constructs, variable results, lack of progress in accumulating 
knowledge, and numerous calls for direct rather than concep
tual replications in addressing failures to replicate.

Conversely, in some corners of the literature, explicit calls 
to move toward upscaling operational definitions (ODs) for 
better measurement of constructs have appeared. Most of 
these calls for better measurement acknowledge the problems 
noted above, and inspired by dissatisfactions with these prob
lems, they recommend tightened definitions of constructs 
and improved measurement (e.g., Flake & Fried, 2020).

Our position is neither of the two. We accept the issues 
outlined above as sensible reflections of uncertainty in 

psychological science—an essential feature of most psycho
logical phenomena, mainly due to various types of complex
ities of human behavior. In response, and for the sake of 
discussion, we are setting up a controversy. What is to 
blame for these issues, the research practices or reality? We 
choose the latter and call for an approach and methods that 
accord with this reality. Koch (1992) explains that dissatis
factions are inherent to studying a complex reality, that the 
frustrations repeat from time-to-time in psychological sci
ence and are followed by efforts to improve methods and to 
define univocal concepts. Rather than directly acting on the 
frustrations we believe that construct abstractness and 
related heterogeneity of content reflect the true complexity 
of psychological phenomena that leads to the frustration, 
and that accepting complexity-based uncertainty and devis
ing better approaches to characterize and assess it are 
needed to improve our inferences. With this perspective in 
mind, we present a reformulated notion of constructs as 
areas to represent the composite (i.e., not unitary) content 
of constructs. Treating constructs as being composite in 
nature better reflects psychological reality, which is often 
complex and necessarily uncertain. Constructs that better 
reflect reality cannot be captured with unitary notions that, 
like points, do not allow for compositeness.

To contextualize our reformulation of constructs, we 
begin in Section “Constructs and Operational Definitions as 
Commonly Used in Psychology” by identifying the funda
mental problem of the gap between constructs and their 
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ODs. We argue that the ODs necessarily cover only parts of 
constructs and in a variable way, which results in apparently 
non-robust and imprecise findings. Motivations to close this 
gap manifest in the push for novel treatments of constructs 
(i.e., downscaling constructs or upscaling ODs), whereas 
acceptance of this gap can be reinforced by increased meth
odological rigor. Section “Recent Trends” provides more 
detail and examples of downscaling constructs and upscaling 
ODs, further explicating why these approaches try to reduce 
the gap between constructs and their ODs. In Section 
“History and Epistemology of the Construct Notion,” we 
briefly review the history and epistemology of constructs to 
highlight that the construct-OD gap is inherent to the 
nature of constructs and has been experienced as an issue 
throughout the history of psychology and in epistemological 
views. If downscaling constructs, upscaling ODs, or accept
ing an implicit or explicit ideal of constructs as unitary 
would yield increased certainty about findings, it might be 
at the cost of an integration of findings; it might also, 
instead, lead to an even more scattered field. In contrast, 
retaining the abstraction borne by constructs and allowing 
for more uncertainty and variation in the notion offers a 
path forward to identify common general principles that 
might facilitate integration across theories and contexts of 
application.

With the intent of reformulating the notion of constructs 
to address concerns about downstream sensitivity in results, 
Section “The Role of Constructs” identifies the purposes of 
constructs to ensure that our reformulation preserves the 
utility of constructs in psychological theory and practice. 
Specifically, we consider three distinct prototypical con
structs (attitudes, autism, and evidence accumulation), and 
examine them for their commonality as constructs. From 
this exercise, we assert that constructs are abstractions that 
have integrative and explanatory roles in theory and prac
tice, while not excluding prediction and description roles. In 
Section “Construct-Related Issues and Possible Solutions,” 
we provide a reformulation of constructs that maintain their 
intended purposes while explicitly embracing their abstract, 
heterogenous, and composite nature as opposed to con
structs that are necessarily unitary, homogenous, and pre
cise. We also specify the composite nature as hierarchically 
structured and variable.

Constructs and Operational Definitions as 
Commonly Used in Psychology

As used in psychological research, the term “construct” is 
often assumed to be so basic and so broadly understood 
that it is rarely defined. When the notion of constructs is 
defined, it is articulated in a rather vague manner, such as 
“a conceptual term used to describe a phenomenon of inter
est” (Edwards & Bagozzi, 2000, p. 157) or “some postulated 
attribute of people” (Cronbach & Meehl, 1955, p. 283; 
henceforth C&M). Likewise, the notion of constructs is not 
explicated in the influential Shadish et al. (2002) volume on 
experimental and quasi-experimental designs. Specific con
structs used in theory are often defined more explicitly (e.g., 

attitude, https://dictionary.apa.org/attitude; Petty & 
Cacioppo, 1986), but consensus is rarely achieved, even for 
ubiquitous constructs such as intelligence (Sternberg & 
Detterman, 1986) and emotion (Barrett, 2017a, 2017b).

Although we use the term OD for any operationally 
induced or recorded observable (e.g., presenting a test, con
ducting an experimental manipulation), C&M were more 
reluctant because they understood ODs as the operations 
themselves and not as variation induced or measured, for 
example, food deprivation to induce hunger (Tolman, 1936). 
They preferred “measure” and “test” as more directly and 
substantively connected with constructs. In the view of Chang 
(2021), the C&M article is a second-generation operationalist 
approach because the meaning of a concept is broader than 
its measurement (Chang does not use the term “construct” 
but “concept” instead). Thus, identifying a construct with just 
its measurement is a stricter form of operationalism. ODs as 
used in psychology are based on observable indicators of con
structs (Feest, 2005), which is somewhat different from the 
notion as introduced and discussed by Bridgman (1927). In 
C&M’s view and in the psychometric literature, ODs are 
measurement instruments. In his recent review, Tal (2020) 
connects measurement with ODs of quantity concepts. In a 
discipline that uses quantitative approaches where possible, it 
is unsurprising that scores from measurement instruments 
(tests, and various types of scales) are used as ODs and indi
cators of constructs. In experimental studies, the ODs of inde
pendent variables are the experimental manipulations.

C&M provide the prevailing approach to constructs in 
psychology, with two important features:

1. Nodes in a network. Constructs are nodes in a network 
with other constructs and with observables. We refer to 
this as a componential view on constructs, with each con
struct consisting of one or more components and external 
components or constructs as nodes in the network. In the 
psychometric literature, components internal to the con
struct manifest as multidimensionality and/or subscales 
whereas components external to the construct manifest as 
other variables (i.e., constructs or observables). Construct 
validity is formulated in terms of relations of measures 
with other measures for the same construct or with meas
ures of related constructs in the nomological network. 
Construct validity is typically ascertained by observing 
convergence of scores from a measure with other scores 
from measures of the same construct.

2. Not fully captured. Constructs cannot be fully captured 
by observables. The full meaning of a construct is 
broader than its observables and would require that the 
whole structure be known, which is practically unten
able. We refer to this second feature as the gap between 
constructs and their ODs (the construct-OD gap from 
above). For psychological tests and test scores (or meas
urement tools in the broader sense), “Construct valid
ation is involved whenever a test is to be interpreted as 
a measure of some attribute or quality which is not 
‘operationally defined.’ The problem faced by investiga
tors is, ‘what constructs account for variance in test 
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performance?’” (C&M, p. 282). That less than 100% 
variance of test performance is explained (i.e., after a 
correction for less than perfect reliability) indicates that 
a construct is not fully captured, and that there must be 
remaining aspects of the construct that are not reflected 
in any one measure.

The C&M article focused on psychometrics and individ
ual-difference constructs, but in Cronbach’s later work (e.g., 
Cronbach et al., 1963), he also described a generalizability 
framework for instances of implementing and measuring a 
construct. Thinking of ODs in terms of generalizability 
agrees with the notion of content validity in C&M. Content 
validity concerns how well a measure (e.g., the set of items 
in a test) reflects the content of the construct. This general
izability framework inspired Shadish et al. (2002) to define 
construct validity in contexts of experimental research as 
generalizability of inferences from specific experimental 
manipulations. The Shadish et al. (2002) definition of con
struct validity implies that constructs cannot be fully cap
tured in an experiment. Cronbach himself (1982) was 
pessimistic about successful generalization of experimental 
and quasi-experimental research on educational program 
evaluations (the focus of his work at the time), because the 
context of the implementation of a program seemed to affect 
the result in a substantial way. As explained later, we need 
not be so pessimistic in general (i.e., for other fields) or 
about whether methods can be identified and used to deal 
with a reformulated construct notion and with the uncer
tainty of inferences from ODs. Full coverage and perfect 
generalization may be a far ideal, but imperfect generaliza
tion should not prevent us from making useful inferences, 
albeit associated with more uncertainties than if constructs 
were unitary and could be represented as fixed points in the 
construct space. In contrast to perfect generalizability, 
imperfect generalizability implies variability of findings.

Other Disciplines

The treatment of constructs in other disciplines are both 
similar and different from the C&M approach. In physics, 
constructs are physical properties referring to quantities 
defined by equations that specify precise relations among 
quantities (Mari et al., 2019). E ¼ mc2 is an equation 
expressing the relation between energy (E), mass (m) and 
the speed of light (c). The C&M nomological network is a 
weaker version of relations among constructs explicated in 
physics, with weaker quantitative properties and less preci
sion. In contrast with the constructs in physics, Cartwright 
and Bradburn (2011) and Cartwright and Runhardt (2014) 
used the German term “Ballung” to characterize social sci
ence concepts as agglomerative and multifaceted, which we 
term compositeness, and as context dependent, which we 
consider a form of variability of content. Content validity, as 
defined by C&M implies an aspect of compositeness. 
Content validity is the coverage a test provides of a universe 
of associated items, implying a domain-like nature of con
structs. Content validity implies that items are not simply 

exchangeable. Koch (1992) used the terms “open horizon” 
for constructs and “practical infinity” for the universe of 
possible ODs in psychology, which implies that the full con
tent cannot be practicably captured. Although a clear defin
ition of construct is important, it does not prevent the fact 
that in reality, a construct is composite, complex, and not 
fully captured by a measure (VanderWeele, 2022). While the 
definition of constructs specifies one or more defining prop
erties, other, secondary properties of instantiations imply 
that measures do not cover the whole underlying complex
ity. C&M’s phrase “assumed to be reflected in test perform
ance” does not specify how well the construct is reflected, 
which fits with the idea of the approximate nature of ODs.

Although the C&M definition of constructs is vague, its 
methodological approach to construct validation through 
psychometrics (correlations, factor analysis methods, group 
differences, etc.) has dominated psychological research for 
70 years with little debate, even though sporadic discussions 
have appeared. For example, Smith (2005) reflected on 
C&M in a special issue of Psychological Assessment, but 
apart from psychometric methods becoming more elabo
rated and advanced, no substantial changes about the notion 
of constructs seem to have taken place. Aside from technical 
psychometric developments in the construct validity 
approaches, the construct-OD gap remains a potential 
source of dissatisfaction. The inherent abstractness of con
structs (dissociated from specific instances) might lead to 
the impression that constructs are vague, and the multitude 
of measures and treatment implementations might lead to 
the impression that the ODs are not sufficiently crafted and 
need improvements. This construct-OD gap and resulting 
frustrations might have motivated the recent trends 
described above and elaborated here. Common to downscal
ing constructs and upscaling ODs is that both trends aim to 
narrow the construct-OD gap, although in seemingly oppos
ite ways.

Recent Trends

In the trend of downscaling constructs by moving away 
from traditional constructs, local constructs are chosen that 
coincide with the ODs or the data themselves. This trend 
moves away from viewing constructs as inherently abstract 
and approximate (Subsections “Specific effects and Model 
Parameters,” “A Network Approach,” and “Machine 
Learning and Biological Approaches” below). As will be 
illustrated, the downscaling of constructs is noticeable in 
various domains such as social and cognitive psychology, 
mental health, and in various approaches such as machine 
learning, biological approaches, and network models (to be 
differentiated from the C&M nomological network). 
Although this trend does not (yet) dominate psychological 
science, it might be gaining momentum and could ultim
ately threaten the role of constructs in the field as explana
tory and integrative notions. By downscaling constructs to 
the level of effects and observables functioning as local con
structs, this trend engages in a fallacy that naming an effect 
explains the finding or it suggests that explanation and 
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integration are not important. Below, we illustrate this trend 
with examples.

At first glance, the contrasting second trend toward 
upscaling (improving) ODs to better approach constructs 
seems antithetical to local constructs. Upscaling ODs, in 
contrast to downscaling constructs, includes describing con
structs more precisely so that ODs can be better determined 
for measuring these constructs (Subsection “Calls for 
Renewed Attention to Definitions and the Quality of ODs in 
Measurement”). Proponents of upscaling ODs instead of 
downscaling constructs expect better research quality and 
replicability. Although upscaling ODs seems counter to 
downscaling constructs (i.e., local constructs), these oppos
ing trends might be similar in not easily allowing for the 
accommodation of the complexity and variability of psycho
logical phenomena. Both downscaled constructs and con
structs measured by upscaled ODs might hamper the 
explanatory and integrative role of constructs as abstractions 
across heterogeneous sets of findings.

There is another way to address the problems that 
spawned upscaling ODs and downscaling constructs that 
preserves earlier notions of constructs as domains from 
which to sample, that remains consistent with the C&M 
view. As outlined by C&M, earlier notions also considered 
constructs ranging from close to data (e.g., the Zeigarnik 
effect as a local construct for better recall of incomplete 
tasks) to abstract theoretical (e.g., ego involvement measured 
through recall of incomplete tasks, C&M, p. 289). In 
Subsection “Critical Discussion,” we examine these issues 
more closely.

Specific Effects and Model Parameters

In the past 20 years, there is a general trend of less theoriz
ing in psychology (Cummins, 2010, McPhetres et al., 2021) 
even though theory development and testing remain the 
ostensible purposes of research. The longstanding problem 
is described by Clarke (1987), who refers to “pieces of a jig
saw which accumulate in journals” (p. 35), without an eye 
for the picture the pieces depict. Instead, the field has 
shifted focus to examining specific effects and relations, as 
amply illustrated by literature on the so-called replication 
crisis (e.g., 13 different effects in Klein et al., 2014; 97 effects 
in Open Science Collaboration, 2015). The effects are from 
the domains of social and cognitive psychology, and the 
focus is exclusively on specific effects, not on underlying 
theories and constructs. The concern for replication is 
accompanied by large-scale direct (rather than conceptual) 
replication studies of specific effects (McShane et al., 2019), 
as promoted recently by several journals including the 
Journal of Personality and Social Psychology and Advances in 
Methods and Practices in Psychological Science.

Affording primacy to specificity (in design, variables, 
model specification, predictive patterns, markers, etc.) is 
illustrated by calls to make direct replications a priority 
(e.g., Flake, 2021; Simons, 2014; Zwaan et al., 2018) com
pared with conceptual replications (e.g., Crandall & 
Sherman, 2016; Petty, 2018). With direct replications, 

constructs move to the background and effects, parameter 
estimates, and predictive patterns move to the foreground. 
The criticism that effects are nonreplicable typically empha
sizes research design, data collection, statistical analyses, and 
reporting of empirical findings. In contrast, it is less typical 
to observe criticism of the constructs and theories in which 
effects are embedded.

A focus on specific effects and relations among variables 
appears in multiple areas of psychological science. Two 
examples from social psychology are (a) the “mega-studies” 
approach (Milkman et al., 2021) to evaluate specific oper
ational manipulations and their effectiveness for persuasion 
rather than conceptual bases of the treatments, and (b) a 
downscaling of the implicit attitude construct to attitude 
assessments with indirect measures (Greenwald & Lai, 2020, 
p. 439; for context see Petty & Cacioppo, 1981) and to spe
cific findings obtained with those measures.

An illustration from a different domain is that cognitive 
models can become increasingly specific depending on the 
experimental context and might thus lose their generality. 
Parameters from these context-specific models are assigned 
the explanatory role of traditional constructs (e.g., Evans 
et al., 2019; Lee et al., 2019). Consider Evans et al. (2019), 
who demonstrated that supplementing choice data with 
observed response time data enhances the choice data and 
improves parameter recovery and prediction of effects.

Similarly, computational approaches in psychiatry and 
neuroscience, which depend heavily on machine learning 
and other bottom-up approaches to deal with high dimen
sionality and complexity, focus on specific model parameters 
and specific predictive patterns to identify mental function 
and dysfunction (e.g., Huys et al., 2016). A similar example 
can be found in the study of ideologies, such as predicting 
conservatism and dogmatism based on specific parameters 
from cognitive task models (e.g., Zmigrod et al., 2021). Also, 
psychiatric syndromes and ideology are sometimes down
scaled to specific parameters in a computational model.

Focusing on specific observed effects and estimated 
parameters to model specific tasks can both forgo the added 
value that constructs provide for interpreting effects and 
parameter estimates. In this context, constructs can presum
ably be done away with because there are no apparent reper
cussions for constructs (or theories), nor do constructs add 
meaning to the specifics of the study.

A Network Approach

The network approach (Borsboom, 2017; Borsboom et al., 
2021), which is presented as an alternative to constructs and 
latent variables is also a trend toward the specific (downscal
ing constructs)—closer to observable variables (Schmittmann 
et al., 2013).1 Nodes in the network are no longer concep
tualized as abstract latent constructs (cf. C&M’s approach). 
Instead, they are items, symptoms, specific behaviors, 

1Although network models are often presented as different than and 
advantageous compared to latent variable models, it has also been suggested 
that the two approaches have much in common and reduce to each other in 
at least some circumstances (see Burns et al., 2022).
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opinions, or feelings. Previously, such specific nodes would 
serve as measured indicators of constructs; in this network 
approach, however, these specific nodes are assigned greater 
primacy as important in and of themselves. Constructs have 
no further role than umbrella labels (a descriptive label 
whose role is to name a set of heterogenous observables). 
Any explanatory role for constructs is preserved for a new 
type of node but in a different kind of network than that of 
C&M. This new kind of network is now made up of specific 
variables that are much more concrete than the construct of 
which these specific variables used to be indicators. For 
example, symptoms of depression and their causal relations 
replace depression as a construct (Borsboom, 2017; Boschloo 
et al., 2016) and specific feelings and beliefs and their causal 
relations replace the attitude construct (Chambon et al., 
2022; Dalege et al., 2016). Unlike C&M’s nomological net, 
the network here is at the level of specific variables—not 
constructs in sense of C&M. A result of downscaling con
structs from a network perspective is less room between 
observations and network nodes, shifting away from toler
ance of uncertainty in C&M’s construct definition.

Machine Learning and Biological Approaches

Biological approaches and machine learning also depart 
from the traditional role of psychological constructs. These 
approaches are not explicitly critical of traditional formula
tions of constructs but are considered promising avenues 
with their own merits.

Machine learning is a collection of bottom-up methods 
that take a brute force, predictive data-analytics approach, 
with observables modeled directly as inputs and outcomes. 
The black box is considered sufficient to replace mecha
nisms that generate phenomena. Accuracy of the predic
tion—not theory—is given primacy. For example, markers 
(whether biological or behavioral) of disease need not be 
accounted for by any explanatory mechanism connecting 
them to outcomes (illness). The lack of an explanatory 
mechanism is mainly pragmatic and not based on epistemo
logical skepticism of constructs. In general, predictions in 
machine learning do not require constructs, which are 
sometimes seen as nuisances.

Biological approaches might also replace constructs with 
observable genetic, neural, hormonal, and/or physiological 
functions. In some cases, these observables replace con
structs as explanatory variables (e.g., IL-6 and its role in 
inflammation and depression). Alternatively, one can view 
constructs as complex weaves of biological variables, psycho
logical variables, and behavior, in which the specific bio
logical indicators function as explanatory variables. 
Explanations need not be one-directional (i.e., from biology 
to behavior), given the many well-documented transactions 
between biology and behavior. For example, depression can 
be a product of inflammation, and depression worsens 
inflammation (Miller & Raison, 2016). Other research shows 
bidirectional effects of parenting on male externalizing (anti
social) behavior of children (e.g., Beauchaine et al., 2005). 
At the same time, when children who are at high genetic 

risk for antisocial behavior are adopted away at birth, they 
might elicit negative parenting behaviors in their adoptive 
parents that reinforce their antisociality (O’Connor et al., 
1998). We note, however, that integrative theories that spe
cify constructs across biological, emotional, and psycho
logical levels of analysis exist, can broaden our 
understanding of mechanisms, and serve to organize observ
able data across levels of analysis (e.g., Beauchaine et al., 
2017).

Calls for Renewed Attention to Definitions and the 
Quality of ODs in Measurement

Two sources considered as inducing non-replicability of 
findings are unreliability and invalidity of measures (e.g., 
Asendorpf et al., 2013; Fabrigar & Wegener, 2016; Flake 
et al., 2017; Funder et al., 2014). Machery (2021) formulates 
the problem more generally as a mistaken confidence in 
data, including the special case of a mistaken confidence in 
measures. It follows that measures should be chosen with 
care and the process of this choice is made more transparent 
(Flake, 2021; Flake & Fried, 2020; Fried & Flake, 2018; 
Lilienfeld & Strother, 2020). We cannot agree more.

Problems raised by the articles cited above can be inter
preted as calling for upscaling measurement-based ODs. 
These articles raise three important points: (i) the jingle fal
lacy, (ii) unreliability, and (iii) invalidity. Both Flake and 
Fried (2020) and Lilienfeld and Strother (2020) noted that 
the same name of a measure does not guarantee it captures 
the same construct (the jingle fallacy). Flake and Fried 
(2020) and Lilienfeld and Strother (2020) also express con
cerns about unreliable measures, which are often used in 
psychological research (Barry et al., 2014; Flake et al., 2017). 
Invalidity might be the most troubling of all. Invalid meas
ures do not and cannot answer the questions we seek to 
understand. Flake and Fried (2020) offer a list of validity- 
related questions for researchers to answer when measuring 
psychological constructs. The authors “do not dictate the 
best or correct way to create or use a measure, how to 
evaluate the validity of a measure, or which validity theories 
or psychometric models to use” (p. 459), but they rightly 
insist that measurement instruments be closely in line with 
the construct (“instruments that measure it [the construct] 
accurately,” p. 456). In sum, crucial points in upscaling ODs 
are the definition of the construct and matching a measure 
with the construct.

Critical Discussion

Narrowing the construct-OD gap by focusing on specific 
variables and effects, as one can notice in the replication lit
erature and other literature on effects, in network 
approaches, and in machine learning and biological 
approaches, can lead to new and fruitful conceptualizations. 
Unfortunately, narrowing the construct-OD gap might also 
lead to fragmentation. Local constructs might become too 
narrow for generalization and integration within broader 
theories. We also question whether being more specific can 
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resolve the replication crisis because specificity does not 
guarantee that we measure the same variables or effects 
across studies, as illustrated by violations of measurement 
invariance. Psychological variables cannot be perfectly 
pinned down with sharper ODs or more well-defined con
structs. To better reflect and understand real-world phenom
ena, we need more flexibility in our approach instead.

We do not object to calls for better measurement; what 
we question is how to consider the phrase “accurately meas
ure it [the construct].” Conceptually, this seems to imply 
hitting a point target such as a bullseye (although not logic
ally implied, it is an appealing interpretation). The situation 
is different if constructs are composite abstractions and can
not be reduced to a point. An accurate measure would then 
require that the observables cover the unobserved construct 
more broadly. We highlight this point-target analogy 
between observables and constructs because this conception 
is inconsistent with the notion of content validity, which 
implies some degree of compositeness that is better repre
sented as an area than as a point.

The concept of content validation has nearly disappeared 
from the literature, possibly because it is inconsistent with 
the implicit ideal of constructs as perfectly homogeneous. 
Still, content validity remains an important type of validity 
in Standards for Educational and Psychological Testing 
(AERA et al., 2014). C&M were very explicit in their lan
guage describing tests as a sample of items from a universe. 
In their view, whether items sufficiently represent the uni
verse is established deductively (p. 382) based on the uni
verse definition. As explained, this has been further 
elaborated in Cronbach’s generalizability work (Cronbach, 
1982; Cronbach et al., 1963). The content validity concept is 
meaningless if items are exchangeable indicators of a latent 
variable (i.e., exchangeable indicators simply hit the same 
point on the target) ignoring the independent residual (e.g., 
a unique factor, which does not count for measurement). 
The only difference between exchangeable items is the 
strength of their link with the factor (factor loading). 
Assuming exchangeability, weaker links can be compensated 
by adding items. The corresponding latent variable as the 
approximation of a construct always is the same point (a 
vector in a geometric space—this is not a metaphor but a 
latent variable representation) independent of the set of 
items. Without exchangeability, a different set of items 
would define a different point when combined and together 
they would define an area. If different sets of items and their 
corresponding latent variables are like bullets shot at a tar
get, we consider content validity would be the area that is 
covered by samples of items and the corresponding latent 
variables. Without perfect exchangeability, content validity 
of tests must be conceptualized as an area that is covered 
and must be sampled in order to measure a construct. We 
call the area the content of the construct.

Consider different measures of depression, which are cor
related positively but only moderately. Do these measures 
then represent different constructs? Or do they partially 
cover the same construct (cf. the compositeness nature of 
constructs)? Definitions of constructs can be misleading 

when their extension is ignored: “Intensional [as opposite to 
extensional] characterization of a domain is hazardous since 
it selects (abstract) properties and implies that new tests 
sharing those properties will behave as do the known tests 
in the cluster, and that tests not sharing them will not” 
(C&M, p. 292). Definitions of constructs are intensional 
characterizations and refer to defining properties of the con
struct. If a construct is defined in terms of properties, the 
extensional content (i.e., the actual items that could be 
described as representing the construct) might share the def
initional properties but sharing the definitional properties 
does not make the content elements exchangeable because 
they might be heterogeneous in terms of other, secondary 
properties.

An important argument for upscaling ODs (better meas
urement) is that in practice the definition and measurement 
of constructs can be afflicted with questionable practices and 
nontransparency (Flake & Fried, 2020). We agree that ques
tionable practices should be countered and transparency is 
necessary. However, some questionable practices (e.g., ad 
hoc dropping of items that do not load strongly on a factor) 
might stem from imposing unrealistic ideals for measuring 
constructs. Other “questionable” practices, such as using dif
ferent measures for the same construct in replication studies 
or a meta-analysis, are not necessarily questionable from a 
generalization perspective (assuming that items are not 
exchangeable). What is called the jingle fallacy is not always 
a fallacy. It can be a proper reflection of the same construct 
but partially covered by different items in different ways. In 
the same way, if we consider experimental manipulations 
and instantiations of the independent variable as sampled 
from a broader set (i.e., as items of a test are), they are also 
not necessarily perfectly exchangeable. In principle, one can 
define a set of implementations (a domain) of the independ
ent variable to which a hypothesis applies (Simons, Shoda, 
& Lindsay, 2017). Reflecting the set of implementations is 
the equivalent of sampling item sets from the universe asso
ciated with the construct.

Both trends (downscaling constructs, upscaling ODs) 
imply that the associated constructs do not suffice for more 
than an explanation of specific psychological phenomena in 
a specific type of study. A reformulation of constructs as 
areas is broader and more flexible: the construct-OD gap is 
not a problem to resolve but treated as an essential and 
even useful feature for generalization instead of parceling 
out psychological research into disjointed effects and specific 
findings. In a later section, we present a reformulated notion 
of constructs. First, however, we discuss the history and 
epistemology of constructs (Section “History and 
Epistemology of the Construct Notion”) because it elucidates 
how post-behaviorism psychology has evolved. Post-behav
iorism began by identifying concepts with their operational 
definitions and (relations between) observables and later 
evolved to include constructs that are unobservable, hypo
thetical explanatory notions (hence the construct-OD gap) 
with an epistemological status that can differ depending on 
the view of researchers. We also characterize beneficial roles 
constructs with different breadths can play (Section “The 
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Role of Constructs”) to provide a frame used to reformulate 
the notion of constructs.

History and Epistemology of the Construct Notion

History

Psychology’s move away from early behaviorism to accept
ance of the C&M construct approach occurred gradually. 
Behaviorism started out with the assumption that only 
observables were amenable to scientific study (see Skinner, 
1963) but constructs were eventually embraced by behavio
rists (e.g., Patterson, 1986). An early step came from a 
Psychological Review article by Stanley Smith Stevens, 
(1935), titled “The operational definition of psychological 
concepts,” in which he distanced himself from behaviorism 
and reintroduced concepts (the term “construct” was not yet 
used). Stevens equated concepts with observables (i.e., there 
was no construct-OD gap). To Stevens, the meaning of a 
concept is what the concept denotes: “the criteria of its 
applicability or truth consist of concrete operations which 
can be performed” (p. 517). This point of view was almost 
literally the same as Bridgman’s (1927) formulation in “The 
Logic of Modern Physics”: “we mean by any concept nothing 
more than a set of operations; the concept is synonymous 
with the corresponding set of operations” (p. 36). For 
Bridgman, an operationalism view on concepts was the 
result of an analysis of the progress made in physics, 
whereas for Stevens it was a program aimed at setting 
empirical psychology on the rails. On the one hand, Stevens 
wanted to use concepts, and on the other he indicated that 
criteria for scientifically based conclusions should stem from 
observations. Taken together, and motivated by avoiding 
subjectivity, Stevens wanted to use concepts such as those 
used before behaviorism while ensuring objectivity of the 
discipline because observability is crucial for intersubjective 
agreement.

Around that time, inspired by behaviorism, neo-behavio
rists such as Tolman (1932, 1938) introduced the notion of 
“intervening variables,”—functions that connect observables 
with other observables, where observables referred to stimuli 
and responses. Although “intervening variable” nowadays 
suggests a mediator, this was not Tolman’s original mean
ing. Rather, he was referring to the mappings of observable 
variables with one another in the absence of an additional 
intermediate variable. Thus, when mapping X on Y, the pos
sibly varying relation between X and Y is itself the interven
ing variable (there is no third, mediating variable M).

One interpretation of an intervening variable from our 
current perspective is a random regression coefficient (i.e., a 
random slope)—regressing Y on X across repeated measures 
within an individual or across individuals within a group (in 
a multilevel model). This coefficient varies as in a mixed 
model, and therefore is itself a variable describing the rela
tion. Hull (1943) later expanded Tolman’s idea. For 
example, a concept such as the approach gradient is an 
intervening variable defined by the relation between the dis
tance of an organism to a food target and the locomotive 
force of the organism approaching the food (the smaller the 

distance, the stronger the force). Depending on the organ
ism, the food, and the situation, approach gradients vary.

A related intervening variable is ambivalence, defined by 
a specific kind of relation for approach and avoidance 
behavior toward a target object: the approach first strength
ens if distance is reduced but then turns into avoidance 
when getting very close to the target, followed by a new 
approach when the distance increases. The repeated 
approach-avoidance-approach pattern is induced if the 
organism has experienced both reward (satiation) and pun
ishment (electric shock) in earlier encounters with a food. 
As an intervening variable, ambivalence is the variable rela
tion between distance and approach.

Gradually, intervening variables were also viewed as con
cepts to explain relations between variables. For example, 
ambivalence as a concept can be invoked as a source of 
switches between approach and avoidance as a function of 
distance to food. When ambivalence acquires surplus mean
ing as a concept for hypothesized underlying processes (not 
reducible to just a relation between distance and approach), 
it simultaneously becomes a hypothetical concept and is 
more difficult to operationally define (harder to define than 
stimulus-response relations such as approach gradients). 
Over time, researchers started to introduce concepts defined 
in terms of unobservable stimulus-response relationships, 
such as attitudes being defined as an implicit (unobservable) 
variable connecting responses to stimuli (Doob, 1947).2 In 
Lewin’s (1942, 1943) Field Theory, observed variable rela
tions were theorized to result from forces in the psycho
logical field (also called life space). These (unobservable) 
forces and their interactions explain (observable) responses 
to external stimuli.

This shift from intervening variables as observable rela
tions to hypothesized sources of relations between variables 
led MacCorquodale and Meehl (1948) to introduce a new 
term—“hypothetical constructs”. Such constructs carry sur
plus explanatory meaning, whereas intervening variables are 
not more than observable relations between observables. 
Intervening variables describe and do not explain. 
MacCorquodale and Meehl insisted that the term 
“intervening variable” be preserved for functions mapping 
observables on other observables, without an explanatory 
role, whereas “hypothetical constructs” should be restricted 
to concepts only partially captured by observables with a 
“hypothetical” explanatory role. “Surplus meaning” of 
“hypothetical constructs” is the crucial difference from 
“intervening variables” (p. 106).

Introduction of “hypothetical constructs” in empirical 
research gave rise to the foundational C&M (1955) paper on 
construct validity but omitting the qualification 
“hypothetical.” Importantly, the idea that constructs extend 
beyond their observables leaves room for the explanatory 
value of constructs vis-�a-vis their indicators (i.e., “A con
struct is some postulated attribute of people assumed to be 
reflected in test performance”, C&M, p.283), and vis-�a-vis 

2Note that for Doob, attitudes were the intervening variable. We are not 
referring here to the implicit attitude test.
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other constructs in the structure. It is important to note that 
the qualifier “hypothetical” was replaced by “postulated.”

Slaney and Garcia (2015) explained that overall, the 
notion of constructs is ambiguous in psychological science. 
Slaney (2017) considered different conceptual ways that con
structs have been interpreted since C&M: for example, from 
a set of variables (Nunnally & Bernstein, 1994), to construc
tions for approaching traits “which exist prior to and inde
pendently of the psychologist’s act of measuring” 
(Loevinger, 1957, p. 642) hoping they are sufficiently valid 
representations of traits; to entities with causal power 
(Crocker & Algina, 1986). Except when constructs are 
assigned a purely descriptive and denotative role, there is an 
inherent gap between the construct and the OD, and as far 
as constructs are explanatory, they are necessarily hypothet
ical. In Section “The Role of Constructs,” we will explicate 
the roles we expect constructs to play.

The Epistemology of Constructs

Borsboom (2005) distinguished between two general beliefs 
about constructs: realism and anti-realism. To illustrate 
these positions, we use an attitude as an example. Attitudes 
are evaluations that fall along a valence continuum (i.e., 
from extremely unfavorable or negative to extremely favor
able or positive). Realism implies that constructs exist (they 
are entities) and have causal effects on observables. In the 
attitude context, this means that certain behaviors follow 
from an existing attitude that is separable from the feelings 
and behaviors it causes. For example, the idea is that a per
son could hold a positive attitude toward chocolate ice 
cream, and that positive attitude would make the person 
more likely to choose chocolate ice cream over other options 
there are at an ice cream store. Such separation implies that, 
in principle, the attitude can be established without relying 
on the manifested behaviors it is meant to predict. As a 
cause, it does not (and should not) coincide with its effects.

Following Borsboom (2005), there are three important 
anti-realist viewpoints reflected in philosophy of science. 
Logical positivism views constructs as logical constructions 
with correspondence rules. For example, it is possible to for
mulate a statistical model for covariation across individuals 
(or situations) for a set of responses that are commonly 
interpreted as reflecting the attitude. The set of rules then 
sets the bounds of the construct in and of itself. Logical 
positivism does not imply preexistence or causality. 
According to instrumentalism, constructs are instruments 
with predictive value when they are measured in some way. 
In this view, attitudes need not be causal, and need not be 
embedded in a model with rules for covariation between 
indicators. Predictive utility is the only requirement. For 
example, a positive score on a measure of attitude toward a 
candidate for office might be predictive of donations and 
voting behavior. In instrumentalism, the predictive relation 
itself defines the construct. For a realist, however, a positive 
attitude toward the candidate would be considered as the 

cause of these behaviors. Finally, in social constructivism, 
constructs are formulations in our minds and in the writings 
of theorists and investigators. Attitudes are constructed to 
make sense of others’ behaviors, which could differ depend
ing on ascribed meaning based on interpretation of the con
text. For example, seeking detailed information about a 
candidate for political office could be motivated by positive 
or negative attitudes. Given that the same behavior can have 
different meanings and that different behaviors can have the 
same meaning (e.g., attending a meeting because one likes a 
candidate or not attending a meeting because one is suffi
ciently informed about a candidate one likes), social con
structivism and its interpretative flexibility are often 
appealing. To reach this level of flexibility with common 
measurement approaches, an infinite number of moderator 
variables might be needed.

Readers will note that these views correspond to different 
historical eras in philosophy of science. The C&M view on 
constructs “as expressed in test performance” is a step away 
from logical positivism toward realism. The touch of realism 
in C&M is unsurprising; C&M cite Feigl’s (1950) ideas on 
logical empiricism, which is an intermediary between logical 
positivism and scientific realism as explained by Slaney 
(2017, Chapter 6). Next, we present a working definition of 
constructs with desiderata for the roles they play, without 
strict adherence to a single epistemological view. However, 
instrumentalism can hardly be reconciled with the desider
ata. The roles of constructs can be considered as marginal 
conditions for our reformulation of the notion of constructs 
in Section “Construct-Related Issues and Possible Solutions.”

The Role of Constructs

We begin with a working definition of constructs with four 
features. Having four features is rather elaborate and con
trasts with straightforward definitions, which likely follow 
from the notion that constructs are basic or primitive. The 
adjective “primitive” refers to a notion from philosophy and 
formal systems as intuitive ideas—not to their structure vis- 
�a-vis other concepts. An elaborate working definition is not 
only more comprehensive, but also sheds light on various 
functions that constructs can take on. Our working defin
ition is illustrated with three brief construct presentations in 
Section “Three Constructs: Attitudes, Autism, Evidence 
Accumulation (Drift Rate)”: the social psychological con
struct of attitudes, the social and clinical construct of aut
ism, and evidence accumulation (the “drift rate”) in the drift 
diffusion model. Below, we provide a brief description of 
each example construct and then delve into the four features 
of constructs illustrated by these example constructs.

Three Constructs: Attitudes, Autism, Evidence 
Accumulation (Drift Rate)

Attitudes
Attitudes are generally defined as overall evaluations of 
objects (e.g., Eagly & Chaiken, 1993; Petty & Wegener, 
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1998). Evaluations of objects fall along a valence continuum 
and are generally measured with responses to items asking 
people the extent to which they view the object negatively 
or positively. Such items can take on various forms, and the 
methods used to assess the items can vary across scale types 
(for a review, see Wegener & Fabrigar, 2004). Traditionally, 
attitudes have been treated as hypothetical (latent) con
structs that influence responses to items in evaluation scales 
for direct measures of attitudes. Alternatively, indirect 
(sometimes called implicit) measures assess behaviors or 
judgments that do not directly ask for evaluations but that 
are presumably influenced by such evaluations. Typical 
examples range from older projective tests (in which peo
ple’s descriptions of ambiguous stimuli are thought to reflect 
underlying evaluations) (e.g., Proshansky, 1943) to the more 
contemporary Implicit Association Test (in which consist
ency of evaluative associations between two categories of 
stimuli speed up responses in a categorization task) 
(Greenwald et al., 1998); see Fazio et al. (1995) for a concep
tually similar evaluative priming measure. To some degree, 
both direct and indirect (implicit) measures of attitudes 
have taken a factor-analytic approach in which the latent 
construct of attitude is assumed to influence responses that 
can be taken together as an indication of the favorability of 
the underlying attitude.

Attitudes have played many roles in psychological studies 
and theories. Attitudes can be induced by affective and cog
nitive processes and be composed of affective and cognitive 
content, which serves as the basis of the attitude toward an 
object (Crites et al., 1994). The composition of an attitude 
might differ depending on the object and other factors. 
Attitudes serve as the primary outcome (dependent meas
ures) of studies examining how attitudes are formed or 
changed (see Petty & Wegener, 1998, for a review). In other 
cases, attitudes are the focal independent variables used to 
predict and explain related thinking or behavior (e.g., 
Wallace et al., 2020). Attitudes serve as key explanatory vari
ables in connecting interventions such as marketing cam
paigns, political campaigns, or health communications to 
behavioral outcomes. The examination of attitudes in psy
chological theory and applied research is likely due to their 
potential explanatory value and potential causal effects on 
behavior.

Autism
An additional way in which constructs are applied is in the 
case of clinical presentations, such as mental health or devel
opmental conditions. One illustrative example is autism. 
Autism is a construct defined by a group of impairments in 
social communication and repetitive behavior (American 
Psychiatric Association, 2013). In addition to being defined 
by these core features, diagnosis of autism has both predict
ive and explanatory power for a number of behavioral indi
cators (e.g., repetitive motor behaviors, language delay, 
challenges in daily living).

Given that an autism diagnosis is commonly used for 
practical purposes, such as access to disability supports, spe
cial education services, or inclusion in research studies, a 

fixed definition is required for practical purposes—despite 
the wide acknowledgment that autistic features lie on a rela
tively normal distribution in the population, without an 
obvious dimensional “cut point” (Landry & Chouinard, 
2016; Sucksmith et al., 2011). This lack of a cut point 
presents a practical challenge and tension between the 
empirical search for the “true” nature of autism and the 
need to settle on a universal definition for clinical purposes; 
perhaps as a result, the construct of autism has undergone 
repeated definitional modifications over time—which is 
likely to continue given concerns in the research and clinical 
communities that current definitions remain imprecise in a 
way that compromises research and clinical care (Lord et al., 
2022; Singer et al., 2023). A more extensive discussion and 
the practical relevance of the construct is provided in the 
Supplementary Material.

Evidence Accumulation
A third way in which constructs can be applied to under
stand observables is through cognitive modeling. Cognitive 
models are constructed from overarching theories about the 
mechanisms and processes that underly a decision-making 
process. The mechanisms and processes are considered con
structs within the model. Often, the models are structured 
such that the construct itself is represented as a parameter 
(or set of parameters), and these parameters explain differ
ent patterns of observables from an experiment. The process 
of fitting a model to data entails identifying the combination 
of parameter values that best match the data.

One example of a cognitive model that uses constructs to 
explain how decisions are made is the Diffusion Decision 
Model (DDM; Ratcliff, 1978). The DDM is based on an 
overarching theory called sequential sampling theory, from 
which many other models are also derived (Brown & 
Heathcote, 2008; Busemeyer & Townsend, 1993; Krajbich & 
Rangel, 2011; Merkle & Van Zandt, 2006; Nosofsky & 
Palmeri, 1997; Usher & McClelland, 2001). The DDM 
assumes that each choice alternative is represented as a 
boundary in an evidence accumulation space. At each 
moment in time, observers collect noisy samples of evidence 
for each alternative, and these noisy samples are added up 
over time to provide total evidence for each alternative. The 
rate at which evidence is integrated is a parameter referred 
to as the “drift rate,” and this parameter is an important 
construct within the model. Once enough evidence favoring 
a particular option has been gathered (e.g., once the total 
evidence for a response option exceeds a prespecified 
amount), a decision is made corresponding to the choice of 
that option. The rate of evidence accumulation explains the 
response time and response accuracy.

In the next section, we highlight four features of con
structs related to the roles they play (i.e., constructs are 
embedded within structures, explain behaviors, have more 
than an explanatory function, and are theoretical and prac
tical). We also describe how these features are evident in the 
three constructs of attitudes, autism, and evidence 
accumulation.
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Constructs Are Abstractions Embedded in Componential 
Structures

A construct is an abstraction, a composite in a structure 
that usually consists of more elementary and less abstract 
components. In a very broad sense, the structure is a theory. 
The theory with its components and composite can be 
expressed verbally without a formalization or can be formal
ized in a statistical or mathematical model. Unlike in phys
ics, psychological theories are usually not expressed in 
mathematical terms. Attitude and autism theories are typic
ally verbally (and not mathematically) expressed. By con
trast, the DDM for binary decisions is a formalized theory 
with a mathematical expression.

Having a componential structure is an essential and 
desirable feature of constructs: constructs inherently lose 
their meaning when stripped of related components (i.e., 
within-construct components [e.g., subconstructs as repre
sented by multidimensionality] and other constructs in the 
structure). Relations within the structure constitute neces
sary integration of a theory. Unlike in physics, the relations 
about psychological constructs generally cannot be described 
in precise terms (but they are in cognitive models such as 
the DDM). The imprecise nature of constructs could be one 
reason for a trend toward specific variables and effects in 
the hope that precision will improve.

Constructs Function to Explain Behaviors

Explanation is to give a sense of meaning to something 
observed by referring to something (not directly) observable 
or unobservable and more abstract (i.e., the construct) that 
is part of a broader system (i.e., the structure). This broader 
system could be a model, a metaphor, a set of related con
cepts, a pattern, or a narrative, etc. Explanation is not neces
sarily causal. In a very broad sense, explanations are all 
theories. Whether an explanation is causal or not depends 
on one’s epistemological perspective, for example a meta
phor or a narrative is explanatory but not necessarily causal. 
Furthermore, a metaphor or narrative need not be literally 
true (as in realism).

Referring to the three example constructs, the explanation 
provided by constructs can be of different kinds: causal (atti
tudes are often considered as causes of related behaviors), 
patternlike (deficits in social communication are part of an 
autism pattern), or a parameter within a statistical model 
(drift rate is a parameter in a model for response time and 
response accuracy). Constructs can have explanatory value 
for observations as well as for other constructs, as illustrated 
by the example constructs. Although constructs can have 
explanatory value for other constructs, the set of constructs 
involved also need an explanatory role for observations. 
Without such a role, any structure of constructs is meaning
less. When constructs are implemented in factor (psycho
metric) models, the common factor model is reflective in 
that factors are assumed to explain variance in their observ
able indicators. The explanatory role can be indirect, as in a 
higher-order factor model with a general factor that explains 
relations among lower-order factors. Alternatively, the factor 

model might be formative instead of reflective, so that the 
factor is instead defined (formed) by its specific set of indi
cators. In the case of formative models, the factor needs to 
explain external observables directly or indirectly through 
another factor for the formative factor to be identified 
(Blalock, 1971; Bollen, 1989; Land, 1970). For a theory to 
have an explanatory and integrative role, some of the con
structs involved are likely to be broad (global instead of 
local). Attitudes and autism are clearly broad constructs and 
evidence accumulation is as well if not narrowed to the drift 
rate parameter for a specific decision task.

Constructs Can Serve More Than an Explanatory 
Function

The explanatory nature of constructs does not preclude 
other functions of constructs. For example, constructs can 
also predict. Prediction can be related to explanation, but 
not all predictive relations are explanatory. Thus, constructs 
do not just have predictive functions alone. For example, 
cognitive ability and personality have explanatory and pre
dictive value. The same is true for attitudes and autism 
whereas drift rate has primarily a model-based explanatory 
value. Based on the crucial explanatory role of constructs, 
something with predictive value but no meaningful explana
tory function does not qualify as a construct. For example, 
some bio-markers have predictive value for suicidal behavior 
without any explanation for why they are predictive (e.g., 
Sudol & Mann, 2017). Although such bio-markers might be 
very useful for preventive purposes, they are not constructs 
in that they cannot explain why suicide is attempted.

Because constructs are abstractions (Tal, 2020), they can 
also have a descriptive role, as a bundle of behaviors with 
one or more common properties. For example, the act-fre
quency theory states that traits are sets of acts (Buss & 
Craik, 1983). If that would mean that traits are nothing 
more than descriptive categories of acts, in line with the 
Nunnally and Berstein’s (1994) construct notion, it would 
not suffice for traits to be constructs, even though they 
might have predictive value. Abstraction by itself does not 
imply explanation, but abstractness allows for constructs to 
play an optimal explanatory role by being integrative. An 
explanation (stemming from a construct) cannot change too 
much across individual instantiations or data sets. For 
example, the attitude construct is rather abstract and applic
able to a broad range of studies with different designs and 
implementations without required changes in the defining 
properties of the construct. The abstraction inherent in a 
construct allows for the construct to be applied across differ
ent modes: time, situations, behaviors, etc. Constructs 
require some minimum level of abstraction, and this 
abstraction should be flexible enough to allow for explan
ation in the presence of variability across different modes.

The Role of Constructs Can Be Theoretical and Practical

Constructs are explanatory notions and are used primarily 
in theories. For instance, attitudes explain why humans 
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behave and make choices differently. The construct of atti
tude is a part of broader theories on opinion formation and 
is itself linked to the culture in which people were raised. 
Additionally, even though constructs are explanatory, they 
can be used for practical purposes related to their real-world 
predictive and organizational functions. For example, atti
tudes are involved in various types of campaigns (in market
ing, politics, health), and the construct of autism can be 
used to make practical predictions involving decisions on 
access to treatment, and to investigate treatment efficacy.

Theoretical and practical purposes are often combined in 
scientific inquiry. Psychiatric syndromes can function as 
practical constructs for diagnosis and treatment, and types 
of impairments (as part of the construct) can function as 
criteria for financial subsidies for education and to support 
living. At the same time, these constructs might function as 
components in broader scientific theories. They receive 
meaning from being embedded in a sensible structure. Being 
embedded in a broader structure implies that constructs also 
have an explanatory function because they are linked to 
other components in the structure and can help to explain 
these links. We reiterate that the primary feature of a con
struct is its explanatory function—a minimum requirement 
of theory. This explanatory function can be theoretical and 
practical. A practical rule can be a guiding principle, but it 
is easier to follow a principle if it is comprehensible and 
relies on constructs that explain why it makes sense to be 
followed.

Construct-Related Issues and Possible Solutions

For constructs to fulfill their explanatory and practical roles 
as described in the previous section and to reflect psycho
logical phenomena in a realistic and integrative way, we pro
pose a reformulation of the notion of constructs. By realistic 
we mean that the complexity and variable nature of the phe
nomena and the imperfect convergence of findings cannot 
be explained away as sample variation (sampling error). The 
reformulation makes the notion more general because it 
leaves room for a larger variety of constructs and for more 
flexibility in how they are conceptualized. Narrow and fixed 
notions of constructs are special cases of a more general cat
egory of constructs. The general category includes broader 
and more variable constructs that can deal with the variable 
and complex nature of psychological phenomena. We will 
focus on three extensions concerning the notion of con
structs. For each of these we refer to conceptual arguments 
and empirical findings.

Constructs Are Areas

By areas we mean that the content of constructs is compos
ite and not perfectly homogeneous (i.e., not unitary, not a 
single point in the bullet-target analogy). We prefer the 
term “area” to allow for continuous content differences and 
not only discrete content elements. To draw an analogy with 
dimensional types of modeling, the geometric space is con
tinuous. Regarding constructs, the notion of their 

homogeneity versus heterogeneity can be ambiguous. It is 
possible that the content of a construct is homogeneous in 
terms of primary properties (i.e., the properties that define 
the construct), whereas simultaneously the content is not 
homogenous with respect to secondary properties.

To map this idea onto psychological constructs, we refer 
to work by Rips and Conrad (1989) on a taxonomy of men
tal activities. Participants in their study considered reason
ing, interpreting, analyzing as kinds of thinking. 
Furthermore, thinking was considered a property of reason
ing, interpreting, and analyzing. A similar compositeness as 
for kinds of thinking applies to many scientific concepts in 
psychology. For example, Gross and Canteras (2012) found 
that there are kinds of fear: “fear of painful stimuli versus 
fear of predators and aggressive members of the same spe
cies,” (p. 651) and that the kinds of fear depend on distinct 
neural circuits. We have already mentioned different kinds 
of attitudes (e.g., affective versus cognitive; Crites et al., 
1994). Though an abstract property(ies) might define a con
struct in the sense that the property applies to all its con
tent, that does not mean that the construct’s content is 
homogeneous in terms of all properties.

The consequence of heterogeneity for measures of a con
struct is that the measures mostly cover part of the compos
ite construct. The part these measures cover is commonly 
heterogeneous as well, in the sense that the measure is con
stituted by nonequivalent components each referring to part 
of the construct content. The definition of a measure (e.g., a 
summed score of a test) fixes the measure operations but it 
does not guarantee that the components of the summed 
score are equivalent and neither does the measure guarantee 
that summed scores have the same meaning for all 
participants.

Homogeneity in terms of the defining property or prop
erties of a construct might lead to the expectation of per
fectly convergent measurement findings. However, pure 
instantiations of a property do not exist in the sense that 
instantiations also have other properties. There is no animal 
that is just a mammal, there is no thinking that is just 
thinking, and there is no behavior or response that purely 
and only reflects extraversion. There always is some add
itional aspect to any instantiation. It might therefore seem 
as though the construct is not sufficiently precise and that 
overarching constructs are too vague, suggesting that lower- 
order and thus narrower (downscaled) constructs are ideal. 
It is a definitional fallacy to assume that a precise definition 
in terms of shared properties bestows the construct perfect 
homogeneity. Perfect homogeneity is not necessary. 
Homogeneity in terms of shared properties is sufficient to 
define a construct and can help for integration across the 
heterogeneity of a construct. The “downside” is imperfect 
empirical convergence (even after correction for imperfect 
reliability) unless the construct is completely covered, which 
would often not be feasible. The “downside” of perfect 
homogeneity and the ideal of perfect convergence is an 
infinite proliferation of constructs with a high degree of spe
cificity. The former downside (imperfect empirical conver
gence) requires a higher tolerance for uncertainty and the 
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latter downside (perfect homogeneity) requires a higher tol
erance for fragmentation.

Bridgman (1927) was already open to the idea that per
fect conceptual unity does not apply to concepts in physics, 
even when convergence between findings with different ODs 
was reached (Chang, 2021). For psychological constructs, 
empirical convergence is far from perfect. Compared with 
psychological constructs, there are not kinds of temperature 
and length, unless one would refer to higher and lower tem
peratures and shorter and longer lengths.3 Empirical conver
gence of these physical measures is not a problem. 
Temperature and length as properties are separable from 
other properties. Convergence and the separability of prop
erties in measurement is possible for most physical proper
ties. It is uncertain whether the same ideals of convergence 
and separability can be reached or should be desired for 
psychological constructs. Whether these ideals are feasible 
can be considered a conceptual or a measurement problem, 
pointing to the need for better concepts and/or better meas
urement. The ideals and the belief that convergence and sep
arability are feasible serve to explain the motivation for 
downscaling of constructs (i.e., focusing on local constructs 
by extending homogeneity to more properties to be more 
precise) and upscaling of ODs (to capture all the definitional 
properties; see Section “Recent Trends”). We choose to be 
open to constructs that are heterogeneous and do not 
require separability and perfect empirical convergence in 
our treatment of constructs. Such heterogeneous constructs 
have the potential to better align with the complex and vari
able nature of human behavior and to foster integration 
across a variety of findings.

Figure 1 gives a representation of constructs as areas 
instead of points. Note that the areas are not sharply 
delineated if the defining properties do not allow for a sharp 
delineation. The area representation illustrates two different 
features of constructs: (a) a form of heterogeneity, mapping 
onto secondary properties of the construct content (not in 
terms of its defining properties), and (b) not having per
fectly convergent measurements which would present as a 
scatter of points within a geometrically defined but imper
fectly delineated area (cf. bullet-target analogy). The scatter 
plot does not represent the well-known notion of sampling 
variability in terms of samples of participants of a study but 
rather measurement (dis)continuity due to differences in the 
content of the construct that is represented in the measure
ment. For instance, developments in estimating parameters 
in factor models that allow for fuzziness in the solution, 
which are less strictly confirmatory (e.g., Bayesian 
approaches with small cross-loadings and small violations of 
measurement invariance, as presented by Muth�en and 
Asparouhov (2012) and Asparouhov and Muth�en (2014), are 
counter-indications of treating constructs as points in space.

Most constructs in psychology begin as unidimensional 
entities, but further development tends to evolve them into 
multidimensional entities. Multidimensionality formally 

implies heterogeneity of the construct. The Big Five person
ality traits each contain facets (e.g., Paunonen & Ashton, 
2001), which one might treat as more homogeneous subcon
structs. However, the items within facets describe even more 
specific personality nuances that do not map onto error 
(M~ottus et al., 2017). Furthermore, items might be compos
ite, in turn suggesting an analogy with fractals (Mandelbrot, 
1983)—patterns within patterns within patterns. For depres
sion, Fried (2017a) illustrated how seven common measure
ment scales overlap partially and are comprised of different 
(partly overlapping) subsets of symptoms. These subsets are 
not exchangeable, as illustrated by modest correlations (e.g., 
Bukumiric et al., 2016). For a notion such as evidence accu
mulation (e.g., drift rate from the diffusion model), it turns 
out that for different kinds of binary choice tasks, parameter 
estimates are not highly correlated in the same sample, 
pointing to low convergent validity even though the esti
mates refer to the same model and are estimated in the 
same way (Lerche & Voss, 2017; Lerche et al., 2020). 
According to VanderWeele (2022) the reality of constructs 
cannot be captured in one or a few dimensions because con
structs refer to a highly complex reality.

We believe that the heterogeneity idea was already pre
sent in the content validity notion of C&M. The notion of 
content validity was introduced by Cureton (1951) in con
trast to criterion validity and construct validity, which 
referred to relations of a test (a measurement instrument) to 
other variables. However, the focus on relations among vari
ables leaves out the internal content of constructs to be 
reflected in a measure, as argued by Lissitz and Samuelsen 
(2007). One can interpret the approximate nature of ODs as 
emphasized by C&M as one reason for the inherently 
incomplete coverage of the construct (coverage of a trait in 
Loevinger’s [1957] perspective).

Constructs Reside in Hierarchies

We propose allowing for construct hierarchies with different 
levels of specificity as presented in Figure 1 through smaller 

Figure 1. Schematic representation of construct content and measurement 
continuity. The target construct is represented as two ovals for the same con
struct, with a dashed line to indicate that its content might not be sharply 
delineated. On the left and the right, two measures (A and B) are represented 
with lighter dotted ovals. The A and B ovals indicate parts of the construct to 
represent partial content that is covered by measures A and B, which illustrates: 
(1) the hierarchical structure of the construct content and partial possibly over
lapping coverage by its measures (A and B), (2) the variable content covered by 
measures across occasions or studies (i.e., different from left to right) due to 
variation of the construct content or of each of the measures. Measurement 
continuity shows in the variation between the measures (A vs B) and in the 
variation of the same measure across studies, time, etc.

3An example of heterogeneity is the concept of force. That there are four 
kinds of force is a frustration for physicists.
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areas roughly within the same construct area. C&M stated 
that “Constructs may vary in nature, from those very close 
to ‘pure description’ ( … ) to highly theoretical constructs 
… ”. A well-known example of a construct hierarchy is the 
hierarchical theory of intelligence (e.g., Carroll, 1993). The 
hierarchical feature of constructs refers to the structure of 
compositeness of constructs. Multidimensional structures for 
the same construct are rather common, with each dimension 
as a subconstruct and specific items at an even lower level 
(i.e., “very close to pure description” according to C&M). 
However, Clark and Watson (2019) point out that the hier
archical structure is not a perfectly nested structure in the 
sense that it can also have overlap. See the overlap in Figure 
1, including possible overlap outside the construct. Clark 
and Watson use the term interstitial constructs for blends of 
constructs, allowing for overlap. The Abridged Five- 
Dimensional Personality Circumplex (AB5C; Hofstee et al., 
1992) is an example of interstitial constructs from the Big- 
Five personality dimensions literature. Here, neighboring 
traits in the circumplex overlap. The issue of overlap (and 
partial coverage) for experimental designs and independent 
variables as indicators is formulated by Shadish et al. (2002) 
as follows: “A study’s operations might not incorporate all 
characteristics of the relevant construct (construct underre
presentation), or they may contain extraneous construct 
content [overlap with other constructs].” (p. 72). In sum, 
construct hierarchies do not necessarily have a perfectly 
nested structure.

In an extension of reliability theory into a multivariate 
reliability theory, Wittmann (1988) also treats the case of 
multiple constructs with a hierarchical structure and consid
ers sampling from the set of components (aspects) within 
each of the constructs involved. Wittmann (1988) forwards 
that measures capturing more specific aspects of a construct 
(i.e., smaller areas in Figure 1) are less correlated with other 
broader variables compared to measures that capture a 
broader set of aspects of a construct (i.e., larger areas in 
Figure 1). Empirical evidence for Wittmann’s theory was 
provided by Kretzschmar and Nebe (2021) using the con
structs of intelligence and complex problem solving. For 
example, measures for specific aspects of complex problem- 
solving correlate less with intelligence than broader meas
ures of complex problem-solving. The controversy about 
traits being poor predictors of behavior (Mischel, 1968) ver
sus being reasonably good predictors of behavior (Epstein, 
1983) is an illustration of the same principle in that meas
ures of specific behaviors refer to less or smaller compo
nents of a trait than common personality tests do. How 
specific a construct needs to be might be determined based 
on the construct’s research purpose, leaving room for 
broader constructs to play explanatory and integrative roles, 
while local constructs play a role for more limited and more 
specific research purposes.

Constructs Are Variable

The composite content of constructs is not only hierarchical, 
often it also is variable. To describe how constructs are 

variable in content, it might help to recognize that many 
constructs are macroscopic outcomes based on underlying 
processes that are relatively more microscopic. For example, 
different encounters (microscopic processes) with the object 
of an attitude can lead to different overall evaluations (a 
macroscopic outcome). Variability in the more microscopic 
processes can also lead to variability in the content of a con
struct at the time of measurement (e.g., a more cognitive or 
more affective attitude) even when the overall level of a con
struct (e.g., favorability of the attitude) is similar across indi
viduals who experienced different microscopic processes.

To explain the difference between macroscopic and 
microscopic, we rely on examples from different disciplines. 
Temperature is a macroscopic property that refers to the 
average kinetic energy of molecules, whereas the kinetic 
energy of a molecule is a microscopic property (Mari et al., 
2019). The connection between microscopic and macro
scopic in the case of temperature is purely quantitative, and 
does not lead to possible qualitative differences. Compared 
with the example of temperature, the consequences of 
microscopic processes for a more macroscopic level of phe
nomena (the translation from microscopic to macroscopic), 
is often different for biological systems. For example, how 
well apples are protected against external pathogenic effects 
depends on their wax coat, which is naturally produced 
from within the apple, through biosynthetic processes that 
are influenced by a complicated set of internal and external 
factors with possible effects on the composition of the wax. 
The wax does not only show quantitative effects (thickness 
and resistance of the wax) but also qualitative differences 
(composition of the wax with consequences for thickness 
and resistance).

In a somewhat similar way, the neural circuitry and proc
esses of the brain in interaction with external factors might 
lead to different kinds of fear (Gross & Canteras, 2012). In 
Barretts’s (2017a) theory of constructed emotion, the micro
scopic level refers to interoceptive signals and internal com
putation in the brain. Depending on the signals and 
visceromotor predictions (p. 16) and depending on one’s 
social reality, the same constructed emotion has qualitatively 
different contents. For attitudes, affective and cognitive 
processes can each help to determine the attitude’s compos
ition, depending on specific experiences. The network 
approach hinted at by Fried (2020) with its assumption of 
dynamic processes of nodes (e.g., symptoms of depression) 
influencing each other can lead to qualitative differences in 
the composition of constructs such as depression and their 
measurements. With macroscopic levels that reflect the out
comes of underlying processes it should then not surprise us 
that the composition of constructs and their relation with 
other constructs can vary. The variability of a construct’s 
content and the varying relations with external variables 
should not be a reason to abandon macroscopic constructs 
and measurement.

In fact, there is broad evidence that relations between 
independent variables and dependent variables do vary and 
are heterogeneous across psychological studies (e.g., De 
Boeck & Jeon, 2018; Stanley et al., 2018). This seems true 
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for correlational as well as experimental studies. Thus, the 
heterogeneity in results related to the same construct cannot 
be attributed to a lack of experimental control. A possible 
explanation for the variation is the absence of measurement 
(or manipulation) invariance (Fabrigar et al., 2020; Fabrigar 
& Wegener, 2016). Fried et al. (2016) showed that the same 
set of depression symptoms can suggest measurement 
invariance. Yet, violations of measurement invariance are 
omnipresent (Leitg€ob et al., 2023), and factor analysis results 
often do not replicate (Osborne & Fitzpatrick, 2012). There 
are several possible explanations, but sampling variation 
alone is insufficient as an explanation because it has been 
formally accounted for in statistical testing. Robitzsch and 
L€udtke (2022) argue that measurement non-invariance can 
be construct relevant, referring specifically to non-invariance 
of the construct itself. The processes underlying a construct 
are a possible basis for the non-invariance.

To explain sources of non-invariance in a statistical way, 
Wu and Browne (2015) introduced the notion of adventi
tious error—a form of heterogeneity of the covariance matrix 
of variables beyond sampling variation that suggests a vary
ing position of psychological variables in the construct 
space. Adventitious error helps explain why goodness of fit 
is only approximate and why the measurement of latent var
iables varies from study to study. As latent variables are 
model-based representations of constructs, the constructs 
vary because they map onto a varying covariance matrix. 
For different sets of indicators and for the same set in a dif
ferent study, different construct sub-areas are covered, which 
together define a larger area. Comparing the right part with 
the left part of Figure 1, one can see change in the areas for 
measures A and B that represents variability in terms of 
what the same measures cover of the construct (the same set 
of indicators may cover changed or different content of the 
same construct). This is either due to differences in meaning 
of the same measure or to a variation in construct content. 
These two possibilities cannot be empirically differentiated.

The above three points of reformulation: (1) composite
ness (heterogeneity represented as an area), (2) hierarchical 
organization of the compositeness, and (3) variability of the 
compositeness, are all consistent with a variability of meas
urement outcomes that go beyond sampling variation and is 
embraced here as a form of measurement continuity. 
Measurement continuity refers to varying measurement out
comes with a common core based on the construct defin
ition. It implies a kind of uncertainty that is not considered 
problematic but is instead a recognition of the psychological 
reality. Measurement continuity is a view that differs from 
attributing variable results and uncertainties to problematic 
constructs, problematic definitions, and problematic meas
ures. Although it might be difficult to differentiate between 
suboptimal approaches and the complexities of the object of 
study (the behavioral reality) as explanations for problems 
in psychology as a scientific discipline, we believe that more 
emphasis should be put on the complexity of the psycho
logical reality and on method developments to accommodate 
the complexity and accompanying uncertainty. We consider 

the reformulation of the construct notion as a step in that 
direction.

What the Reformulation Does and Does Not Do

The reformulation of constructs is not meant as an excuse 
for suboptimal practices but instead as an encouragement to 
meet the need for more generalization and integration in 
psychological research with an openness to more flexible 
constructs. The criterion of success in this reformulated 
notion of constructs lies in the results and their contribution 
to integrative theories with explanatory value. Sharper defi
nitions and more precise measures are desirable if they do 
not make generalization and integration more difficult.

Our reformulated notion of constructs is consequential 
and leads to new developments in workable methods. The 
reformulated notion calls for a generalizability perspective in 
line with Cronbach’s later work (e.g., Cronbach et al., 1963), 
accepting sources of variation for measurements of the same 
construct related to sampling from item (i.e., indicator) uni
verses and accepting alternative implementations of the 
independent variable in experimental studies. From a 
Bayesian perspective, randomness due to instruments or 
items is aleatory (e.g., see O’Hagan, 2004) in that increasing 
sampling (and more empirical information) does not reduce 
uncertainty. The consequence of a generalizability frame
work is to embrace uncertainty rather than trying to avoid it 
or define it out of existence.

Generalization-based methods have been applied in a 
number of different areas of research design.

a. For covariance structures such as factor models, Wu 
and Browne (2015) proposed a multilevel model to for
malize the variability of covariance structures. The 
assumption was that there is a population covariance 
matrix per study from which the observed matrix is 
sampled (i.e., sampling variation). The population 
matrix of a study is itself sampled (call it distorted) 
from a distribution at a higher level. This approach rep
resents a statistical way to deal with issues of measure
ment invariance while preserving a coherent structure 
at a higher level. The higher-order sampling assumes 
that goodness of fit is only approximate, and the conse
quence is that standard errors increase under these 
assumptions.

b. For the implementation of independent variables in 
experiments, Baribault et al. (2018) and DeKay et al. 
(2022) described how meta-studies (a large set of 
micro-studies) are a sensible and efficient alternative to 
meta-analysis and can be used as a multilevel approach 
to generalization based on sampling from the universe 
of possible ODs for an independent variable. From a 
philosophy of science perspective, Machery (2020) for
mulated a similar view in his resampling account of 
replication. Rather than adding to the direct-versus-con
ceptual replication controversy (e.g., Crandall & 
Sherman, 2016; Pashler & Harris, 2012; Petty, 2018; 
Simons, 2014; Stroebe & Strack, 2014; Zwaan et al., 
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2018), Machery proposed to sample from sets of treat
ments, experimental units (participants), measurements, 
and settings. Whether a phenomenon replicates can be 
evaluated only upon resampling, and resampling from 
treatments, participants, measurements, and settings 
implies a degree of (aleatory) uncertainty that cannot be 
reduced by just increasing sample sizes. In our view, 
the approaches discussed in this paragraph are better in 
line with conceptual replication approaches than with 
direct replication approaches.

c. To determine the power of a study, a generalization 
approach would mean to consider more than just one 
fixed effect value. Pek and Park (2019) and Pek et al. 
(2022) described how to include uncertainty about an 
effect in power analyses and what various forms of 
uncertainty might imply about the calculated values. 
Such approaches lead to more generalized power calcu
lations that incorporate the variability and uncertainty 
of effects.

d. To avoid a disconnect or even a competition between 
macroscopic and microscopic views and approaches in 
relation to the nature of constructs, multiscale 
approaches such as those used in systems biology 
should be considered. In such approaches, microscale 
dynamics can explain meaningful variations in macro
scale phenomena (e.g., Bardini et al., 2017). Fried 
(2017b) proposed a network approach to psychological 
constructs as an alternative to reflective and formative 
latent variables. From a multiscale view, a connection 
could be made between nodes and processes in the net
work and latent variables that represent abstract 
constructs.

Our reformulation and the heterogeneity of construct 
content do not imply that formative measurement models 
should be used instead of reflective models. However, 
MacKenzie (2003) recommended formative models for 
domain-like constructs (and thus for heterogeneous 
constructs).

According to MacKenzie, indicator variables define 
domain-like constructs and changing the indicator variables 
changes the construct. We believe that domain-like con
structs can still be defined in terms of properties (instead of 
indicators), and property-defined constructs would still leave 
room for heterogeneity in terms of secondary properties. 
The defining properties of a construct without perfect 
homogeneity (i.e., with heterogeneity of secondary proper
ties) can continue to be reflected in the indicators, so that a 
reflective model can be used. We believe that both types of 
factor models (formative and reflective) can make sense and 
that heterogeneity does not determine the choice of meas
urement model. For example, the covariance matrix for a set 
of indicator variables can be captured by a reflective model, 
but that does not imply that the reality of the construct one 
wants to measure is as simple as the factor model that rep
resents the covariance matrix (VanderWeele, 2022). 
VanderWeele believes that reflective as well as formative 
models fall short of representing the complex reality of a 

construct and its causal relations. Reflective and formative 
factors change with their indicator variables and, addition
ally, formative factors also change with their external varia
bles in the model (Edwards, 2011). Rather than to make a 
choice between reflective and formative models based on the 
compositeness of the construct, this choice should depend 
on the kind of relations one wants to model between the 
indicators, the latent variable, and other variables in a struc
tural equations model. In VanderWeele’s (2022) view, the 
model would most likely be more complex than simply 
reflective or formative.

Discussion and Conclusion

We have questioned the notion of constructs in several ways 
while considering recent trends and historical as well as 
epistemological perspectives. Starting from a working defin
ition of constructs as fundamentally explanatory notions, 
while also trying to accommodate issues of the construct- 
OD gap, variable research findings, and related uncertainties, 
we proposed a reformulation of the notion of constructs. 
The reformulation concerns (1) a reconceptualization of 
constructs in terms of areas instead of points in a construct 
space (allowing for heterogeneity within constructs), (2) a 
range of constructs from abstract to specific organized in a 
hierarchical system with possible overlap, and (3) an explicit 
recognition of variability of the construct content and meas
ures of the construct. The reformulation itself does not elim
inate the variability and uncertainty but rather 
accommodates these issues into a realistically broader notion 
of constructs that allows for more integration and generaliz
ability-based theory. We believe it is possible to develop 
methods in accordance with our reformulated notion of 
constructs.

From a strategic point of view, one might wonder 
whether a bottom-up approach with specific constructs 
accompanied by findings that seem more certain, might be a 
better approach than the proposed reformulation of the con
struct notion. The advantage of the more bottom-up 
approach might be that one could rely on what seems to be 
fixed stepping stones that point the way to arriving at well- 
founded theory. Only the future can tell. However, the 
certainty-seeking bottom-up strategy would also require gen
eralization and integration in a later stage. The proposed 
reformulation of constructs attempts instead to acknowledge 
and embrace these generalization and integration issues 
from the start.

Let us finally return to the controversy at the opening of 
this article. We raised the question of what is to blame for 
the current concerns and challenges facing psychology? 
Would it be the methods and common approaches or the 
variable and complex nature of psychological phenomena? 
We believe that the best solution for these issues will come 
from approaches or combinations thereof (whatever they 
are) that lead us to a better understanding of psychological 
phenomena. This would require an open attitude in the 
awareness of different possible options. In this manuscript 
we have formulated and argued for one option, a perspective 
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on constructs that has not been sufficiently explicated and 
promoted in the literature to resolve the issues tied to het
erogeneity in results and other dissatisfactions. It implies 
that many issues can be resolved by accepting that there is 
more variability and uncertainty in empirical findings than 
can be eliminated. In other words, variability is not merely 
due to sampling that can be reduced through increased sam
ple size. Variability is inherent in the constructs and phe
nomena under study. The variability and uncertainty can be 
accommodated by constructs that are (rather fuzzy) areas 
and by using (and developing) methods that better assess 
uncertainty and generalization.

Although our proposal might intuitively seem to contra
dict the necessary condition of rigor, it in fact does not. Our 
proposal rather avoids rigidity and seeks realism in applying 
rigor. Uncertainties and sources thereof should not be 
ignored but recognized and assessed instead. The way for
ward with constructs will in fact follow from further 
research and will be subject of further developments that 
hopefully will lead to better generalization and integration.
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