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Improving Noncognitive Constructs for Career Readiness
and Success: A Theory of Change for Postsecondary,
Workplace, and Research Applications

Kevin M. Williams, Michelle P. Martin-Raugh, & Jennifer E. Lentini

ETS , Princeton, NJ

Researchers and practitioners in postsecondary and workplace settings recognize the value of noncognitive constructs in predict-
ing academic and vocational success but also perceive that many students or employees are lacking in these areas. In turn, there is
increased interest in interventions designed to enhance these constructs. We provide an empirically informed theory of change (ToC)
that describes the inputs, mechanisms, and outputs of noncognitive construct interventions (NCIs). The components that inform this
ToC include specific relevant constructs that are amenable to intervention, intervention content and mechanisms of change, method-
ological considerations, moderators of program efficacy, recommendations for evaluating NCIs, and suggested outcomes. In turn, NCIs
should provide benefits to individuals, institutions, and society at large and also advance our scientific understanding of this important
phenomenon.

Keywords Noncongnitive constructs; academic success; vocational success; training

doi:10.1002/ets2.12346

Preparing individuals to successfully enter theworkforce and tomaintain effective performance upon entry are fundamen-
tal duties of educational and organizational institutions. Nearly half of all jobs in the United States require some amount of
postsecondary education, and virtually all remaining jobs require relevant work experience, on-the-job training, or both
(Bureau of Labor Statistics, 2018, Table 1.7). However, employers consistently regard recent graduates as deficient in vari-
ous career readiness competencies (National Association of Colleges and Employers [NACE], 2018). In the United States
alone, organizations spend approximately 171 billion dollars annually on employee learning and development interven-
tions (Green & McGill, 2011). The positive impact of successful training programs may be felt not only at the individual
and organizational level, but it may even influence economic growth at the national level (Aguinis & Kraiger, 2009). These
trends highlight continuing opportunities for both higher education and workplace institutions to improve the efficacy
and efficiency of career readiness training.

Interestingly, and perhaps unsurprisingly, the majority of competencies that employers find lacking in job candidates
are those that are usually not an explicit focus of postsecondary courses. For instance, employers typically rate compe-
tencies such as social skills, teamwork/collaboration, professionalism/work ethic, leadership, and global/multicultural
fluency as at least somewhat essential for the workplace (e.g., Capelli, 2012; NACE, 2018; Schanzenbach et al., 2016)
but also underdeveloped in recent college graduates (NACE, 2018). One commonality shared across these competen-
cies is that they can be characterized as noncognitive constructs. These constructs are distinct from other individual
differences (i.e., technical knowledge or skills, physical abilities, job experience) and cognitive constructs (i.e., problem
solving, literacy, and traditional definitions of intelligence). Noncognitive constructs—often referred to as “soft skills” or
“21st century skills” (e.g., Heckman & Kautz, 2012)—have been described as “demonstrable personality, motivational,
attitudinal, self-regulatory, and learning approach constructs for which there are differences among people, which stan-
dardized tests of cognitive ability are not primarily designed tomeasure, and the behavioral expression of which is consid-
ered useful” (Klieger et al., 2015, p. 3; see also Duckworth & Yeager, 2015; Kautz et al., 2014; Kyllonen, 2012). Additional
examples of noncognitive constructs include personality traits, socioemotional skills, communication skills, motivation,
self-efficacy, and interests, among others. Support for these constructs’ occupational relevance goes beyond employer sur-
veys, as various meta-analyses and reviews have corroborated their predictive validity in workplace settings (e.g., Barrick
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K. M. Williams et al. Improving Noncognitive Constructs for Career Readiness and Success

et al., 2002; Barrick&Mount, 1991; Judge&Bono, 2001; Roberts et al., 2007; Schmidt&Hunter, 1998; Spector et al., 2006;
Van Iddekinge et al., 2011, 2012). Moreover, these studies often suggest that noncognitive skills predict job performance
independently of cognitive constructs (e.g., provide incremental validity; Schmidt & Hunter, 1998) and to a similar mag-
nitude (e.g., Roberts et al., 2007).

Improving Noncognitive Constructs Through Intervention: A Theory of Change

Given the relevance of noncognitive constructs to the workplace, it is important to understand how they can be enhanced.
One of the appealing features of noncognitive constructs is that they may be as malleable as cognitive skills, if not more so
(Aguinis & Kraiger, 2009; Boyatzis, 2008; Heckman, 2000; Heckman & Kautz, 2012). Indeed, several meta-analyses and
reviews have demonstrated that various noncognitive constructs may be altered to varying degrees through intervention
(e.g., Arthur Jr. et al., 2003; Barth & Lannen, 2011; Bezrukova et al., 2016; Bowen & Neill, 2013; Delise et al., 2010; Lac-
erenza et al., 2017; Lipsey & Wilson, 1993; Salas et al., 2008). A recent review by Martin-Raugh et al. (2020) synthesized
39meta-analyses and systematic reviews on themalleability of three broad categories of noncognitive skills, drawing upon
a diverse set of disciplines including industrial/organizational (I/O) psychology, educational psychology, and medicine,
amongothers.Wewill be using the f indings fromMartin-Raugh et al. (2020) to develop a theory of change (ToC) to inform
empirically supported, actionable recommendations for delivering and evaluating noncognitive construct interventions
(NCIs) in higher education, occupational, and research settings.

Theconcept of ToCs date back to at least the 1970s (e.g.,Weiss, 1972) and are used to articulate the inputs, mechanisms,
and outcomes of change efforts. Put differently, ToCs describe what is being changed, why or how it changes, and the
impact of these changes. ToCs arose around a similar period as the related concept of theories of action (ToAs; e.g., Argyris
& Schon, 1974;Wholey, 1979), which “constitute a framework that individuals use to guide, interpret, or justify” courses of
action (Malen et al., 2002, p. 113). ToCs and ToAs each illustrate a logical sequence of steps in service of specific outcomes,
thoughToCs tend to emphasizemechanisms of changewhereasToAs aremore concernedwith implementation or delivery
(George, 2019). TheToA versus ToC comparison is similar to Weiss’s (1997) distinction between implementation theory
and program theory, respectfully. In other words, a ToA may be viewed as a specific application of a ToC. In the context
of noncognitive interventions, a ToC may describe changes at the construct level (teamwork) whereas a ToA would focus
on a particular intervention (crew resource management training; e.g., Salas et al., 2001).

ToCs incorporate the concept of a logic model (e.g., McLaughlin & Jordan, 1999), which is a graphical cause-and-ef fect
depiction describing particular construct changes. By including and elaborating upon these depictions, ToCsmay be used
in program evaluation as an accessible method for describing the intended results of change efforts (e.g., McLaughlin &
Jordan, 1999). Although there is some stylistic variation in ToC graphical depictions, they generally include three primary
elements: First, the ToC lists the inputs or targets of the intervention program. Second, the ToCdescribes the processes that
motivate and explain longitudinal changes, which may also be described as the mechanisms of action. Finally, the effects
of these actions or mechanisms are described with intermediate and ultimate effects sometimes categorized separately.
The causal pathways between these elements are also included in the ToC figure. An additional element—unintended
consequences (see Geisinger, 2010)—is also occasionally discussed within ToCs.

ToCs’ status as an essential foundational component of planning, implementing, and evaluating longitudinal interven-
tions (e.g., Ployhart & Vandenberg, 2010; see review by Msila & Setlhako, 2013) is represented in their application across
a diverse set of high-stakes initiatives, including urban education reform (Connell & Klem, 2000), complex psycholog-
ical and medical interventions (De Silva et al., 2014), and development finance (Jackson, 2013). Similarly, a recent ToA
example was provided by Bennett (2010), who illustrated a specific application of formative and summative assessment
for improving K–12 student learning. These examples illustrate that both ToCs and ToAsmay serve as important research
bases for informing intervention development, including situations where evaluation results are unavailable (Leusner &
Lyon, 2008).

Our ToC—NCI ToC (Figure 1)—illustrates the inputs, mechanisms, and intended outcomes of NCIs as informed by
Martin-Raugh et al. (2020). Noncognitive constructs relevant to academic and workplace success may be altered through
specific interventions (Path 1) ormore general mechanisms of change (Path 2). These general mechanismsmay be present
in specific existing interventions and may also inform the development of new training programs (Path 3). When imple-
mented properly, the positive causal impact of these interventions should manifest in various outcomes (Path 4). The
remainder of this article will detail the NCI ToC elements.

2 ETS Research Report No. RR-22-04. © 2022 Educational Testing Service
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K. M. Williams et al. Improving Noncognitive Constructs for Career Readiness and Success

Figure 1 Noncognitive construct intervention theory of change (NCI ToC). Note. List of relevant noncognitive constructs is based
on Martin-Raugh et al. (2020) and is not intended to be exhaustive.

Relevant Noncognitive Constructs

The noncognitive constructs targeted by academic or workplace interventions are a key concern. These constructs are
typically identified by reviewing the characteristics that organizations value in their employees, predict job performance,
and may be perceived as deficient in typical employee candidate pools (NACE, 2018). As such, a primary goal of the
Martin-Raugh et al. (2020) literature review was to locate relevant constructs whose malleability was supported by sub-
stantial empirical evidence. Martin-Raugh et al. identified three broad categories for which some degree of longitudinal
change was corroborated in the form of meta-analyses or systematic reviews: personality, social skills (communication
skills, interpersonal skills, leadership, teamwork, cross-cultural skills), and additional noncognitive constructs (attitudes,
self-concept, emotion, motivation).

In reviewing this evidence, a critical distinction must first be made regarding changes due to effortful intervention ver-
sus naturally occurring changes observed in the absence of intervention. Although it may be tempting to view naturally
occurring changes as evidence that these constructs are amenable to effortful change, we would argue against this con-
clusion. Instead, just one alternative explanation is that it is equally plausible—if not more so—that naturally occurring
changes represent an opposing force that intervention programs must overcome. Similarly, conflating natural and effort-
ful change may unfairly discourage efforts to deliberately improve constructs that are highly stable over the natural life
course. Furthermore, it is possible that proposedmechanisms of natural change (e.g., genetics, significant or traumatic life
experiences; see Roberts et al., 2006) cannot be translated into workplace interventions, which are the focus of our NCI
ToC. Therefore, we assert that the most valuable conclusion to be drawn from evidence of naturally occurring change is
in emphasizing that studies of effortful change should employ an experimental design. That is, the inclusion of a control
group in which the intervention is not applied is imperative in distinguishing intervention effects from natural longi-
tudinal trajectories. This strategy should facilitate research that supports causal inference for deliberate interventions. It
should also be noted that we maintain this assertion regardless of whether naturally occurring changes arise from factors
that are biological, environmental, or some combination. Researchers may, however, be interested in noting any signif-
icant life events that may have coincidentally occurred during training in order to control for these variables. In turn,
in informing academic and workplace interventions, as well as areas where further research is needed, the NCI ToC’s
program components focus on the research evidence involving effortful change.

Based on the Martin-Raugh et al. (2020) review, the strongest empirical support for effortful malleability was located
for social skills, teamwork, attitudes, and emotion with effect sizes typically in the moderate range. Mixed or limited
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 23308516, 2022, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ets2.12346, W

iley O
nline L

ibrary on [14/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



K. M. Williams et al. Improving Noncognitive Constructs for Career Readiness and Success

support was reported for cross-cultural skills, self-concept, motivation, communication skills, leadership, integrity, and
some personality constructs (e.g., resilience). It should also be noted that within these constructs, there is some varia-
tion regarding specific subsets of constructs. For instance, attitudes that are more strongly held by an individual are more
resistant to change. Similarly, when discussing emotion malleability, there is some debate regarding whether negative or
positive affect is easier to manipulate, though there is evidence that guilt is easier to induce than other emotions (e.g.,
fear, worry, anxiety). There was no evidence located for vocational interests, emotional intelligence, or personality con-
structs such as the Big Five (see McCrae & Costa Jr., 2008) or Dark Triad (narcissism, Machiavellianism, psychopathy;
Paulhus & Williams, 2002). However, these findings largely reflect a lack of research rather than conclusive evidence of
construct immutability. Therefore, future efficacy studies and eventually meta-analytic research on these constructs, if
feasible, would be invaluable. We also note that malleability evidence may exist in primary studies or outside academic or
occupational settings, but was beyond the scope of Martin-Raugh et al. (2020).

Agents of Change

Once workplace-relevant noncognitive constructs have been identified for intervention, a logical next step is to identify
specific programs whose efficacy is empirically supported (Figure 1, Path 1). Martin-Raugh et al. (2020) noted that
programs such as team training, small group training, crew resource management training, interpersonal skills training,
and leadership training demonstrated efficacy in improving various social skills. Attitudes related to several forms of
counterproductive work behavior (CWB) such as sexual assault, substance abuse, and racial prejudice may be addressed
through programs such as diversity training, education programs, and integrity or ethics courses. Additional support
was located for programs involving workplace coaching, emotion regulation, and empathy training in improving various
noncognitive constructs.

Although these reviews and meta-analyses were illuminating, they often grouped interventions into broad categories
(Martin-Raugh et al., 2020). Therefore, although training efficacy was not typically evaluated at the level of specific inter-
vention programs, some research examined the strategies employed by intervention programs (Figure 1, Path 2). In turn,
the value inherent in understanding these strategies lies not only in implying the causal mechanisms of specific interven-
tions, but in informing the development of new programs as well (Figure 1, Path 3). As previously mentioned, because
these mechanisms are intended to explain effortful change, proposed agents of naturally occurring change (e.g., genetics,
life events) are not considered. Instead, one commonality across many of the most effective NCIs is that they seek to pro-
duce change through practice or experiential learning and associated feedback with examples including communication
skills (e.g., Barth & Lannen, 2011), attitudes (e.g., Bezrukova et al., 2016), self-concept (e.g., Bowen & Neill, 2013), emo-
tion (e.g., Teding vanBerkhout&Malouff, 2016), and integrity (Schlaefli et al., 1985). Various other specific exampleswere
also noted; for example, some effective emotion regulation courses operated by heightening risk appraisal associated with
problematic workplace behaviors. Specifically, these programs tend to bemore effective when risk perceptions (i.e., beliefs
about personal vulnerability to harm) and perceived severity (i.e., beliefs about the seriousness of the hazard’s negative
consequences) are increased. Alternatively, integrity courses demonstrated efficacy when incorporating personality devel-
opment theories and dilemma discussion. Constructs such as leadership are developed withmethods intended to increase
knowledge, self-awareness, and interpersonal skills (e.g., Lacerenza et al., 2017). Resilience-building programs adopt an
entirely different approach: They are designed to improve individuals’ psychosocial resources such as self-efficacy and
optimism, which serve as protective factors against stressors (see Vanhove et al., 2016). For other constructs, the mecha-
nisms of change are less clear; for instance, Klein et al. (2009) noted that although teamwork interventions typically target
problem-solving, interpersonal relations, and goal-setting, “no one is quite sure how and why these interventions work”
(p. 182). Overall, these mechanisms suggest various strategies for successfully stimulating noncognitive construct change,
along with avenues for future research and new NCI development.

Impact

Improvements in Noncognitive Construct Scores

Assuming appropriate implementation, NCIs’ impact may be observed in myriad outcomes (Figure 1, Path 4). Direct
changes in noncognitive construct scoresmay be themost significant outcome ofNCI efforts. This is particularly true from

4 ETS Research Report No. RR-22-04. © 2022 Educational Testing Service
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a theoretical or research perspectivewhere such resultsmay describe the generalmalleability of noncognitive constructs. A
constructs’ amenability or resistance to effortful changemay be considered one of its fundamental definitional characteris-
tics. Overall, a common theme across NCIs is that they are generally effective in improving noncognitive construct scores
(Martin-Raugh et al., 2020; see also the Relevant Noncognitive Constructs section). Importantly, these changes have been
observed via self-report, other-report, or performance-based assessments (Martin-Raugh et al., 2020). However, these
changes are typically short-term as few studies included in meta-analyses and reviews evaluate long-term changes. Of
those that do, changes sustained over longer periods are rare (Martin-Raugh et al., 2020). Comparisons among various
assessment options are also relatively understudied. As an example, Martin-Raugh et al. (2020) noted conf licting results
for the use of self- or other-reports versus behavioral observations, with the former supported for some constructs (com-
munication skills) and no differences observed in others (teamwork). These results suggest that although much is known
about the malleability of noncognitive constructs, some critical research avenues have yet to be explored sufficiently.

Alternative Outcome Measurement

Conversely, NCI evaluators may be interested in outcomes beyond direct changes in the noncognitive construct. It is
possible that direct changes in the construct do not guarantee changes in other related outcomes. In turn, the NCI eval-
uation must be designed in a manner that will accommodate these outcomes. Although not always described as such,
many of the outcomes used in noncognitive construct change research align with those described by Kirkpatrick (e.g.,
1996). Kirkpatrick’s model is widely used in organizational settings and describes four levels of program evaluation
metrics—reaction, learning, behavior, and results—that progress from short-term to long-term.

The first level—reaction—assess trainees’ level of satisfaction with the intervention. In NCI research, this outcome
is operationalized in a similar fashion across workplace and higher education settings and is sometimes referred to as
affective outcomes (see Martin-Raugh et al., 2020). Aside from participants’ evaluations of the intervention, these out-
comesmay capture participants’ attitudes related to the noncognitive construct of interest (cross-cultural skills, leadership,
teamwork, motivation). Positive reactions are typically desired, but critical responses may also be informative. Reactions
outcomes are commonly used in NCI evaluations due to their ease of assessment. However, in evaluating an interven-
tion’s efficacy, participant reactions are among the most criticized outcome measures given their limited associations
with other, more valuable outcomes (Martin-Raugh et al., 2020). Alternatively, reactions outcomes may be more infor-
mative if separated into affective and utility subcategories, with the former describing participants’ enjoyment of the
interventionwhereas the latter captures perceptions of usefulness and transferability to theworkplace (Alliger et al., 1997).
Ultimately, reactions to training may be most instructive in modifying interventions to increase participant enjoyment
and perceived relevance. Participant feedback may also be critical in identifying and addressing potential usability and
accessibility issues. In turn, these alterations may be beneficial in encouraging new employees or students to participate
and in improving intervention efficacy. Practically speaking, an intervention cannot be evaluated if it is too unappealing
to recruit participants.

Thesecond outcome—learning—refers to pre–post changes in relevant constructs associatedwith training. The afore-
mentioned direct changes in noncognitive construct scores represent a clear parallel between NCI outcomes and Kirk-
patrick’s (1996) learning outcome. For some noncognitive constructs (personality, cross-cultural skills, leadership, team-
work, attitudes, emotion, motivation), direct changes in these assessments are occasionally augmented with additional
outcomes such as construct-relevant self-efficacy or knowledge (Martin-Raugh et al., 2020). In the case of knowledge,
these outcomes are sometimes described as cognitive outcomes in the NCI literature. There is some evidence (e.g., atti-
tude change research) that knowledge outcomes are more amenable to change than other outcome types, but further
investigation is warranted.

Kirkpatrick’s (1996) third and fourth outcomes—behavior and results—represent changes in on-the-job behavior
(also referred to as transfer of training) and various objective performance outcomes such as productivity or errors, respec-
tively. Although NCI research typically does not distinguish between these two groups of outcomes in the same way as
traditional workplace intervention researchers, obvious differences between workplace and postsecondary settings exist.
These outcomes also differ fromperformance-based assessments of noncognitive constructs, whichmay involve responses
to hypothetical or simulated situations. In theworkplace,NCI behavior and results outcome examples include ratings from
clients/customers or patients or from objective data such as productivity. Financial outcomes permit organizations to cal-
culate the return on investment from NCI efforts (e.g., Cascio & Boudreau, 2008). Some outcomes and their associated

ETS Research Report No. RR-22-04. © 2022 Educational Testing Service 5
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interventions are of varying importance across industries. Communication skills, unsurprisingly, are often emphasized
in industries or occupations such as healthcare, sales, customer service, or other positions that involve critical teamwork
contexts such as aviation crews (see Martin-Raugh et al., 2020). Alternatively, postsecondary outcomes include academic
performance such as course grades and degree attainment. Retention and graduation provide an example of short-term
versus long-term impact: The former is typically defined as continued enrollment 1 year after entering college, whereas
the latter is assessed several years later depending on the type of degree, program, or institution (e.g., 2-year vs. 4-year
degrees; see McFarland et al., 2017). When the assessment of behavioral outcomes is not feasible, behavioral intentions
are occasionally measured instead.

Despite differences in the specific performance-based outcomes across workplace and postsecondary settings, it is
possible that these outcomes differ in context only. These similarities suggest common noncognitive antecedents, which
may be targeted through comparable interventions. For instance, NCIs designed to improve interpersonal skills should
cause more frequent and effective social interactions in both workplace and postsecondary settings. Similarly, parallels
may be drawn between CWB and academic misconduct, suggesting that interventions addressing constructs such as
ethics or the Dark Triad may be equally relevant across contexts. Therefore, many of the causal mechanisms underlying
successful interventions may be similar across settings, differing primarily in appropriately contextualized presentations.

In practice, similar to learning outcomes, behavior and results impact may be assessed through various methods,
including self-reports, observer ratings, or objective measures (e.g., sales figures; see Martin-Raugh et al., 2020). Overall,
these outcomes have been applied in research involving a diverse set of noncognitive constructs, including personal-
ity, communication skills, cross-cultural skills, leadership, attitudes, emotion, motivation, and teamwork (Martin-Raugh
et al., 2020). However, although behavior and results outcomesmay be ofmost value to various stakeholders, there are also
some challenges in gathering these data. Collecting these types of outcomesmay be less practical than reactions or learning
outcomes. Furthermore, as outcomes become more distal, they are likely more susceptible to influences beyond the NCI.

It should also be emphasized that despite its popularity in industrial/organizational psychology, the Kirkpatrick (1996)
framework is not without criticisms (e.g., Bates, 2004; Giangreco et al., 2010; Holton III & Naquin, 2004), which have
led some researchers to propose alternative evaluation approaches (e.g., Alliger et al., 1997; Beer, 1990; Brinkerhof f&
Dressler, 2015; Holton III & Naquin, 2004). For example, Brinkerhoff and Dressler (2015) state that the Kirkpatrick
model—among other criticisms—does not sufficiently describe why or how training efforts are (or are not) effective. In
response, the authors propose a model that potentially addresses these concerns, presented in a format similar to a ToC.
Further research in which these alternatives are applied in NCIs would be benef icial.

Quantifying Impact

After selecting appropriate evaluation outcomes, metrics for quantifying noncognitive construct change or intervention
efficacy must be considered. Naturally, these considerations are codependent with the statistical methodology selected for
evaluating change. NCI efficacy research tends to emphasize effect sizes rather than statistical significance (Martin-Raugh
et al., 2020). Effect size calculation is not only necessary for the meta-analytic combination of primary studies, but also
provides established interpretation guidelines (e.g., Cohen, 1988) and avoids many of the problematic issues inherent in
statistical significance testing (e.g., Kline, 2013). As such, although the criterion for appraising a NCI as “successful” is
largely arbitrary, most meta-analytic estimates report moderate effect sizes (e.g., d≈ 0.50–0.79 in a desirable direction;
Martin-Raugh et al., 2020). A small effect size (d≈ 0.20–0.49 in a desirable direction) would appear to be a reasonable
minimum requirement. Of note, these guidelines utilize Cohen’s (1988) largely theoretical interpretation benchmarks;
conversely, alternative data-driven guidelines for effect size interpretation may also be considered (e.g., Bosco et al., 2015;
Gignac& Szodorai, 2016; Paterson et al., 2015). Regardless, describing the precision of these estimates through confidence
intervals is also straightforward.

Intermediate Versus Ultimate Impact

Unlike the graphical depictions of other ToCs, intermediate and ultimate outcomes in the NCI ToC are combined into a
single category. This description largely reflects the notion that most intermediate and ultimate outcomes differ only by
the temporal period in which they are assessed (i.e., quantitatively as opposed to qualitatively). T he specif ic time period
distinguishing short-term versus long-term impact is largely arbitrary, as many definitions have been observed in the lit-
erature (Martin-Raugh et al., 2020). NCI setting may influence this decision: studies tracking noncognitive change over
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several years appear to bemore common in research contexts, whereas postsecondary andworkplace institutions are likely
less willing or able to monitor progress over such long durations in operational applications. Instead, given that organi-
zations often conduct performance evaluations annually, 1 year may represent a practical demarcation point. Regardless,
assessing ultimate impact is particularly important for NCIs as noncognitive construct change can be a slow process and
short-term changes that do not persist could justify retraining efforts. Another practical consideration is that the risk of
NCI participant attrition increases over time, which disproportionately threatens assessment of ultimate impact and must
be factored into initial sample sizes. However, it may also be beneficial to consider participant attrition to be an outcome
measure itself, as it may reflect poor academic or workplace performance (i.e., dropout or termination, respectively) or
deficits in specific noncognitive constructs such as persistence or motivation. Martin-Raugh et al.’s (2020) review noted
that studies examining the long-term effects of NCIs are few and tend to generatemixed results (e.g., teamwork, attitudes),
suggesting further research is needed.

Beyond temporal distinctions, it is possible that the dynamic between intermediate and ultimate impact includes causal
links or other dependencies. For example, short-term direct changes in noncognitive construct may explain longer term
behavioral changes. Alternatively, intermediate and ultimate impact may occur in stages, in that short-term changes are
prerequisites for long-termef fects.Using longitudinal data, statistical techniques such asmediation analysis through struc-
tural equation modeling may be used to evaluate these possibilities (e.g., Cole & Maxwell, 2003).

Unintended Consequences

The impact component of the NCI ToC describes positive outcomes of effective NCIs. Conversely, unintended con-
sequences are undesirable outcomes that may arise from the NCIs or action mechanisms. To clarify, these potential
consequences are observed when theNCIs are executed as outlined. That is, unintended consequences are not the result of
interventions conducted in a manner contraindicated by the NCI ToC recommendations. For instance, it is possible that
moderator effects may cause learners who already score highly on targeted constructs (e.g., conscientiousness) to benefit
more than individuals with low scores—a phenomenon known as the Matthew effect (Merton, 1968). Thus, NCIs may
eventually widen the noncognitive construct gap between higher and lower skilled individuals. However, we would argue
that this widening would likely only occur if moderating variables such as preintervention levels of relevant noncognitive
constructs are not considered during intervention planning and implementation. For example, training for individuals
weaker in target constructs could be delivered in a greater frequency and duration (i.e., dosage). In other words, this out-
come should only occur if the NCI ToC recommendations are not abided, suggesting that this issue does not qualify as
an unintended consequence.

Conversely, one troublesome unintended consequence of NCIs is that they may encourage participants to exaggerate
or fabricate assessment responses or behavior in a manner that would suggest noncognitive improvement that did not in
fact occur. This possibility likely increases if participants are incentivized to demonstrate such improvement. This issue is
similar to those discussed in various summative assessment contexts such as college admissions, workplace selection, or
professional accreditation (e.g., Birkeland et al., 2006). In other words, social desirability, impressionmanagement, coach-
ing, or other influences may threaten the integrity of formative assessment results. Thus, improvements in noncognitive
construct scores may not reflect actual improvements in the construct of interest. In research contexts, the analogous and
equally serious consequence would involve falsification of empirical data supporting the effectiveness of NCIs. These con-
cerns highlight the importance of further research and development into methods for deterring and detecting response
manipulation, as well as assessment approaches that are less susceptible to faking, such as performance-based measures
as opposed to self-report measures.

A second unintended consequence of NCIs is that some participants may use their improved noncognitive profi-
ciencies for destructive purposes. For instance, some individuals may use newfound interpersonal skills to unethically
manipulate customers, clients, or coworkers. A similar concern had been raised in the context of psychopathy interven-
tions in forensic settings, for instance (Rice et al., 1992). Although these concerns have been subsequently discredited
(e.g., D’Silva et al., 2004), less is known about this topic in postsecondary and workplace contexts. Similarly, there is
precedence that interventions may have a counterproductive impact on certain noncognitive constructs; for example,
diversity training programs occasionally reinforce some participants’ stereotypical attitudes toward specific racial groups
(see Bezrukova et al., 2016). These concerns highlight the need to identify participant characteristics—such as the Dark
Triad, low integrity, or poor ethics—that may interact with NCIs in damaging ways. Further research in these areas, as
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well as integrating measures to screen for these characteristics prior to NCI implementation, should aid in mitigating
these consequences.

Discussion

Postsecondary and workplace interventions aimed at improving noncognitive constructs complement those targeting
more traditional areas such as knowledge, technical skills, or cognitive constructs. TheNCI ToC is intended to provide a
research basis for planning and evaluating these interventions. TheNCI ToC may be considered a “living document,” in
that the results from relevant research and f ield studies should provide opportunities to test and possibly revise the ToC.
Thus, several future directions for both research and practice are available.

Future Research: Understudied Constructs

Despite their established conceptual or empirical links to workplace behavior, Martin-Raugh et al. (2020) noted research
gaps involving the malleability of several noncognitive constructs. For example, there appears to be little to no research
involving the effortful malleability of personality constructs such as the Big Five and the Dark Triad. Some research
has examined these constructs’ longitudinal trajectories in the context of naturalistic changes (e.g., Roberts et al., 2006)
or clinical intervention (e.g., Roberts et al., 2017); we have discussed their inappropriateness for informing academic
or workplace interventions. T hese degree to which these constructs may be improved through workplace-relevant
interventions is amenable to empirical investigation. Consequently, research disseminations may be considered another
example of an impact outcome.

Translating the NCI ToC into ToAs

A primary distinction between ToCs and ToAs—or program theories and implementation theories, respectively
(Weiss, 1997) —involves their level of specificity. The NCI ToC’s description of general mechanisms of noncognitive
construct change may be used to inform ToAs for individual intervention programs in academic and workplace settings.
In turn, the focus of ToAs shifts to implementation concerns such as construct measurement, training program delivery
methods, intervention duration and intensity (i.e., “dosage”), and moderators of training efficacy. Intervention setting
represents another central topic: Although these strategies are intended to improve workplace-relevant noncognitive
constructs, the interventions themselves may be conducted in academic or workplace contexts. We briefly discussed
strategies for quantifying change (i.e., statistical methodology), though these may also differ according to the construct
of interest and the specific intervention. Therefore, these may be elaborated within a ToA. ToAs may also be more
appropriate for investigating causal links between intermediate and ultimate impact specific to a particular intervention.
Implementation theories may also describe unintended consequences at a more detailed level, thus informing specific
approaches for minimizing and addressing such concerns. Overall, results from research involving these ToAs may have
a reciprocal effect in informing potential modifications to NCI ToC.

Concluding Comments

As employers and researchers increasingly recognize noncognitive constructs’ value in predicting workplace perfor-
mance, efforts to improve these constructs become more significant. More broadly, these efforts signal a shift from simple
predictive validity research toward intervention efficacy studies. In turn, the practical value of specific workplace-relevant
noncognitive constructs may be situated on a spectrum from selection applications (less malleable) to training and
development settings (more malleable). In either case, a premium is placed on the collection of longitudinal data. Within
noncognitive constructs, this research should allow stakeholders to differentiate between less effective intervention
strategies and more successful programs. Although some unintended NCI outcomes are of obvious concern, they are
largely speculative, and methods for minimizing and detecting these outcomes are provided. Furthermore, the intended
consequences appear to be far more numerous, including the positive development of various noncognitive constructs
and improvement in occupational performance. In turn, NCIs should have a positive impact not only on individuals’
psychological attributes and socioeconomic mobility, but also for the advancement of science and for society as a whole
(Aguinis & Kraiger, 2009).
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