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In psychological science, constructs are the core build-
ing blocks for empirical and theoretical work. Although 
there are differing philosophical interpretations of con-
structs (Bollen, 2002; Borsboom, Mellenbergh, & van 
Heerden, 2003), a dominant view is that they are ab- 
stractions of covarying patterns within the observable 
world (Ghiselli, 1964; Nunnally, 1978). In view of this, 
evidence for construct validity (Binning & Barrett, 1989; 
Messick, 1995) has been heavily emphasized in psy-
chology and related fields (Bagozzi, Yi, & Phillips, 1991; 
Binning & Barrett, 1989; Clark & Watson, 1995; Cronbach 
& Meehl, 1955; Messick, 1995).

Although this is frequently overlooked, many con-
structs themselves are defined by a continuum that 
represents the varying magnitudes of the attribute of 
interest (e.g., low, moderate, and high). This unidimen-
sional continuum is the basis of psychological scaling, 

as described by Thurstone (1928): “We may frankly 
represent this linearity in the form of a unidimensional 
scale” (p. 538). The continuum is also the basis of the 
variability observed across individuals, and accurate 
measurement entails assigning individuals scores that 
match their location on this theoretical continuum. 
Despite the relevance of these continua to psychological 
measurement, explicit thinking about them has not yet 
become an established part of developing and validating 
construct measures. By contrast, standard practice is to 
define and operationalize psychological constructs 
without articulating their underlying continua. This is 
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Abstract
Many areas of psychological science rely heavily on theoretical constructs, such as personality traits, attitudes, and 
emotions, and many of these measured constructs are defined by a continuum that represents the different degrees 
of the attribute. However, these continua are not usually considered by psychologists during the process of scale 
development and validation. Unfortunately, this can lead to numerous scientific problems, such as incomplete 
measurement of the construct, difficulties in distinguishing between constructs, and compromised evidence for validity. 
The purpose of the current article is to propose an approach for carefully considering these issues in psychological 
measurement. This approach, which we term continuum specification, is a two-stage process in which the researcher 
defines and then properly operationalizes the target continuum. Defining the continuum involves specifying its polarity 
(i.e., the meaning of its poles, or ends) and the nature of its gradations (i.e., the quality that separates high from low 
scores). Operationalizing the continuum means using this definition to develop a measure that (a) sufficiently captures 
the entire continuum, (b) has appropriate response options, (c) uses correct procedures for assessing dimensionality, 
and (d) accounts for the underlying response process. These issues have significant implications for psychological 
measurement.
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problematic because it leads to untested assumptions 
that exert influence on virtually all phases of construct 
validation, from developing operational measures to 
accumulating evidence of validity. We give two illustra-
tive examples of the possible ill effects of the current 
standard practice:

•• Example 1: Bipolarity assessments. Often, 
psychologists want to understand whether two 
seemingly opposed constructs are truly bipolar 
opposites. For instance, there has been a long-
standing debate as to whether happiness and sad-
ness are truly bipolar (i.e., a single construct with 
opposing qualities) or simply bivariate (i.e., two 
distinct unipolar constructs; see Greenwald, 2012). 
The standard approach for assessing bipolarity 
uses the correlation between measures of the two 
constructs; a strong negative association is taken 
to indicate bipolarity, and anything else is taken 
to indicate nonbipolarity (Russell & Carroll, 1999). 
However, bipolarity assessments are complicated 
by whether there is overlap in the continua of the 
two constructs. When these continua are left 
undefined and not carefully operationalized, clear 
tests of bipolarity are not possible.

•• Example 2: Tests of curvilinearity. In another 
common scenario, psychologists want to examine 
the scientific hypothesis that the association 
between a trait and an outcome varies across lev-
els of that trait (i.e., there is a curvilinear relation-
ship). A sufficient test of this hypothesis entails 
that the full continuum has been adequately mea-
sured. That is, the measurements used in the 
analysis must have adequately captured the range 
where curvilinear effects are expected to occur 
(e.g., Grant, 2013). Careful attention needs to be 
placed on the construct continuum and its mea-
surement in order to address this issue.

These two examples serve to illustrate several key 
points regarding construct continua. First, they show 
that each construct is characterized by an underlying 
continuum whose gradations, or degrees, represent 
variability in psychological attributes. Second, how 
these continua are operationalized significantly influ-
ences the quality of many scientific inferences that 
might be drawn. Third, when these continua are left 
undefined and indeterminate, it is difficult to have clar-
ity on the nomological network. Finally, it is necessary 
to consider, specify, and operationalize these continua 
in the broader process of psychological measurement 
and construct validation.

Because the continuum is crucial to scientific infer-
ences, we argue that construct validation within 

psychology should adopt the practice of continuum 
specification. Continuum specification is the process of 
theoretically defining a continuum and then properly 
operationalizing it within a measure. This process cre-
ates clarity for researchers when they are developing 
measures and trying to understand interrelations among 
constructs. In the remainder of this article, we (a) 
describe why the construct continuum has been ignored 
in psychology, (b) review problems that occur when 
the continuum is not considered, and (c) detail the 
process of continuum specification.

History of the Construct Continuum

Historically, the construct continuum was a fundamental 
concept in psychological measurement. Psychological 
scaling was closely tied to psychophysical scaling that 
used just-noticeable differences between stimuli along 
a continuum to identify units of measurement (Coombs, 
1951; Thurstone, 1927b). Using this model, Thurstone 
(1927b) characterized psychological measurement as 
the enumeration of variability along a continuum. There-
fore, quantitative methods used for scoring individuals 
required creating items along the continuum, and indi-
viduals could be located on the continuum by the dis-
tribution of the items they endorsed (Thurstone, 1928).

Despite the importance of the continuum, techniques 
for creating measures and scoring individuals were 
complex and cumbersome (e.g., pairwise comparisons; 
Thurstone, 1927a). Thurstone (1928) described the 
scale-development process as requiring more than 100 
items from various regions of the continuum and then 
several hundred readers to sort the items into categories 
ranging from the most negative to the most positive 
(e.g., his example contained five categories for negative 
statements, one category for neutral statements, and 
five categories for positive statements). After eliminat-
ing ambiguous and problematic items, one would 
obtain a final set of 20 items evenly spread along the 
continuum. To simplify the process of psychological 
measurement, Likert (1932) proposed an alternative 
technique that was significantly less complicated but 
still yielded reliable assessments. In his approach, items 
were conceived as parallel tests, so that “each statement 
[was] a scale in itself” (Likert, 1932, p. 24). Instead of 
the items, it was the response options (e.g., from 
“strongly disagree” to “strongly agree”) that divided the 
continuum. The role of the response options was to 
partition the continuum into discrete sections; each 
response option corresponded to a unique and distinct 
region (i.e., k continuum regions for k response 
options). Simple summing of responses across the items 
produced variability on the construct of interest, and 
the construct continuum, which featured prominently 
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in every phase of Thurstone scaling, became relegated 
to the background. The pragmatic advantages of Likert-
type scaling resulted in a large increase in its popularity, 
and this method became the mainstay of the self-report 
technique (Schwarz, 1999).

Consequences of Continuum Neglect

Likert scaling was a substantial innovation in psycho-
logical measurement. It allowed scale development to 
be much less time-consuming and burdensome than it 
was as originally conceived by Thurstone (1928). Unfor-
tunately, whether it was intended or not, these prag-
matic advantages have led to omission of the continuum 
from psychological measurement. Currently, psycholo-
gists are not required or encouraged to think about the 
continuum of interest when generating items, determin-
ing response options, summing scores, and conducting 
construct validation. In the introduction, we supplied 

two brief examples of how this omission could lead to 
problems in assessment of bipolarity and testing for 
curvilinear relations. In this section, we describe further 
problems that can be caused by continuum neglect (see 
Table 1 for a summary of potential measurement prob-
lems caused by ignoring the continuum).

Underdefined lower regions and poles

When the continuum is omitted from measurement, the 
lower regions of the continuum are frequently under-
defined. Traditionally, what describes the psychological 
content of the construct being measured is the con-
struct definition, whose purpose is to identify the target 
attribute and how it is manifest in behavior (Podsakoff, 
MacKenzie, & Podsakoff, 2016). For instance, perfec-
tionism is defined as the “setting of excessively high 
standards for performance accompanied by overly criti-
cal self-evaluations” (Frost, Heimberg, Holt, Mattia, & 

Table 1.  Problems Caused by Ignoring the Construct Continuum and Their Solutions

Measurement or validation issue Problem Solution

Validity of bipolarity tests Two constructs are bipolar if they have a 
strong negative correlation. However, 
the expected size of the correlation 
(e.g., –1.00, –.50) depends on how their 
continua are defined.

Specifying the poles and gradation of 
the continua allows for clear tests 
of bipolarity. It sheds light on what 
correlation one may expect if bipolarity 
truly exists.

Validity of tests of curvilinearity 
and moderation

A sufficient test of curvilinear or 
moderated relations requires that the 
whole continuum has been properly 
captured, especially at the region where 
the curvilinear or moderated effect is 
expected to occur. Without evidence, one 
cannot assume that the whole continuum 
has been properly captured.

Operationalizing the continuum entails 
checking scale items to see if they 
can generate enough variability along 
the entire theoretical continuum to 
sufficiently capture it (i.e., if they 
discriminate well across the continuum).

Polarity ambiguity If the poles remain undefined, then the 
meaning of very low (or high) scores 
cannot be determined. Furthermore, if a 
construct is bipolar, then the lower pole, 
if not defined outright, could be any 
number of different opposing qualities 
(e.g., a low score for perfectionism 
could indicate either disorganization or 
carelessness).

Defining the polarity in the beginning of 
scale development avoids confusion 
about the substantive meaning of the 
poles.

Trouble with discriminant 
validity

Constructs are often assumed to be 
distinguished by their degree of 
orthogonality. However, two constructs 
may be part of a common continuum but 
inhabit different levels on it.

Defining the theoretical meaning of the 
continuum poles helps identify constructs 
that may be part of a single continuum 
and enables more precise expectations 
for nomological relationships.

Contamination by negatively 
worded items

If a continuum is unipolar, reverse-worded 
items used to prevent response biases 
may contaminate measurement by 
measuring a separate, opposite construct. 
This is the case, for example, in measures 
of happiness that include items referring 
to sadness.

Defining the polarity of the continuum 
prior to scale creation makes it clear 
when the inclusion of reverse-worded 
items is appropriate.
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Neubauer, 1993, p. 119). What tends to go unrecognized 
is that these concepts are often defined positively, in 
terms of the attribute’s presence; that is, the construct 
definitions are sometimes not descriptions of the whole 
continuum but rather describe only the content of its 
positive range. This can create an asymmetry in how 
precisely the construct is defined along its continuum, 
leaving the meaning of the lower pole underdefined.

Underspecification of the lower pole or region of a 
construct leads to ambiguity in the scientific commu-
nication of ideas about the construct and in its opera-
tionalization. One ambiguity that arises is polarity 
ambiguity. For example, some researchers may implic-
itly define perfectionism as a unipolar construct (i.e., 
the lower pole is the absence of perfectionism), whereas 
others may subjectively define perfectionism as a bipo-
lar construct (i.e., the lower pole reflects an opposing 
quality, such as carelessness). Furthermore, if a con-
struct is implicitly defined to be bipolar, the opposing 
quality may differ across researchers. Some researchers 
may define the lower pole of perfectionism as careless-
ness, whereas others may define it as disorganization. 
Still others may define it as indifference. As a result of 
polarity ambiguity, researchers who adopt the same 
definition of a construct can have fundamentally differ-
ent understandings of it and use different types of 
scales and scale content to measure it.

Reverse-worded items

Another problem of ignoring the continuum is that 
when the continuum is not considered, it is unclear 
whether reverse-worded items should be included in 
scales measuring the attribute. It is not uncommon, for 
instance, to use reverse-worded statements as a way to 
detect or prevent acquiescence and other response 
biases (Cronbach, 1950; van Sonderen, Sanderman, & 
Coyne, 2013). However, whether these items actually 
capture the target construct or measure a separate 
opposing construct altogether, which is arguably more 
important, is rarely considered. For instance, a measure 
of positive feelings might include a reverse-worded 
item about negative feelings, but this would contami-
nate measurement if positive and negative feelings are 
actually located on two different continua (Bentler, 
1969). Similarly, it is possible that reverse-worded items 
for altruism capture antisocial tendencies and reverse-
worded items for engagement capture boredom. Virtue 
conceptualized on a unipolar continuum provides a 
hypothetical example. In this case, positively worded 
items that describe low degrees of virtue are acceptable 
because they capture low levels of that single contin-
uum (e.g., “I rarely commit acts of heroism”). By con-
trast, reverse-worded items that bring in the separate 

opposing construct of vice (e.g., “I enjoy harming oth-
ers”) are inappropriate. The inclusion of reverse-worded 
items should be considered appropriate only if they 
map onto the underlying construct continuum.

Therefore, when the construct of interest has a bipo-
lar continuum (i.e., it is composed of one quality on 
the upper pole and an opposite quality on the other), 
reverse-worded statements are valid items for measure-
ment. However, if the construct is unipolar (i.e., it is 
composed of one quality on the upper pole and its 
absence on the other), then reverse-worded items may 
cause undue measurement contamination by including 
variance from a separate construct. One prominent 
example of reverse-worded items affecting the factor 
structure is provided by the Rosenberg Global Self-
Esteem scale (Rosenberg, 1965), which consists of both 
positively worded and reverse-worded statements. 
These two types of items form two latent factors, which 
has raised questions about whether the second factor 
is substantively real or just an artifact of item wording 
(Marsh, 1996). Another example concerns the Need for 
Cognition scale (Cacioppo & Petty, 1982). To directly 
ascertain the impact of reverse wording, researchers 
manipulated the wordings on this scale. The one-factor 
model fit best when all items were positively worded 
or all items were reverse worded, whereas two factors 
were required to account for two other versions that 
had a mixture of positively and reverse-worded items 
(Zhang, Noor, & Savalei, 2016).

Difficulty in interpreting distinctions 
and continuity in constructs

Another problem with continuum neglect is that it can 
create practical difficulties for researchers in interpret-
ing whether constructs are orthogonal to each other or 
part of a larger single continuum. To briefly illustrate 
this point, we simulated uniformly discriminating scale 
items along a construct continuum, as shown in Figure 
1.1 Under the assumption that scale items differed only 
by location along a unidimensional construct contin-
uum, the correlation between items on the low end of 
the continuum and the high end of the continuum (r = 
.28) was low enough to argue that they measure distinct 
constructs that can be interpreted as orthogonal. Fur-
ther, the correlation between moderate items and items 
on the high end of the continuum (r = .65) could argu-
ably be used to show that they measure overlapping 
(or related) but distinct constructs. Thus, correlations 
alone are not enough to determine discriminant validity 
of constructs; theory about and specification of the 
construct continuum are also needed. A concrete exam-
ple illustrating this point is that high levels of happiness 
may not be strongly related to moderate levels of 
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happiness even when they are part of a continuum (Tay 
& Drasgow, 2012).

The illustration shows that when researchers do not 
carefully consider the construct continuum, they may 
characterize a scale as measuring theoretically distinct 
constructs even though the scale items actually form a 
single continuum. In order to map a nomological net-
work for a construct, it is important to consider the 
construct continuum; the traditional paradigm involving 
convergent and divergent validity may not be as infor-
mative because it implicitly assumes that less-than-
perfect correlations necessarily indicate orthogonality. 
As psychological scientists pursue both novelty and 
unity in their science, it will be vital to understand the 
extent to which new concepts overlap with old ones 
and how they are interconnected and can potentially 
be integrated.

Continuum Specification: Description 
and Procedures

Continuum specification, our approach for reintegrating 
the concept of the continuum back into measurement, 
avoids the problems we have just discussed and consists 
of two steps: continuum definition and continuum 
operationalization. Table 2 provides an overall sum-
mary of this process.

Continuum definition

Construct polarity.  A fundamental aspect of constructs 
is the theoretical meaning of their two continuum poles—
that is, the substantive meaning of high and low scores. 
As we discussed earlier, some construct definitions may 
describe only the meaning of the upper pole, leaving the 
lower pole underdefined. This can lead to problems, 

such as inability to evaluate consequential validity, ambi-
guity in bipolarity assessments, and possible contamina-
tion from reverse-worded items. These issues can be 
avoided by considering the polarity of the construct con-
tinuum prior to scale development.

The polarity of a construct determines the meaning 
of its two poles. There are three types of polarity: A 
construct may be unipolar, bipolar, or combinatorial. 
When a construct is unipolar, the presence of the con-
struct is on the upper end of the continuum, and the 
absence of the construct is on the lower end. For 
instance, according to one perspective, the domain of 
virtue includes only the presence and absence of virtu-
ous behaviors and excludes malevolent behaviors alto-
gether. Thus, the lower end of the continuum reflects 
merely an absence of virtue but not the presence of 
vice.

By contrast, when a construct is bipolar, the presence 
of its content is on the upper end of the continuum, 
and the presence of the opposing content is on the 
lower end. Bipolar continua, therefore, place two 
opposing concepts within a single overarching con-
struct (e.g., hot vs. cold, militarism vs. pacifism, satisfied 
vs. dissatisfied). For example, a researcher may be inter-
ested in the measurement of character and conceptual-
ize it as bipolar, ranging from bad to good and entailing 
behaviors pertaining to virtue and vice.

Finally, combinatorial polarity can be considered a 
union of unipolarity and bipolarity. In a combinatorial 
continuum, two distinct constructs with unipolar con-
tinua are merged to yield a single continuum. For exam-
ple, personality researchers have defined the construct 
relative motive strength in terms of the relative influence 
that the motive to achieve (approach) has compared 
with the motive to avoid failure (avoidance; Atkinson, 
1957; James, 1998; James & LeBreton, 2012). Similarly, 

Fig. 1.  The latent trait density used for the simulation discussed in the text. Scale items 
were assumed to differ only by location along a single continuum.
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a combinatorial construct continuum has also been 
used to measure vocational interest, by positioning real-
istic interests (working with things) in opposition to 
social interests (working with people; Prediger, 1982), 
although these two types of interests have positive zero-
order correlations (Tay, Su, & Rounds, 2011). Empiri-
cally, combinatorial continua can often be found in 
multidimensional-scaling (MDS) dimensions. This is 
because MDS maps items on the basis of relative dis-
tances rather than absolute relations (e.g., r = −1.00), 
and items that are positively related can even be 
mapped as opposing ends of an MDS dimension (see 
Tay et al., 2011). Generally, if the construct itself ex- 
presses a relation between two distinct types of con-
structs, then the continuum is combinatorial.

Combinatorial continua are generally easier to iden-
tify than unipolar and bipolar continua, which may not 
always be easy to distinguish. Drawing on theoretical 
reasoning, a heuristic for resolving this dilemma is to 
answer the following question: Does the absence of the 
construct content logically entail an opposite quality? 
If it is possible to have none of its content without hav-
ing the opposing content, then the continuum is uni-
polar rather than bipolar. In figuring out a construct’s 
polarity, one should identify several possible opposing 
concepts and consider whether an absence of the con-
struct entails them. Consider again the example of per-
fectionism, defined as “setting of excessively high 
standards for performance accompanied by overly criti-
cal self-evaluations” (Frost et al., 1993, p. 119). Potential 

opposing qualities might be carelessness, indifference, 
and disorganization. However, it is possible to have low 
perfectionism without having any of these traits. Given 
that there are nonperfectionists who are also not care-
less, indifferent, or disorganized, perfectionism is not 
necessarily the inverse of these other concepts, and this 
is an indicator of unipolarity.

Another approach to distinguishing unipolarity and 
bipolarity is to consider how the construct content falls 
within the population distribution. For example, the 
content of perfectionism falls in the range from average 
levels of standards (at the low end of the continuum) 
to excessively high levels (at the high end of the con-
tinuum). The fact that the low end of the content con-
tinuum is anchored in the middle of the general 
population distribution suggests that perfectionism is a 
unipolar construct.

Our goal here is not to dictate the approach a 
researcher should take but to provide possible direc-
tions for considering continuum polarity. We hope that 
researchers can recognize that specifying the polarity 
of a continuum requires careful consideration. They 
need to use the definition of a construct to identify its 
polarity or else make a claim about its polarity and 
justify it on the basis of theory, population distributions, 
or some other consideration.

Specifying the nature of the gradation.  The second 
step in defining a continuum involves stating the nature 
of the gradation along the continuum. At its core, every 

Table 2.  Conceptual Overview of the Process of Continuum Specification

Stage and step Guiding questions

Continuum definition  
  1. Define the polarity of the continuum Is the continuum unipolar, bipolar, or combinatorial?

Is the lower pole a simple absence of the target quality or the 
presence of an opposite quality?

  2. Specify the nature of the gradation along the continuum What is the substantive quality that the different degrees of the 
continuum represent? Is it experienced intensity, behavioral 
extremity, belief strength, frequency or timing, or some 
other type of gradation?

Continuum operationalization  
  1. Generate items while considering the continuum What regions of the continuum does each item map on to?

Are reverse-worded items appropriate?
  2. �Select response options that generate enough variability 

along the continuum and match its polarity
Do the items divide the continuum in many different ways so 

that individuals across the continuum can be discriminated?
Does the polarity of the response format match the polarity of 

the construct continuum?
  3. �Assess dimensionality using a method that aligns with the 

type of continuum
Should one use factor analysis (unipolar or bipolar constructs) 

or multidimensional scaling (combinatorial constructs)?
  4. �Identify the actual response process used by subjects and 

ensure that the dimensionality and validation procedures 
assume the correct process

Do respondents engage in a dominance or ideal-point 
response process?

Should dimensionality assessment and scoring procedures that 
account for ideal-point responding be used?
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continuum represents different degrees of a target attri-
bute (e.g., high, moderately high, or moderate levels of 
neuroticism). However, what actually makes these degrees 
different? What is the psychological content that varies in 
magnitude along the continuum? Answering these ques-
tions can begin with the construction of a construct map 
(Wilson, 2005). A construct map is a simple figure that 
has a vertical line representing the continuum. On one 
side of the line, item content, item responses (e.g., from 
“strongly disagree” to “strongly agree”), or both are listed 
at their approximate locations on the continuum. On the 
other side, the corresponding types of individuals are 
listed (e.g., “individuals with high levels of perfection-
ism,” “individuals with moderately low levels of perfec-
tionism”). Thus, both individuals and items are mapped 
in order to provide measurement clarity:

The central idea in using the construct mapping 
concept at the initial stage of instrument 
development is for the measurer to focus on the 
essential feature of what is to be measured—in 
what way does an individual show more of it and 
less of it. . . . Before this can be done, however, 
the measurer often has to engage in a process of 
‘variable clarification,’ where the construct to be 
measured is distinguished from other, closely 
related, constructs. Reasonably often the measurer 
finds that there were several constructs lurking 
under the original idea. (Wilson, 2005, p. 38)

Mapping a variety of constructs reveals different 
types of construct gradations. For constructs such as 
momentary affect, satisfaction, and fatigue, the grada-
tion is defined by something one can call experienced 
intensity. Simply put, the intensity of a psychological 
experience can vary, and the continuum indexes this 
variability. For example, the high region of the positive-
affect continuum represents happiness that is experi-
enced more intensely than the happiness represented 
by the middle region of the continuum.

For personality-type constructs, the nature of the 
gradation is often defined instead by behavioral extrem-
ity (we are using behavior broadly to mean thoughts, 
feelings, and behaviors, given existing disagreements 
about how traits should even be defined). For example, 
individuals with very high levels of neuroticism display 
behaviors such as high self-criticism, a high focus on 
themselves, and panic attacks, whereas individuals who 
are moderate in neuroticism may experience only mod-
est levels of self-focus and anxiety over test results. In 
addition, there are constructs related to perceptions, or 
beliefs, about features of the world. These constructs 
include, for example, perceived support (belief in how 
much one is supported by other people), locus of 

control (belief in how much events are determined by 
the external world vs. oneself), and self-efficacy (belief 
about one’s competence in a given domain). In these 
cases, the gradation is belief strength. All beliefs are 
“about” something (Searle, 1983). That is, they concern 
some aspect of the world. For instance, individuals high 
in self-efficacy believe that, in reality, they are highly 
competent. Similarly, individuals high in perceived sup-
port believe that they have a great deal of social sup-
port. Finally, there are construct continua that vary 
according to the frequency or timing of behaviors. 
These include continua that are based on regularity of 
occurrence. For example, the Positive and Negative 
Affect Schedule (Watson, Clark, & Tellegen, 1988) 
explicitly assesses the frequency of positive and nega-
tive feelings over a given interval of time.

We recognize that the examples of gradations given 
here refer to realizations, or effects, of constructs (e.g., 
frequency of behaviors) rather than purely theoretical 
content. However, we believe that this reflects the prag-
matics of the construct-definition process, which 
requires psychological constructs to be grasped in con-
crete terms for clear scientific and lay communication. 
Ultimately, there are many types of constructs in psy-
chology, and some of them may have gradations that 
do not fit neatly into the types we have described. In 
these cases, these types can be adapted, or the 
researcher can identify and label a new type of grada-
tion. Although we have given guidance here, research-
ers must think carefully about their own context and 
adapt the process of continuum specification accord-
ingly. However, it is always important to consider what 
the gradation of a continuum means substantively, in 
order to shed light on the theory of the construct.

In current scale-creation practices, construct defini-
tions describe the psychological attributes being mea-
sured, but often do not explicitly state the nature of the 
gradation. This theoretical ambiguity can lead to empiri-
cal confusion. Within psychology, one long-standing 
debate that has partly arisen from this ambiguity con-
cerns whether happiness and sadness are bipolar or 
unipolar (see Greenwald, 2012). More recent clarifica-
tions on how their continua are graded have helped 
resolve this debate. When the gradation of happiness 
and sadness represents experienced intensity, investiga-
tions yield evidence for bipolarity (Russell & Carroll, 
1999) because happiness and sadness appear to be 
mutually exclusive in momentary episodes (e.g., it is 
difficult in a single moment to be both extremely sad 
and happy). However, when the gradations of happi-
ness and sadness represent frequency or timing over 
the previous day or week (i.e., the magnitude of hap-
piness is represented by the number of happy moments, 
and the magnitude of sadness is represented by the 
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number of sad moments), happiness and sadness are 
only weakly or moderately correlated negatively 
(Diener, 1999; Russell & Carroll, 1999). This is because 
happiness and sadness can co-occur over longer peri-
ods of time (i.e., individuals may have multiple non-
overlapping episodes of happiness and sadness). Unless 
the gradation of the continuum is defined, seemingly 
conflicting conclusions about happiness may be drawn. 
However, they are not really in conflict, as they simply 
involve constructs with different continua (e.g., momen-
tary positive affect vs. long-term positive affect) being 
perceived as one on account of a common label (“posi-
tive affect”). Apart from reducing ambiguity, detailing 
the nature of a continuum’s gradation makes it clearer 
how items can be generated across its range, an aspect 
of continuum operationalization that we describe later 
in this article.

Summary.  In general, a construct continuum is defined 
in two steps. First, one defines the polarity of the theoreti-
cal construct. This amounts to (a) generating or accessing 
a construct definition and then (b) determining if the 
lower pole represents the absence of the target attribute 
(a unipolar continuum), an opposite quality altogether (a 
bipolar continuum), or a mixture (a combinatorial con-
tinuum). Second, one defines what the degrees of the 
continuum represent. A continuum represents variability 
in some psychological phenomenon, and what this is 
must be made explicit. In short, researchers conceiving 
new constructs, evaluating old ones, or carrying out con-
struct validation should consider addressing the follow-
ing practical questions during the first stage of continuum 
specification:

•• What do the end poles of the postulated con-
tinuum mean? Is the construct being measured 
bipolar, unipolar, or combinatorial?

•• How are the different degrees of the continuum 
differentiated? What is the actual difference 
among levels in the low, medium, and high 
regions of the continuum? Do these levels differ 
in experienced intensity, behavioral extremity, 
belief strength, frequency or timing, or some 
other quality?

Continuum operationalization

Defining the continuum provides conceptual grounding 
for the target attribute. However, the continuum should 
also be fully considered in the process of designing 
items, designing response options, and assessing facto-
rial validity (factor structure). In this section, we 
describe how continua are operationalized with regard 
to four aspects of scale development: creating items, 

choosing response formats, assessing dimensionality, 
and identifying underlying response processes.

Generating items.  Psychological scales are composed 
of items, and to operationalize a continuum, one must 
create items so that the entire continuum is sufficiently 
measured. This results in sufficient variability to mean-
ingfully distinguish individuals located in all regions of 
the continuum. Selecting items that can discriminate the 
different points on the continuum provides content valid-
ity because the full span of the construct is measured. 
This idea has been conveyed indirectly in the past, in 
cautionary comments that overly high internal consisten-
cies may denote a lack of heterogeneity in item content 
(Cortina, 1993; Schmitt, 1996). These calls for heteroge-
neity in item content are essentially calls for heterogeneity 
in item location along the continuum. Such heterogeneity 
is relevant not only to item generation but also to selec-
tion of response formats (which we discuss next), 
because it is not just the item alone but rather the item 
and its response options together that generate measur-
able responses.

As we alluded to earlier, one key question in choos-
ing scale items is whether to include reverse-worded 
statements. Although such statements are commonly 
used in psychological scales, having a clear continuum 
definition provides grounding for whether they are 
appropriate. If the construct is bipolar, there is a con-
ceptual rationale for including reverse-worded items 
because the opposing concept they capture is part of 
the continuum. However, if the construct is unipolar, 
some reverse-worded items may not be appropriate. For 
example, in a perfectionism scale, some reverse-worded 
items are valid because they capture a lack of perfec-
tionist tendencies (e.g., “I do not need things to be 
perfect”). Conversely, other reverse-worded items may 
be inappropriate because they capture opposing con-
structs, such as disorganization, that may be on a sepa-
rate continuum altogether (e.g., “I am disorganized”). 
Such items contaminate measurement even though they 
have face validity for measuring perfectionism.

Continuum specification promotes enhanced accu-
racy in item wordings, which is especially critical for 
assessing contributions of new constructs and new 
areas of research. For example, one growing area is 
positive psychology. Scientific progress in this area will 
depend on researchers’ ability to assess the incremental 
validity of positive-psychology constructs. Psychometric 
validity of positive-psychology constructs that possibly 
differ from existing constructs by degree (e.g., grit vs. 
conscientiousness; Duckworth, Peterson, Matthews, & 
Kelly, 2007) would be demonstrated if item wordings 
for the positive-psychology constructs place them at 
more extreme ends of the continuum (e.g., “I never give 
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up” vs. “I make plans and follow through with them”). 
A careful choice of scale items is needed to reflect a 
construct’s extreme location on a continuum. We note 
here that assessing the content of item wordings along 
a continuum is one aspect of distinguishing constructs, 
and there are other potential aspects that need to be 
considered as well (e.g., see Credé, Tynan, & Harms, 
2017, on psychometric issues concerning grit vs. consci- 
entiousness).

Choosing response options and formats.  Techni-
cally speaking, in Likert-type scaling, the items them-
selves do not vary in location (Torgerson, 1958).2 Rather, 
it is the response options that divide the continuum into 
discrete segments, and items vary in where these divi-
sions take place (Torgerson, 1958). For instance, two 
items for measuring extraversion are “am the life of the 
party” and “feel comfortable around people” (Goldberg 
et al., 2006). Although these items measure the same con-
tinuum, the response options are mapped to different 
regions. The region corresponding to “agree” is located 
lower for “feel comfortable around people” than for “am 
the life of the party.” This is because it takes a lower 
degree of extraversion to be at ease around other people 
than it does to be the “life of the party.” Thus, all scale 
items in Likert scaling do measure the continuum, but 
they differ in where they segment it.

Properly operationalizing a continuum therefore 
requires that the response options for different items 
vary in how they divvy up the continuum. This enables 
the scale to capture the locations of individuals who 
exhibit many different degrees of the target attribute. 
Practically speaking, achieving variability in where the 
items divide the continuum requires considering how 
the response options and continuum are related. One 
can assess approximately how the response options for 
each item divide the continuum and whether there is 
sufficient variability across items to capture its entire 
range. Usually, a modest number of items will produce 
the desired variability. However, a scale with just a few 
items may not (e.g., if two items have the same five 
segmentations, then the scale can distinguish only five 
degrees of the continuum). Even if a full examination 
of all items and their response options is not performed 
(this would take significant time for long scales), 
whether the items will produce enough variability is 
something that should at least be considered during 
scale construction.

Furthermore, operationalizing a continuum requires 
selecting response options that are appropriate to it. It 
has been proposed that item response formats them-
selves can vary in their polarity (Russell & Carroll, 
1999). For valid measurement, the polarity of the 
response options must match the polarity of the 

construct. That is, scales for unipolar constructs must 
have unipolar response formats, and scales for bipolar 
constructs must have bipolar response formats. How 
does one know the polarity of a response format? It is 
a function of both the verbal labels and the numbers 
assigned to these labels. For example, it has been 
shown that when the number 0 is assigned to the low-
est response option, respondents interpret this as an 
absence of the target attribute, which signals a unipolar 
construct (Schwarz, Knauper, Hippler, Noelle-Neumann, 
& Clark, 1991). However, when the same item is used 
but the number assigned to the lowest option is changed 
to −5 (0 being set as the midpoint), respondents inter-
pret the low end as representing the opposite of the 
target attribute, which signals a bipolar construct. More 
generally, this research has revealed that “a format that 
ranges from negative to positive numbers conveys . . . 
a bipolar dimension. . . . In contrast, a format that uses 
only positive numbers conveys a . . . unipolar dimen-
sion” (Schwarz, 1999, p. 96). Thus, in developing a 
scale, one must choose the appropriate numbers to 
represent the continuum.

As we have noted, the polarity of the response for-
mat is also a function of the verbal labels. For example, 
in the measurement of happiness and sadness, response 
options often range from labels such as “not at all” to 
“extremely.” Verbal labels like these indicate a unipolar 
continuum because they do not name opposite con-
cepts and imply that only one quality is being mea-
sured. By contrast, other response options, such as 
options ranging from “very sad” to “very happy” (e.g., 
Watson et al., 1988), clearly imply a bipolar continuum 
because an opposing concept is explicitly named. Why 
is the polarity of the response options important? Con-
sider the long-standing debate regarding whether hap-
piness and sadness are on the same continuum. A 
review of past emotions research revealed that the 
negative association between happiness and sadness 
was weaker when response formats were unipolar (i.e., 
“not at all” to “extremely”) than when they were bipolar 
(Russell & Carroll, 1999). This is because individuals 
who are “not at all” happy can experience any degree 
of sadness, and individuals who are “not at all” sad may 
be experiencing any degree of happiness. This leads 
to an L-shaped bivariate distribution rather than the 
diagonal bivariate distribution expected for a correla-
tion of −1.00. The authors showed mathematically that 
even a correlation of −.47, rather than −1.00, would be 
sufficient evidence to conclude that these two con-
structs are bipolar if unipolar-formatted items are used 
(Russell & Carroll, 1999).

This case shows that scientific conclusions regarding 
the nature of a continuum depend on the polarity of 
the response options and how it aligns with the actual 
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polarity of the continuum. If polarity is ignored, mis-
matches may occur, and such mismatches can lead to 
ambiguities or errors that might not be detected using 
standard validation procedures because the multiple 
variations of constructs measured (e.g., unipolar and 
bipolar conceptualizations of happiness) are not con-
sidered in the patterns of empirical relations. Thus, in 
developing a scale, one needs to ensure that the 
response options match the defined polarity of the 
construct’s continuum. This is a requirement for valid 
measurement, and polarity mismatches can be avoided 
by defining the continuum prior to creating the scale 
and then selecting an appropriate response format.

Assessing dimensionality.  Another critical part of 
operationalizing a continuum is assessing the construct’s 
dimensionality and using the correct type of procedure 
to do this. Dimensionality can be assessed using MDS or 
factor analysis. However, the appropriate approach 
depends on the polarity of the continuum. Specifically, 
MDS dimensions are usually appropriate for combinato-
rial continua (and sometimes appropriate for bipolar 
continua), whereas factor analysis dimensions are appro-
priate for unipolar continua and often appropriate for 
bipolar continua.

Unlike factor analysis dimensions, uncovered MDS 
dimensions are dependent on the relative strength of 
association (e.g., correlation, distance) among all scale 
items rather than the absolute magnitude of association. 
In MDS, two different sets of associations can produce 
the same dimensions because MDS focuses on scaling 
items relative to one another in a multidimensional 
space. As shown in Tay et al. (2011), when two scales 
have a correlation of 0.00, they may be placed as oppo-
sites within a circumplex structure. Similarly, a correla-
tion of −1.00 between two scales may also produce an 
opposition within a circumplex structure. A study in 
which MDS was applied to vocational-interest data 
showed that opposing interest poles (e.g., conventional 
interests vs. artistic interests; Prediger, 1982) have meta-
analytic correlations of .08 to .16. These correlations 
are smaller than those between adjacent poles, which 
range from .33 to .52 (Tay et al., 2011). This pattern 
arises because the position of two scales depends on 
the relative associations taken across all the scales in 
the analysis rather than the absolute strength of 
association.

Therefore, opposing poles on a single MDS dimen-
sion do not necessarily indicate bipolarity in the sense 
that one should observe a perfect inverse correlation, 
or mutual exclusion. Instead, poles reflect the extent 
to which scale items are more dissimilar with respect 
to all other scale items (or scales). To a large extent, 
MDS dimensions reflect combinatorial continua in that 

opposing poles are not necessarily mutually exclusive 
and therefore do not match the traditional understand-
ing of bipolarity (i.e., opposing MDS end poles can 
both be endorsed by the same person). MDS dimen-
sions frequently reflect the comparative locations for 
the construct space of interest. This is true for many 
circumplex models in psychology, such as those for 
family and marital systems (Olson, Sprenkle, & Russell, 
1979), interpersonal behaviors (Wiggins, 1982), and 
cultural values (Schwartz & Wolfgang, 1987). It is 
important to note, however, that MDS dimensions can 
still reflect bipolarity if the opposing poles have large 
absolute negative correlations, as in the case of the 
emotional valence of happiness and sadness (Green, 
Goldman, & Salovey, 1993; Russell, 1980; Russell & 
Bullock, 1985).

In factor analysis, the dimensions recovered reflect 
absolute magnitudes of associations (i.e., correlations). 
Ideally, a single bipolar dimension from a factor analy-
sis would have scale items that fall along a single 
dimension and have loadings that can range from −1 
to +1. A unipolar factor analysis dimension would have 
scale items with positive loadings that can range from 
0 to +1 (e.g., Green et al., 1993). Nevertheless, even 
with factor analysis, how individuals respond to scale 
items—that is, the item response process—can limit 
inferences about the polarity of the construct contin-
uum, as we describe next.

Identifying and modeling the response process.  
Finally, operationalizing a continuum means taking into 
account the response process, defined as “the psychologi-
cal processes that respondents . . . use when completing 
a measure” (Furr & Bacharach, 2013, p. 209). If a measure 
has construct validity, this means that the response pro-
cess assumed by the scale matches how subjects actually 
respond (Drasgow, Chernyshenko, & Stark, 2010; Furr & 
Bacharach, 2013; Tay, Drasgow, Rounds, & Williams, 
2009). Moreover, one cannot understand the response 
process completely without considering the construct 
continuum. The usual assumption is that individuals 
endorse (or answer correctly, in the case of constructs 
related to ability) only those items that they exceed in 
location on the continuum. Conversely, it is assumed that 
individuals do not endorse (or answer correctly) items 
whose locations they do not exceed. For example, indi-
viduals with a given math ability will correctly answer all 
math items that are lower on the continuum than where 
their ability lies and will fail to answer math items that are 
higher on the continuum. This model of the response 
process is called the dominance model (Coombs, 1964) 
because individuals “dominate” items that are lower on 
the continuum than where they stand. It should be noted 
that this model is most applicable for measuring the 
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maximal performance of individuals, or constructs that 
are ability based.

Dominance responding is an assumption that under-
lies classical test theory, factor analysis, logistic item 
response theory models, and reliability estimates such 
as Cronbach’s alpha (Tay & Drasgow, 2012). Neverthe-
less, recent advances in psychological measurement 
have shown that the dominance model is less appropri-
ate for constructs related to self-reported typical behav-
iors, such as the trait, value, attitudinal, and affective 
constructs that are common in many areas of psychol-
ogy (Chernyshenko, Stark, Chan, Drasgow, & Williams, 
2001; LaPalme, Tay, & Wang, 2017; Roberts, Donoghue, 
& Laughlin, 2000; Tay & Drasgow, 2012; Tay et  al., 
2009). For these constructs, endorsement does not 
occur simply because the individual’s level of the latent 
attribute exceeds the item’s location on the continuum; 
instead, endorsement depends on how close the indi-
vidual’s level is to the item’s level. For example, indi-
viduals who are extremely happy will not endorse 
moderate happiness, and individuals who are moder-
ately happy will not endorse low happiness (Tay & 
Drasgow, 2012). Thus, when responding to these types 
of items, individuals look for a match with their own 
standing. The probability of endorsement decreases as 
the item and individual become further removed, that 
is, as the individual perceives that the item is less rep-
resentative of his or her own standing. This response 
process underlying the measurement of many trait, 
value, attitudinal, and affective constructs is known as 
the ideal-point model (Coombs, 1964) because it 
involves individuals identifying their own location on 
the continuum and then searching among the response 
options for an “ideal point” (Drasgow et al., 2010).

It has been shown that rote application of the stan-
dard dominance model to constructs such as traits and 
attitudes can result in suboptimal measures because the 
full range of items cannot be easily modeled (Chernyshenko, 
2002; Chernyshenko, Stark, Drasgow, & Roberts, 2007). 
Gathering evidence for unidimensionality is also prob-
lematic with procedures that incorrectly assume a domi-
nance process. Specifically, factor analytic and principal 
components models can spuriously generate two sepa-
rate dimensions when only a single bipolar continuum 
has been measured (Davison, 1977; van Schuur & Kiers, 
1994). This occurs because scale items with similar 
locations tend to be coendorsed by respondents. 
Because positive and negative items near the middle 
of the continuum are coendorsed by a majority of 
respondents, in dimensionality analyses these items are 
separated into their own latent variable that is distinct 
from the positivity-to-negativity dimension. This issue 
has recently been shown to be a critical factor in the 
controversy concerning whether happiness and sadness 

form a bipolar construct, because individuals in the 
middle of a bipolar happy-to-sad continuum endorse 
low levels of both happiness and sadness (Tay & 
Kuykendall, 2017). A similar artifactual dimension can 
result for unipolar constructs. For instance, when hap-
piness is measured on a unipolar continuum, individu-
als distinguish high levels of happiness from moderate 
levels of happiness, so these appear to load on separate 
factors rather than a single common factor (Tay & 
Drasgow, 2012).

Recent research suggests that using the appropriate 
measurement model may be important not only for 
assessing dimensionality but also for assessing the pres-
ence of curvilinear relations in empirical data (e.g., 
Carter et al., 2013; cf. Wiese et al., 2018). Simulation 
results suggest that when individuals use ideal-point 
responding, applying ideal-point measurement models 
increases the statistical power to detect curvilinear rela-
tions if they are present and results in more accurate 
point estimates (Cao, Song, & Tay, 2018). In general, 
properly operationalizing a continuum means consider-
ing the relationships among the continuum, the 
response process assumed by analytic procedures, and 
the underlying response process. Researchers need to 
be mindful of the difference between dominance and 
ideal-point response models and the constructs they 
may be best suited for.

Because individuals engage in an ideal-point 
response process when self-reporting typical behaviors 
such as personality, attitudes, and emotions, dimension-
ality analyses that account for ideal-point response pro-
cesses need to be developed (Habing, Finch, & Roberts, 
2005). This will enable researchers to accurately deter-
mine the dimensionality of a construct continuum when 
a full range is specified in the measure (e.g., happy to 
sad). Further, ideal-point responding also requires meth-
odology that enables quantification of item locations 
and scoring of individuals along the continuum (e.g., 
Roberts et al., 2000). Moreover, because measurement-
reliability statistics, such as Cronbach’s alpha, assume 
dominance responding, different approaches are 
required in the case of ideal-point responding. These 
methodologies need to be developed and made more 
readily available to psychologists in order to advance 
the operationalization and measurement of construct 
continua.

Continuum Specification in the Context 
of Construct Validation

We note that continuum specification does not exist in 
isolation but falls squarely within the broader context 
of construct validation. It does not replace locating 
target constructs within a broader nomological network 
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(Cronbach & Meehl, 1955) through tests of convergent 
and discriminant validity (Campbell & Fiske, 1959), tests 
of consequential validity (Messick, 1995), and other 
established processes for measurement development 
and construct validation (Clark & Watson, 1995). Con-
tinuum specification, however, emphasizes a neglected 
aspect of construct validation and augments these stan-
dard procedures. We believe it is an especially timely 
process in light of recent work in positive psychology 
(Seligman & Csikszentmihalyi, 2000) and interest in 
both the dark and the bright attributes (Furnham, 
Trickey, & Hyde, 2012; Judge, Piccolo, & Kosalka, 2009), 
as researchers in these areas seek to assess the bipolar-
ity of proposed constructs and curvilinear effects. More-
over, we believe that continuum specification can bring 
greater clarity to researchers’ understanding of the 
nomological networks of constructs.

A practical question for researchers is, at what stage 
within construct validation does continuum specifica-
tion fall? Part of continuum specification is defining the 
continuum’s polarity and gradation, during the initial 
stage of defining the construct. However, continuum 
specification also has implications for developing items 
(e.g., selecting a response format), assessing dimen-
sionality, and modeling the response process. Contin-
uum specification is therefore not so much a single 
stage or procedure but rather an approach that involves 
taking the latent continuum into account across the 
whole process of scale development, validation, and 
evaluation. Although we are unable to provide a com-
prehensive account of continuum specification’s impli-
cations for every construct-validation context, we 
highlight several here. First, with regard to nomological 
networks, continuum specification encourages research-
ers to consider whether target constructs are distin-
guished from other constructs by quality (i.e., they are 
orthogonal) or by degree (i.e., they are on different 
parts of the same continuum). As demonstrated in Fig-
ure 1, constructs that differ by degree may incorrectly 
be interpreted as orthogonal because of less than per-
fect correlations. Second, claims for polarity and grada-
tion can potentially provide greater clarity to debates 
on dimensionality, such as the debates on the bipolarity 
of happiness and sadness (Tay & Kuykendall, 2017) and 
on whether psychopathology is part of broader person-
ality dimensions (Samuel & Tay, 2018). Third, the pro-
cedure of continuum specification outlined in Table 2 
can guide researchers through key questions to gain 
clarity on how to define and operationalize target con-
tinua, and thereby contribute to creating, validating, 
and evaluating psychological measures. Fourth, in 
examinations of factorial validity, continuum specifica-
tion can help researchers determine the appropriate-
ness of factor analysis. Finally, in assessments of 

predictive validity, continuum specification can help 
provide insight on whether curvilinear effects are likely 
present conceptually or empirically, because it encour-
ages inclusion of the whole continua for the measures 
of both the predictor and outcomes.

Conclusion

Psychologists recognize that advancements in empirical 
methods can potentially resolve scientific debates and 
advance science (Greenwald, 2012). With this goal in 
mind, we propose that the concept of the construct 
continuum has been neglected within the field of psy-
chological measurement. Through the procedures of 
continuum specification, researchers are able to develop 
rigorous definitions of the constructs themselves and 
to provide more accurate operationalizations. Conse-
quently, they are better able to draw scientific infer-
ences from measures of constructs. Thus, the concept 
of continuum specification can provide psychological 
science with the awareness, semantics, and impetus to 
address existing and future questions regarding con-
structs and the validation of measures that underlie the 
work in this field.
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Notes

1. We simulated 100,000 respondents with a N(0,1) latent trait 
distribution and 61 items along the latent continuum from −3 
to 3. To simulate responses, we used a one-parameter logistic 
model with uniform discrimination parameters (a = 1.0). Scale 
scores were obtained by summing responses. The alpha reli-
abilities for indicators in the low, moderate, and high regions 
of the construct continuum were .75, .92, and .76, respectively.
2. However, even in Likert scaling, it is convenient to refer to 



Continuum Specification	 387

items themselves as having locations. The location of an item is 
simply the location of the response option that corresponds to 
endorsement (e.g., the region associated with “agree”).
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