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Abstract
In this report, we consider two potential changes to the admission criteria of the
National Guard Youth ChalleNGe Program (ChalleNGe)—limiting the ages for
admission and introducing a standardized test for admission—both with the aim of
maximizing cadets’ growth at ChalleNGe. Restricting the eligible ages could optimize
the potential for noncognitive growth; a minimum admission score could maximize
cognitive improvement. We synthesize the literature in these areas and ultimately
determine that neither change is recommendable. There are age-related variables
that affect noncognitive development, making it less likely to occur at younger ages
and thus more likely to be significantly improved at ChalleNGe. However, we do not
recommend excluding older, at-risk youth from the program based solely on the
desire to achieve maximum noncognitive growth. In addition, a standardized test
score is insufficiently accurate as a representation of true ability to be used as an
admission criterion.
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Executive Summary
The National Guard Youth Challenge Program (ChalleNGe) is a quasi-military, 22week residential program designed to serve 16- to 18-year-old high school dropouts
as well as students at risk of dropping out (students who have earned fewer credits
than expected are considered at risk of dropping out). Participants are referred to as
cadets. They live in barracks, wear military-style uniforms, and perform activities
typically associated with military training (e.g., marching, drills, and physical
training). Participation, however, is voluntary and cadets have no subsequent
requirement for military service. The ChalleNGe model has both academic and
noncognitive components, such as leadership/followership, responsible citizenship,
service to community, life-coping skills, physical fitness, health and hygiene, job
skills, and academic excellence.
ChalleNGe leadership has recently focused on finding ways to maximize cadets’
growth over the course of the program—in terms of both their cognitive and
noncognitive skills. Its current focus lies in determining whether further restrictions
to admission criteria should be considered to maximize such growth. ChalleNGe
leadership has asked CNA to evaluate, first, whether cadets’ age ranges should be
further restricted (due to an increased likelihood of noncognitive growth at certain
ages) and, second, whether there is an optimal range of incoming test scores for
maximizing cognitive growth (and thus if ChalleNGe should impose a test-score
admission criterion). Our future work will quantitatively evaluate these questions,
using data collected in support of our seven-site cadet survey. In this report, we
review the relevant literature. Our synthesized findings suggest that neither of the
proposed policy changes is recommendable.

Noncognitive growth and age
In considering whether ChalleNGe should further restrict the age range of incoming
cadets (currently 16-18) in order to maximize noncognitive growth, the following
themes in the literature should be taken into account:


No studies find a direct, independent impact of age on noncognitive growth.
That said, noncognitive growth is correlated with a number of age-dependent
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variables, such as school-grade progression (noncognitive development is more
likely in higher grades) and previous experience.


Most noncognitive growth occurs outside the 16-18 age range. In addition, early
investments are important, so the earlier adolescent interventions occur, the
larger the impact they likely will have on noncognitive development.

Based on these findings, increasing the size of the 16-year-old population would
likely maximize the potential for noncognitive growth—those arriving with less-welldeveloped noncognitive skills are those for whom more significant improvement is
feasible—but such a restriction would leave many 17- and 18-year-old at-risk youth
without access to the ChalleNGe program. This would unfairly prevent older youth
from benefiting from the program and likely would limit the programs’ placement
rates since older cadets, in general, are more employable after completing ChalleNGe
because of employers’ age restrictions. We therefore do not recommend altering the
age restrictions or placing greater emphasis on admitting younger cadets solely in an
attempt to maximize the level of noncognitive growth.

Test scores and potential cognitive growth
The literature’s primary findings regarding the strength of test scores as a predictor
of future success (and thus the extent to which they should be relied on as an
admission criterion) include the following:


Test scores are significantly less predictive of success (whether in terms of
schooling, employment, or other outcomes) than other measures that also
incorporate noncognitive skills.



Test scores are riddled with a number of “pollutants”—factors that occlude the
interpretive value of test scores as a measure of inherent cognitive ability.
They include test anxiety, previous classroom and schooling experiences,
student motivation, stereotype threat (in which the fear of conforming to a
preexisting stereotype reduces people’s capacity for focusing on the task at
hand), and the practice of educators “teaching to the test.”

Thus, although initial test scores may give an indication of feasible cognitive
improvement, the information revealed by test scores is too muddled with other
information to make them reliable indicators of cadets’ true abilities. In addition, an
initial test-score admission criterion would remove all those scoring below the
cutoff—perhaps those most in need of the program’s support. We therefore do not
recommend that ChalleNGe restrict the eligible population based on test scores.
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Introduction
The National Guard Youth ChalleNGe Program (ChalleNGe) is a program designed to
provide a second chance to 16- to 18-year-old high school dropouts and support for
those at risk of dropping out. The program consists of a 5-month residential phase
and a 12-month nonresidential mentoring follow-up. ChalleNGe has a quasi-military
structure: participants (known as cadets) live in barracks, wear military-style
uniforms, and perform activities typically associated with military training (e.g.,
marching, drills, and physical training). However, cadets participate voluntarily and
have no subsequent requirement for military service. ChalleNGe’s primary objective
is to help “young people improve their self-esteem, self-confidence, life skills,
education levels, and employment potential” [1].
The individual ChalleNGe academies (there are 35 locations across the country) are
given discretion in how they structure their programs and which academic options
they offer. At some academies, cadets can earn a high school diploma, some
programs provide credit recovery so that cadets can earn high school credits and
return to high school, and sometimes the focus is on cadets passing the General
Educational Development (GED) test or High School Equivalency Test (HiSET). A
number of programs offer some combination of these three options, and still others
are equivalent to high schools and award state-certified high school diplomas.
In addition to providing an academic program, ChalleNGe seeks to instill life skills in
the cadets. Toward that end, the core values of ChalleNGe are honor, courage, and
commitment. The program also has eight core components: leadership/followership,
responsible citizenship, service to community, life-coping skills, physical fitness,
health and hygiene, job skills, and academic excellence [2]. All of these core values
and components help cadets focus on the changes needed to become productive
citizens on completion of the ChalleNGe program.
Our previous evaluations of ChalleNGe’s success have largely focused on the cadets’
growth in both cognitive and noncognitive skills over the course of their time in the
program ([3], [4]). There has been increased interest in recent years on noncognitive
growth because of the importance of certain attributes for success in the labor
market: self-discipline, timeliness, determination, respectful citizenship, and selfconfidence. Increased employability is a primary ChalleNGe objective, so evaluating
whether cadets experience improvements in these characteristics has been a
reasonable way to determine whether their experiences at ChalleNGe actually
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improve their employability. Thus, the ChalleNGe leadership seeks to determine ways
to maximize cadets’ noncognitive growth, and its current focus lies in whether there
is an optimal age (or age range) for such growth to occur. That is, if the program is
primarily interested in maximizing noncognitive growth, is there a particular age
range when cadets are most likely to achieve this? And should the program therefore
further limit the acceptable ages of ChalleNGe cadets?
The primary means of measuring cognitive improvement has been improvements in
cadets’ scores on the Test of Adult Basic Education (TABE). In an effort to maximize
cognitive growth, ChalleNGe leadership recently asked whether there is a specific
range of incoming TABE scores in which the potential for score growth is greatest. If
such a score range can be identified, they might consider implementing a test-score
cutoff for acceptance into the program; this could apply to all cadets or to some
fraction of the incoming class. Although these questions lend themselves to data
analysis—and we will evaluate both the impact of age on noncognitive growth and
the impact of initial TABE scores on TABE growth in our cadet survey analysis—they
can also be informed by the existing literature. In this report, we review the literature
and make corresponding recommendations in the following areas:


Is there a relationship between age and noncognitive skill development? Is
there a particular age or age range at which noncognitive growth is most likely
to occur or is more receptive to influence? Based on these findings, should
ChalleNGe consider further restricting cadets’ acceptable age range?



Is there a particular range of pre-TABE scores for which the likelihood of
achieving maximum TABE growth is highest? What has the literature found to
be the strongest predictors of test scores and test score improvement? Why
might test scores be “polluted” and thus not be as strong a measure of ability
or achievement as they are often assumed to be? Based on these findings,
should ChalleNGe implement a minimum required test score?

We did not limit our literature search to any particular academic areas, but the bulk
of the literature we discuss comes from the fields of economics, education, and
psychology since these are the fields that have most closely addressed our questions.
The remainder of the paper is organized as follows. In the next section, we review the
literature on noncognitive skill growth. This includes a discussion of the general
importance of noncognitive skills and the determinants of noncognitive skill
development. We offer recommendations based on what we found in the literature.
Then we review the literature’s findings on maximizing test score gains. We also
review what previous studies have found regarding the strength of test scores in
predicting success, other factors captured by test scores (including teachers’
effectiveness, socioeconomic status, and stereotype threat), and the possible effects
of “teaching to the test” if test score improvements are overemphasized. Once again,
we offer recommendations based on the literature. In the final section, we conclude.
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Noncognitive Skill Growth and Age:
Is There a Relationship?
In this section, we review a number of studies that evaluate the determinants of
noncognitive skill development. Although noncognitive growth can occur throughout
one’s life and starts at very early ages, we focus on adolescent and early-adult
noncognitive development since these are the relevant age ranges for ChalleNGe. We
begin by defining terms that will be relevant to our discussion of noncognitive skills.
To motivate our discussion, we then summarize findings that noncognitive skills are
important for educational and labor market success. That is followed by a review of
the literature’s findings regarding important determinants of noncognitive growth,
including both those studies finding that non-age-related factors are most important
and those indicating that age is, in fact, important. Synthesizing these findings, we
are then able to make recommendations for ChalleNGe regarding whether—based on
the literature—the program should consider further restricting the age range of
incoming cadets.

Noncognitive skills: Relevant terminology1
The term noncognitive skills can be thought of as referring to all skills that are not
academic in nature. Thus, the ability to solve long-division problems is a cognitive
skill, whereas conscientiousness, perseverance, leadership, and positive attitude are
noncognitive skills. Because of their all-encompassing nature, it is difficult to
measure noncognitive skills with precision. During the middle of the last century,
psychologists focused on developing so-called social learning theories—theories that
account for how humans behave in complex social situations. In particular, the
concepts of locus of control, self-efficacy, and self-concept were developed to explain
why different people, faced with the same incentives, make different decisions.

1

Large portions of this section are taken directly from Wenger and McHugh 2008 [5].
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Locus of control
Locus of control describes the extent to which a person believes that rewards are
contingent on or closely related to his or her behavior. Those who believe in a strong
connection between their behavior and eventual outcomes have an internal locus of
control; those who believe the connection is weak have an external locus of control.
Those with an external locus of control may believe that outcomes are controlled by
luck or fate, or by other powerful persons; in either case, the important distinction is
the extent to which one’s own behaviors are thought to affect outcomes. Essentially,
the scale typically used to measure this evaluates the extent to which respondents
believe that they can control their lives.

Self-efficacy and self-concept
Individuals’ beliefs about their ability to perform well at a particular task make up
their self-efficacy. Because of its task specificity, it is often referred to by subjectspecific terms, such as math efficacy or science efficacy. Whereas self-esteem focuses
on judgements of self-worth, self-efficacy focuses on judgements of personal
capabilities [6]. Specifically, Bandura (1986) defines perceived self-efficacy as
“people’s judgements of their capabilities to organize and execute courses of action
required to attain designated types of performances. It is concerned not with the
skills one has but with judgements of what one can do with whatever skills one
possesses” ([7], p. 391). That is, self-efficacy defines a person’s beliefs about whether
he or she can complete the task at hand, given his or her skills.
While self-efficacy beliefs focus on specific tasks or situations, self-concept is a more
general measure. Specifically, “Self-concept…contains many perceptions about the
self, including self-efficacy…[and] is developed as a result of external and internal
comparisons, using other people or aspects of the self as frames of reference” ([6], p.
186). Conversely, self-efficacy focuses only on whether I can complete a certain task,
regardless of how that compares with my beliefs about my peers’ abilities [6].

Noncognitive skill development matters
In recent decades, there has been increased attention—among scholars and
employers alike—on the importance of noncognitive skills in personal development
and people’s ability to ultimately succeed in the labor market. A sizable set of
research has shown that, in addition to cognitive skills and typical metrics of ability
and achievement, prospective employers should also be paying attention to
candidates’ noncognitive skills (and they are).
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In a recent discussion of the emergence of the computer and advanced technologies,
Deming notes that employment in “routine occupations” has been falling since the
1980s [8]. In addition, the jobs that are higher skilled and harder to automate—jobs
in which employees are more likely to find themselves as the automatable jobs
disappear from the job market—are increasingly requiring more social skills [8].
Figure 1 illustrates these changes in the distribution of worker tasks. In this figure,
each task type has a mean of 50 percentiles in 1980, by construction. Thus, changes
since 1980 should be interpreted as “changes in the employment-weighted mean of
each task relative to its importance in 1980” ([8], p. 9). The prevalence of tasks
requiring social skills grew by 24 percent from 1980 through 2012, whereas so-called
non-routine analytical tasks grew by only 11 percent over the same period [8].

Figure 1.

Worker tasks in the U.S. economya

Source: [8].
a.

Based on 1980-2000 Censuses and 2005-2013 American Community Surveys.

It is not surprising that a number of studies have shown that noncognitive skills are
important both for development and for a variety of success metrics. Levin, for
example, finds that the relationship between test scores and later earnings is small,
whereas there is a larger link between educational attainment and economic
outcomes [9]. He suggests that this is due to the noncognitive aspects of education,
which cannot be captured by standardized test scores. Specifically, he notes that
education has effects on “the development of interpersonal and intrapersonal skill
and capabilities that affect the quality and productivity of the labour force” ([9], p.
269). In order to simultaneously meet the economic, political, and social demands of
the workforce, more is required of employees than the cognitive proficiencies
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demonstrated by test scores. Both interpersonal (e.g., the ability to relate to others)
and intrapersonal (e.g. good judgement, self-sufficiency) skills are required to be
effective in the workforce [9]. It therefore comes as no surprise that employers
indicate on surveys that the most important employee attributes are self-discipline,
punctuality, attendance, goal setting, taking responsibility, and listening skill;
academic abilities place much lower on the list than all of these attributes [9].
Similarly, in the classroom setting, students with higher self-efficacy have been
found to be more productive learners. Research shows that those who have
confidence in their work monitor their time more effectively, are more efficient
problem solvers, are more persistent, work harder, and evaluate their progress more
frequently than their equally able peers [10].
Among the most well-known research establishing the importance of noncognitive
skills is that by James Heckman and coauthors in which they evaluate the economic
outcomes of GED holders. On average, GED recipients have higher hourly wages than
dropouts (and lower wages than graduates), as we would expect [11-12]. After
controlling for measured differences in ability (via Armed Forces Qualification Test
(AFQT) scores), Heckman and Rubinstein find that GED recipients earn less per year,
have lower hourly wages, and complete fewer years of school than other high school
dropouts [11]. If GED recipients’ struggles in the labor market were due solely to
lower cognitive abilities (perhaps partially due to fewer years of schooling), we would
expect them to perform on par with (if not better than) other high school dropouts
once AFQT scores were taken into account. The fact that their labor market outcomes
are worse after controlling for differences in ability suggests that there are other
unmeasurable factors that account for this difference; the authors surmise that the
primary factor is less-developed noncognitive skills [11-12]. Specifically, GED
recipients have more behavioral and personality problems than any other group;
once these differences are controlled for, the wage differences are insignificant [12].
The fact that their behavioral differences are driving their wage differences suggests
that noncognitive skills play an important role in determining labor market
employability and advancement.
Noncognitive skills have been found to be important outside the labor market as
well. Heckman and Kautz (2004), for example, find that character skills are a better
predictor of educational attainment, labor market success, health, and criminality
than are IQ scores [13]. Similarly, in an experimental study of the Perry Preschool
Program, improved “personality skills” were found to significantly improve adult
outcomes. Those in the treatment group, for example, had a lower likelihood of
criminal activity and were less likely to suffer from long-term unemployment [14].
Those in the treatment group had 2.5-hour-long sessions, five days a week, in which
“active participatory learning” was stressed. Children were taught (a) how to plan,
execute, and evaluate tasks, (b) how to cooperate with others, and (c) the basics of
interpersonal conflict resolution [14]. Results included an increase in academic
motivation, greater cognition, and a reduction in aggressive, antisocial, and rule-
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breaking behaviors (termed “externalizing behaviors”) [14]. Long-term improvements
in IQ, however, were not found [14]. Most important, noncognitive factors—including
curiosity, self-control, persistence and conscientiousness—were found to be
responsible for nearly two-thirds of the benefits children realized (specifically, these
benefits included being more likely to graduate from high school, more likely to be
employed at age 27, more likely to earn more than $25,000 per year by age 40, less
likely to be arrested, and less likely to be on welfare than their peers) [15].
In another experiment, children were categorized into two groups based on their own
perceptions of their math abilities [7]. Those who perceived themselves to be better
at math (had higher math self-efficacy) performed better on average—that is, they
reworked more problems, had more positive attitudes, and ultimately solved more
problems [7]. These findings are likely tied to the fact that those with high selfefficacy have been found to be the most able to persist in the face of challenges.
Finally, in a study of 140 eighth graders using questionnaires administered to
students and their parents as well as standardized test scores, school attendance,
hours spent doing homework, and selection into a competitive high school program,
Duckworth and Seligman (2005) found that self-discipline is more important than IQ
in predicting various measures of academic performance [16]. Specifically, highly
self-disciplined students were found to outperform their peers on every academic
performance variable [16].
The development of social and other noncognitive skills is a primary aspect of
children’s and adolescents’ growth. As such, it features prominently in the growth
experienced in school-aged children. That is,
School is not only a place where children accumulate facts and learn
academic skills, but it is also a place in which their basic motivation
toward competence and achievement is established, their affiliative
tendencies and relational patterns take root, their view of themselves
as persons of worth and value develops, and their sense of the world
as a safe or dangerous place is formulated. ([6], p. xix)
School is also the first place where students experience and grapple with others’
perceptions of their abilities and overall persona. Teachers and peers therefore
provide important inputs into students’ development of their sense of self. As
developed in 1902 by Charles Cooley, the concept of the “looking-glass self” is just
this—that self-beliefs are primarily informed by observing how one is perceived by
others [6]. As a result, parents, siblings, other family members, teachers, and peers
all play a significant role in the definition of the “self.” These self-perceptions of
ability, of course, also inform confidence, which “become[s] instrumental to the goals
[people] pursue and to the control they are able to exercise over their environments”
([17], p. 13). Thus, the noncognitive skills of self-concept and self-efficacy (where
self-efficacy relates to a specific task, and self-concept is a more global measure [6])
become important in determining the risks people are willing to take, the challenges
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they are willing to confront, and the resulting opportunities to which they make
themselves available. As a result, self-fulfilling prophecies often emerge. Since “the
self-efficacy beliefs students hold when they approach new tasks serve as a filter
through which new information is processed” ([10], p. 754), they may be less likely to
approach challenges in which they have low self-efficacy and as a result never gain
the experience that would serve to increase their self-efficacy. Therefore, “those who
enter adulthood…plagued by nagging doubts about their capabilities find many
aspects of their adult lives aversive, full of hardships, and depressing” ([18], p. 184).
Similarly, low senses of self-efficacy can cause youth to forgo pursuing career tracks
that they view to be unattainable because they doubt their ability to succeed [18].
Having established the importance of noncognitive skill development for both
academic and labor market outcomes, we now turn to a discussion of the factors that
determine noncognitive skills, and whether age is among them.

Noncognitive skill determinants:
Is age among them?
There is certainly no shortage of studies evaluating the determinants of noncognitive
skill formation and growth. Nor is there a consensus among them—largely because
most studies focus on a specific age range, a specific noncognitive skill, and/or a
specific contributing factor. As a result, many of the literature’s findings are simply
not comparable. A number of studies find that age is not among the primary
determinants of noncognitive skill growth; another set suggests either that age itself
is a primary factor or that the primary factor is something directly influenced by age
(such as experience). In this subsection, we review both “classes” of literature. We
begin by presenting those studies finding that non-age-related factors are most
important and then turn to a discussion of those studies finding that age itself does,
in fact, matter.

Non-age-related determinants of noncognitive skills
We divided this class of literature into four general categories:
1.

Those finding that family background and socioeconomic status are
important in determining noncognitive skill development

2.

Those finding that individual experiences are most important

3.

Those finding that the situation in which one finds oneself is key

4.

Those finding that other factors are of primary importance
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We now discuss each of these groups in turn.

Family background and socioeconomic status (SES) matter
A number of studies have pointed to the importance of SES and other family
background characteristics (e.g., parental education, parental ability) in noncognitive
skill development. Heckman, for example, finds that family environments (e.g.,
family income level, single parent or not, whether environment is supportive of
children’s academic growth) are important predictors of both cognitive and
noncognitive abilities and that these environments also are important in predicting
later-in-life outcomes, such as criminal activity and health [19]. He explains that
“gaps in ability emerge early and persist”; most of the ability gaps present at age 18
existed at age 5 ([19], p. 298). And, most important, he provides a socioeconomically
linked explanation for these early differences: “Middle class children receive massive
doses of early enriched environments. Children from disadvantaged environments do
not” ([19], p. 313). Thus, most of the ability gaps observed among young children can
be tied to differences in the children’s family’s SES and their resulting “advantage”
(or lack thereof) [19].
Cameron and Heckman (1998) find that family background and other age-nonvariant
variables (e.g., parent’s highest grade achieved and permanent family income)
maintain their effects over time [20]. Specifically, a significant portion of the familyincome/schooling relationship is due to permanent family/environmental factors,
not to short-term liquidity constraints or other short-term factors [20]. This suggests
that we are unlikely to find a key “age range” in which noncognitive skill
development is most likely to occur because SES and other family background
characteristics are not likely to drastically change at any particular ages. In a
separate effort, Cunha and Heckman (2010) develop a theoretical model of skill
development (both cognitive and noncognitive) based on findings from other studies
[21]. In their two-staged model, investments into children’s “skills” are made in
period 1, period 2, or in both periods. Skills produced in period 1 increase the
productivity of period 2 investments (a phenomenon called “dynamic
complementarity”) [21]. Their model showed that lower investments are made in
children in credit-constrained families, not only in period 1, but also in period 2 [21].
As a result, it becomes inefficient to invest in these children in period 2 due to the
lack of period 1 investments (and thus the lack of dynamic complementarity) [21].
Specifically, it would be more efficient to invest in the new generation’s period 1
development. That said, a period 2 “ChalleNGe” investment might still be an effective
way to improve the skills of those adolescents lacking in period 1 investments; it
simply wouldn’t be as efficient as those investments in those same children when
they were younger. In this framework, the credit constraints and level of early
investments ultimately determine people’s adolescent and adult skill sets.
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Other studies also find that SES is important in the generation of noncognitive skills.
Garcia (2014), for example, finds a relative disadvantage among children in the
lowest SES quintile in all major noncognitive domains analyzed [22]. This is
illustrated in Figure 2. Although there is some variation across domains in the
relative ranking of the first through fourth quintiles (highest to second to lowest), on
average the quintiles are ranked in increasing order. For example, the second quintile
has better self-control than the bottom quintile, the middle quintile outperforms the
second, the fourth outperforms the middle, and the top outperforms the fourth. This
suggests that SES is an important driver of noncognitive skill development.

Figure 2.

Noncognitive skills gaps by SES quintile, as compared with the bottom
quintile

Source: [22].

Similarly, Heckman’s work on GED recipients illustrates that members of this group
tend to come from disadvantaged backgrounds [12]. Since—as we discussed earlier—
GED recipients also tend to be weaker in noncognitive skills than their high-schoolgraduate counterparts, this suggests that their disadvantaged backgrounds may have
been at least partially responsible for their slowed development of noncognitive
skills (as demonstrated by their failure to complete high school). Likewise, in a study
evaluating the intergenerational transmission of both cognitive and noncognitive
skills, Anger (2011) finds that, regardless of age, children with more educated
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parents have a more internal locus of control [23]. And parental education, of course,
is directly linked to SES. In addition to their education levels, parents’ perceptions—
specifically, their perceptions of their abilities to help their children succeed
academically (and thus ultimately in the workforce)—have also been shown to
directly affect their children’s noncognitive development [18]. Parents are more likely
to believe that they can help their children succeed if they are more educated, and
thus come from a higher SES background.

Experiences matter
In addition to family background, and specifically SES, noncognitive development is
also influenced by personal experiences. Bandura (1977) posited that four major
sources of information inform self-efficacy: performance accomplishments, vicarious
experience, verbal persuasion, and physiological states [18]. Figure 3 presents
Bandura’s theorized inputs to each of the four information sources. Of the four
sources, he finds that performance accomplishments are those that have the largest
effects on efficacy beliefs [18].

Figure 3.

Efficacy expectations

Source: [18].

Others have validated this finding. Coleman and DeLeire (2003), for example, find
that stressful life events (experienced personally, not vicariously) contribute to a
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more external locus of control and are more important than age [24]. Pajares (2005)
also notes that mastery experience (another term for performance accomplishments)
is the most influential source, especially when compared with vicarious experience,
verbal persuasion, or emotional arousal [25]. He notes that experiencing success is
important for building self-efficacy, whereas experiencing failure can result in a
paralyzing sense of anxiety or dread due to a fear of additional failure [25]. In
addition to experiencing previous success (or failure), a person’s perceptions about
the reasons for that success (or failure) also are important [26]. Specifically, “success
enhances self-perceptions of competence only if the child accepts responsibility for
that success” ([26], p. 130). Thus, locus of control is instrumental in determining how
past experiences influence future actions or performance. If a child believes that the
experience was contingent on his or her own behavior, this will make his or her locus
of control more internal. If, however, the perception is that the success or experience
was driven by external factors, the locus of control will likely become more external.
These perceptions need not be directly correlated with age.

Situations matter
In addition to previous experiences, many studies note that the situation in which
one finds oneself at any given time will likely affect one’s noncognitive skills. As
explained by Rotter (1975), a person’s expectations in a particular situation are
determined both by previous experience in that exact situation and by more
generalized experiences in situations that he or she might perceive to be similar [27].
Similarly, Cairns et al. (1990) evaluated the stability of locus of control and other
aspects of self-concept in an effort to determine whether any of these noncognitive
characteristics are situational in nature [28]. They do find evidence of situational
variation. Specifically, over an 18-month period, they compare the stability of
noncognitive measures for three populations: those who were in school full-time
after age 16 and attended the same school, those who changed schools but still
attended full time, and those who left school for full-time employment [28]. The
authors find greater stability in self-concept over time for the two groups who
remained in school, and those who stayed at the same school exhibited the most
internal locus of control [28]. They also found that the overall changes due to age
were small, perhaps suggesting that the “period of late adolescence is one of relative
stability” ([28], p. 943). Thus, stability of situation seemed more important than age
in determining noncognitive skill development.
We end this subsection with an example of how situation has been found to influence
noncognitive skills and perceptions. Hendricks and Montgomery (1984) conducted a
study of 48 unmarried adolescent fathers, together with 50 adolescents who did not
father out of wedlock; the subjects were asked about their locus of control [29].
Those who had fathered out of wedlock in adolescence were more likely to feel that
there was little they could do to change their lives; they felt that their probability of
success was mostly a matter of luck [29]. Thus, they were more likely to have an
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external locus of control than their peers. Unwed adolescent fatherhood, therefore, is
one example of a situation that can affect an individual’s sense of control.2 The
precise age at which fatherhood occurred did not appear to be important.

Other things that affect noncognitive skills
A number of other studies find effects of non-age-variant characteristics on
noncognitive skill development. Among these findings are the following:


Noncognitive skills are malleable and affected by a number of factors, but
notably not by age [30].



Motivation (which may not vary with age) is an important determinant of
achievement [31].



Teaching approaches are important in developing noncognitive skills [32].



Praise can have an impact on students’ beliefs and motivations [6].



Parental perceptions of their children’s abilities affect how children perceive
their own abilities [33].

Age as a possible determinant of noncognitive skills
Having reviewed those studies finding that the primary determinants of noncognitive
skill development are not age related, we now turn to a discussion of those that find
that age is, in fact, important. Some of these studies point to age as having only an
indirect role (e.g., age matters because acquired experience matters, or age matters
because grade level matters). In this subsection, we begin with a discussion of the
importance of age as a correlate with other, more important determinants (such as
situation or experience, as we discussed in the previous subsection); we then review
those studies finding that earlier interventions are important and that age
independently matters for developmental processes.

Development throughout the school grades
Children’s and adolescents’ development processes (both cognitive and noncognitive)
have been found to correlate significantly with their progression through the school

It may not be that the “situation” of adolescent, unwed fatherhood caused a more external
locus of control to develop. It may, instead, be that the external locus of control was
preexisting and caused the behaviors that led to the fatherhood situation. That is, these are
correlations and do not necessarily imply causation.

2
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grades. The middle school transition has been found to be particularly important and
can detrimentally affect students’ levels of noncognitive skills. The transition from
the elementary to the middle school climate is one that reduces the closeness that
students feel to their teachers (since they now have a different teacher for every
subject) and students are graded in terms of how they perform relative to their peers
(for many, this is the first time they experience being graded on a curve) [18, 34]. It is
also the first time that students experience being assigned to a class or academic
track based on their ability [34]. This is likely to increase not only students’
competitive nature, but also the extent to which they look to others’ abilities in
making self-assessments.
In addition, in the early school grades, because students of all ability levels are in one
classroom, the tasks that teachers assign are those they expect all students to be able
to master [35]. This can result in an overestimated sense of self-efficacy among
students [35]. On transitioning to middle school, they may lose the initiative that
previously emerged from their anticipated ability to complete all tasks; they may also
lose some “control” over their academic progress since the tasks are more difficult
and students may not always succeed in completing them simply by working on
them for longer [35]. The decreased sense of control over their academic progress
that students experience as they leave the elementary school classroom, combined
with the heightened anxiety over their performance and ability levels, may ultimately
result in decreased academic motivation, especially for those students who do not
perform as well as their peers [34]. In addition, the transition from elementary to
junior high is accompanied by a change in educational approach: elementary school
subjects are taught based on a “building blocks” approach, and students may be
more confident in their ability to excel in a new subject or task since it very clearly
builds on knowledge they have already mastered [34]. In junior high, however, for the
first time, students are faced with “tracking,” wherein students are grouped by
ability. Thus, students may begin to doubt their perceived competence at new tasks,
regardless of how well they have performed historically. This is yet another way in
which students’ sense of control over their academic outcomes and, hence,
motivation may be affected by the school transition; as a result, they may experience
a shift in their locus of control from more internal to more external.
After making the transition to high school, students begin to experience a heightened
sense of control due to the increased social and personal freedoms that come with
their age; thus, students then experience an increasingly internal locus of control
[36]. In a longitudinal study of 174 high school students, Chubb and Fertman (1997)
find that, in each year between 9th and 12th grades, adolescents’ locus of control
becomes more internal [36]. By the time students reach 12th grade and ultimately
graduate, they are feeling their most empowered. These relationships between school
grade and noncognitive growth suggest that there is also a role for age in
determining noncognitive growth (and perhaps when it is most likely to occur) since
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school grade and age are highly correlated. Thus, once again, age is important
because situation (defined here by school grade) matters.

Development as a function of experience
The literature also reveals that previously accumulated experience is an important
determinant of noncognitive skill development. If we assume that, on average, the
likelihood of having certain experiences increases with age, this is yet another
indirect argument for the role of age. “Mastery experience”—a synonym for the
“performance accomplishment” source of self-efficacy shown in Figure 3—has been
found to be the most important source [17]. Students who have personally
experienced academic and task achievement will likely have more confidence in their
work. In addition, they will monitor their time more effectively, will be more efficient
problem solvers, will be more persistent than their equally able peers, will work
harder, and will evaluate their progress more frequently [10]. The likelihood of
having sufficient mastery experience, one could argue, increases with exposure to
varied environments and challenges, thus increasing with age.
Previous experiences are especially important when students face unfamiliar tasks. In
such cases, they are forced to draw on experiences that they view as similar [37]. As
they age and acquire a greater variety of experiences, the likelihood increases that
they will be able to think back on a situation in their history from which they can
gain insights and confidence regarding how best to approach the unfamiliar tasks at
hand. The greater students’ previous experience in tackling either new tasks or in
ultimately succeeding in a wide variety of situations, the greater their ability to
anticipate a positive outcome in a new situation will be. This ability to project a
positive expectation based on past experience is important because it provides
students with an additional source of motivation [35].

Early investments are important
A number of studies have also pointed to the importance of early investments in
children’s development—both cognitive and noncognitive. This is yet another way in
which age has been found to be important for the effectiveness of noncognitive
investments or interventions: the earlier they happen, the more effective they are
likely to be. Numerous studies point to the dynamic complementarity of skill
formation, in which later investments are most effective when able to build on earlier
investments. Heckman (2000), for example, stresses the importance of early
cognitive-skill investments since “more able people acquire more skills [and] more
skilled people [then] become more able” ([38] , p. 6). These differences in investment
returns by age are also found when considering the noncognitive aspects of
development [39]; Figure 4 illustrates the decreasing returns (and changes in the
typical types of intervention) as children age.
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Similarly, Cunha et al. (2006) view childhood as a multistage process, in which early
investments serve as an input into the productivity of later investments [40]. They
therefore suggest that, if early investments are going to have a sufficient return, they
must be followed by later investments [40]. Smith (1999) evaluates social capital
formation in adolescents and whether it affects their civic participation in young
adulthood [41]. She also finds evidence of dynamic complementarity in that parental
involvement is necessary to help build students’ 8th grade social capital but is less
important in building the stock of 10th grade social capital, as this is grown from the
“base” created in 8th grade [41]. Within this framework, all policy should focus on
maximizing early-childhood investments, under the assumption that later
investments will never reach their full potential without these early investments.
That said, regardless of the age at which investments are made, there is always a
positive return; it is simply smaller at later ages. Thus, although restricting the
ChalleNGe population to 16-year-olds would be the best way to maximize the return
on investment, there would still be positive gains to be made in the 17- and 18-yearold populations.

Figure 4.

Rates of return to human capital investments

Source: [42].

While economically efficient, the authors’ suggested approach might ultimately result
in neglecting adolescents and young adults who did not receive what the authors
would consider the “necessary” early investments. Not only is this likely not a
realistic policy approach, it also would not work in the ChalleNGe framework. It
would suggest that ChalleNGe should focus solely on the 16-year-old population (the
youngest population they can influence), so that the investments ChalleNGe makes in
these cadets will have the greatest maximum potential and can be amplified by later
investments. This is unrealistic for a number of reasons. First, the 17- and 18-year-
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olds are an important element of the ChalleNGe cohorts; with greater experience,
they can serve as leaders and mentors for their 16-year-old peers. Second, older
cadets are more likely to have earned enough high school credits before their
admission to ChalleNGe to make credit recovery or the earning of a high school
diploma while at ChalleNGe realistic goals; thus, if limited to 16-year-olds, ChalleNGe
would become a largely GED-granting program. Finally, limiting admissions to 16year-olds also would mean that ChalleNGe would be ignoring a large portion of the
at-risk population solely on the basis of their age, a decision the ChalleNGe
leadership is likely unwilling to make. The important takeaway for ChalleNGe is that
investments are most productive the earlier they are made; the program should
consider all of the implications of excluding 16-year-olds because it might have the
longest term impacts on this population.

Age as an independent determinant of noncognitive development
Having reviewed those studies concluding that age plays an indirect role in
noncognitive growth, we now turn to a discussion of studies finding that age has a
more direct role. It is worth noting that most studies on noncognitive growth simply
do not focus on age and, among those that do, even fewer include age ranges that are
relevant to ChalleNGe (e.g., a study of sense of control among 18- to 50-year olds and
those age 51 and older [43]). We focus in this subsection on those studies that
concern populations relevant to ChalleNGe: we begin by reviewing those that include
the ChalleNGe age range among their ages of focus. We follow this by a discussion of
studies focused on adolescents.
A few studies have attempted to establish an understanding of how noncognitive
skills evolve over the life cycle. Roberts et al. (2006), for example, use the Big Five
taxonomy (extraversion, agreeableness, conscientiousness, emotional stability, and
openness to experience) to synthesize and compare results from a number of other
studies [44]. They find that many of the personality changes that are related to age
result from the timing of biological changes as well as changes in “normative life
tasks and roles, such as leaving home, establishing a family, and starting a career”—
all changes that occur for most in young adulthood but may happen earlier for the
at-risk ChalleNGe population ([44], p. 2). The personality traits for which they find
significant increases in adolescence are social dominance and emotional stability
[44]. For these and the other measured traits, as shown in Figure 5, they find that the
most drastic changes occur during young adulthood (20 to 40 years of age), not
during adolescence [44]. They also, however, argue that psychological age may be
more important than chronological age, and that the age at which people leave their
parents’ homes and begin to form their careers and/or families is when the most
significant noncognitive growth will be observed [44]. Although many noncognitive
changes have been thought to be tied to age, this suggests that they may, in fact, be
more related to situations and experiences.
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Figure 5.

Cumulative mean-level changes in personality across the life cyclea

Source:[44].
The cumulative d values on the y-axes represent the total lifetime change in standard
deviations.

a.
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The primary reason for the literature’s expectations that most changes would occur
in adolescence is the complexity of that period of life. As explained by Wigfield et al.,
“very few developmental periods are characterized by so many changes at so many
different levels as adolescence” ([45] p. 32); adolescents simultaneously experience
pubertal development, social role redefinitions, cognitive development, school
transitions, emerging sexuality, and changing familial relationships [45].
Not only must adolescents grapple with a large number of such simultaneous
changes, but there is also evidence that their thinking changes. Specifically, they have
been found more able to think abstractly, to consider hypothetical (as well as real)
situations, to more elaborately process information, to consider multiple dimensions
of a problem at once, and to engage in self-reflection [6]. As such, they are likely
developing a sense of self-concept for the first time and arguments could be made
that, the younger in adolescence any interventions occur, the more likely they are to
be effective, prior to other sources establishing a firm influence. Adolescence is also
important because the maturation of the prefrontal cortex develops during
adolescence—later than all other parts of the brain [46]. The prefrontal cortex is the
area of the brain that controls executive functioning—the mental processes that
enable us to plan, focus attention, remember instructions, and juggle multiple tasks
successfully. It also is linked to social cognition, or a person’s ability to see the
perspectives of others [46]. This is especially important for adolescents’ noncognitive
development, as they develop for the first time a sense of how they are viewed by
others (and similarly how they compare with others).
In addition, Schunk and Pajares (2002) find that the 12- to 16-year-old age range is a
key period of influence, and also a period when parental involvement tends to
decline [35]. Thus, this is an ideal time for external sources to influence noncognitive
development, suggesting that ChalleNGe should keep its hold in the 16-year-old
market. And although earlier studies we discussed have found that it is essential that
cognitive investments be made early in children’s lives, since later cognitive
investments do not serve as good substitutes for early investments, this is not
necessarily true when considering noncognitive skills [47]. Cunha et al. (2010) find
that the complementarity between noncognitive skills and prior investments become
weaker as children age, making it easier at later ages to “remediate early
disadvantage using investments in noncognitive skills” ([47], p. 921). Thus,
noncognitive deficits can be overcome at later ages than cognitive skill deficits,
making age somewhat less important in determining an optimal time for
noncognitive growth intervention than it is for cognitive growth.

Recommendations for ChalleNGe
Here, we extrapolate recommendations for ChalleNGe—and, specifically, whether
ChalleNGe should consider further restricting the qualifying age range—from the
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literature we have reviewed. Among the most important findings for ChalleNGe to
consider is the overall greater malleability of noncognitive than cognitive skills (and
thus the less important it is that noncognitive growth be achieved by a certain age
since noncognitive skills can be effectively influenced at later ages, unlike cognitive
skills). In addition, those age ranges in which most noncognitive growth is found to
occur are outside the 16- to 18-year-old range of the ChalleNGe cadets. Thus, further
limiting cadets’ ages will likely not have a significant impact on noncognitive skill
growth.
Much of the literature highlights the fact that noncognitive skills are more malleable
throughout life than are cognitive skills. Specifically, although “pure IQ is stubbornly
resistant to improvement after about age eight…executive functions and the ability
to handle stress and manage strong emotions can be improved, sometimes
dramatically, well into adolescence and even adulthood” ([48], p. 48; [38]).
Noncognitive skills change over the life cycle largely because of changing
experiences, situations, biology, and investments [49], and noncognitive skill
development is less dependent on previous investments than is true of cognitive skill
development. The fact that noncognitive skills are malleable and thus open to
influence from new experiences and perspectives suggests that the precise age at
which cadets arrive at ChalleNGe will not be that important in determining the
feasible growth in these skills.
Although some studies do point to specific age ranges as the most productive or
most likely time for noncognitive development, these ages aren’t particularly relevant
to ChalleNGe. Thus, where ChalleNGe can be most helpful is in aiding noncognitive
growth for those who arrive at ChalleNGe with a noncognitive skill deficit relative to
their peers. The majority of these studies find that noncognitive skill development
primarily happens either in early adolescence (ages 13 to 15) or in early adulthood
(ages 18 to 25) [47]. There is not, however, sufficient evidence in differences in
noncognitive development among 16-, 17-, and 18-year-olds to warrant a change in
ChalleNGe’s age policy. A number of studies do indicate that the earlier noncognitive
interventions are started, the more likely they are to be effective. This would suggest
that accepting more 16-year-olds would be optimal. There are a number of other
factors, however, that ChalleNGe should consider before changing the age-mix of its
cadets. These include the fact that (a) decreasing the population of 17- and 18-yearolds would decrease the population of cadets who can serve as mentors or leaders to
their younger counterparts and (b) 16-year-olds may find it more difficult to make
their transition to the civilian economy after completing ChalleNGe because they are
not legal adults and may have a harder time finding employment. Overall, since
noncognitive skill development is dependent on a number of independent factors, we
do not recommend further restricting the qualifying age range in an effort to
maximize cadets’ noncognitive skill growth.
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Initial TABE Scores and Potential for
Score Growth: Is There a
Relationship?
Having completed our review of studies addressing the determinants of noncognitive
growth and whether ChalleNGe should consider changing its age qualifications based
on when noncognitive growth is most likely, we now turn to a similar policy question
regarding implementing a minimum cognitive (TABE score) requirement. The specific
question we were asked to investigate was whether cadets with certain TABE scores
are most likely to experience significant TABE improvement. And, if so, what are
those scores?
The following limitations in the existing literature required us to alter this question
somewhat to broaden its scope:
1.

There is little to no literature on the TABE. Existing research either addresses
standardized tests as a whole or focuses on more familiar exams, such as the
Scholastic Assessment Test (SAT), American College Test (ACT), or Graduate
Record Examination (GRE).

2.

Within the standardized testing literature, there are no studies that identify
the potential for test-score improvement for a given initial score—likely
because of the wide number of factors that influence score improvement.

As a result, we focused on the potential trade-offs and unexpected consequences
that ChalleNGe should consider when determining whether to introduce a minimum
TABE score for admission (and thus placing greater emphasis on the role of cognitive
scores). As part of this effort, we also reviewed studies that offer recommendations
on the most effective ways to prepare students for standardized tests, to administer
them, and to evaluate results, in case ChalleNGe does implement a minimum score.
Adopting a minimum score requirement would increase the program’s reliance on
and the importance of test scores, so we also address the following three questions:


What has the literature found regarding the ability of test scores to predict
success?



What else might test scores be capturing (in addition to academic ability)?
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What are potential unexpected consequences for ChalleNGe of relying more on
test scores as a metric of cadets’ cognitive improvements?

Standardized exams as predictors of success
We begin with a brief discussion of the existing literature’s findings on the ability of
entrance exams to accurately predict future success. This question is important
because it reflects the ChalleNGe program’s current dilemma; if it uses the initial
TABE scores to determine whether a particular high school dropout is admitted into
the program, it is essentially using the TABE as an entrance exam. If entrance exams
are not good predictors of how well a student does academically (or in other
measures of success), this suggests that the ChalleNGe program should carefully
consider all repercussions before implementing a TABE-score admission cutoff.
In a study evaluating whether community-college placement tests—which are used to
determine the appropriate course level for incoming students—are highly predictive
of subsequent course grades, Armstrong (2000) found that the relationship was weak
at best and that a number of high school performance variables were better
predictors [50]. He notes that “sorting students by using cutoff scores on a test may
mask important individual student characteristics and situations” ([50], p. 682).
Specifically, he finds that student indicators, not placement test scores, are most
useful in predicting course outcomes. These indicators include their high school
grade-point average, the grade in their last English or math class, and the number of
years of English and math that were taken in high school [50].
In a related study, Scott-Clayton (2012) evaluated the accuracy of community-college
placement exams in predicting students’ course grades [51]. She used three measures
of “success”: whether the student earned a B or better in the first college-level course
in the relevant subject, whether he/she earned a C or better, and whether he/she
passed (earning a D- or better). She found that placement tests predict who is likely
to do well in a course more accurately than they predict who is likely to fail a course
[51]. This suggests that placement exams might not be that relevant in the ChalleNGe
construct since the program is most interested in implementing minimum test-score
requirements as an indication of who is not likely to complete the program (i.e., who
is most likely to fail).3 Most important, Scott-Clayton suggests that using placement
exams as a screening mechanism can be more problematic than not screening at all:
the increase in the number of otherwise-qualified students prevented from accessing
In our analysis of the cadet survey data (in an upcoming report), we will analyze the effects of
implementing a minimum admission score. Specifically, we will determine implications in
terms of “un-served,” at-risk youth if different test-score criteria are imposed.
3
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college-level courses because of a low test score exceeded the number of unqualified
students admitted into college-level courses (who subsequently failed) [51].

Possible test score pollutants
In the previous subsection, we presented an argument against implementing a
minimum test score requirement at ChalleNGe, based on the inability of placement
exams to predict course success. In this subsection, we turn to a discussion of why it
is that test scores may not accurately capture students’ abilities. The primary
mechanism through which this occurs is what the literature refers to as “test-score
pollution.” Put simply, there are factors other than cognition or ability affecting test
scores. As a result, the information one hopes to extract from test scores (about
math abilities, for example) becomes polluted. A few of the common culprits of testscore pollution include proficiency in the English language, economic environment,
family mobility, anxiety, stress, fatigue, and motivation [52]. Economic environment
and family mobility, for example, and overall socioeconomic status, may affect test
preparation and confidence. Noncognitive skills can be important for test taking as
well. In particular, a well-developed sense of efficacy in a subject results in students
feeling more confident in their abilities and thus being less likely to second-guess
themselves while taking a test [53].
Anxiety and stress tend to be most prevalent in testing situations that are “high
stakes”—that is, when the students understand that their test results will be
important in determining future outcomes. For this reason, the SAT is a particularly
anxiety-producing test since it is viewed as a critical step in college admissions [54].
Similarly, if ChalleNGe applicants took the TABE knowing they had to score high
enough to be admitted into the program, anxiety levels could feasibly increase, thus
decreasing the validity of the test scores. Evidence of anxiety-polluted test scores has
been found in the prison environment: “These [anxiety] states are maximal at prison
intake, when the offender is struggling to adjust to dramatic changes in daily life”
([55], p. 239). Although prison is clearly different from the ChalleNGe environment,
there are similarities to be found in the sudden and drastic lifestyle changes. Piccone
(2006) finds that the TABE score improvements of 18.5 percent found among
inmates is simply infeasible, suggesting that anxiety is overriding the prisoners’
abilities to fully apply themselves to the TABE at intake [55]. If ChalleNGe cadets
experience similar levels of anxiety in the first few days (or even weeks) at
ChalleNGe, the validity of initial TABE scores could be brought into question. In
addition, we have anecdotally heard from ChalleNGe directors that cadets may not
take the initial TABE seriously; many of the cadets, at that stage, are not very
motivated, view tests as part of the educational system that has already failed them,
or simply do not want to be at ChalleNGe. Thus, the ability to make decisions as to
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which cadets are likely to succeed at ChalleNGe (and thereafter) based on a preadmission TABE placement exam would be questionable at best.
In the remainder of this subsection, we discuss three common test-score pollutants—
the things that get muddled with ability to produce a test score that may not be
accurate. It is impossible to separate a student’s ability from these factors: (1)
classroom and teacher effects (both of current classrooms/teachers and previous
ones), (2) stereotype threat, and (3) teaching to the test.

Previous classroom and teacher effects
Some studies have highlighted the importance of the classroom environment in
determining students’ confidence, motivation, and ultimate success. Classroom
environment—to include teachers’ quality and effectiveness—might then directly
affect test scores. This is especially true if the students have learned how to reason
their way through difficult problems and are able to maintain confidence when faced
with difficult academic tasks. An encouraging classroom environment is not only
important for students’ current development, but it also can have an impact on
students’ approach to learning in the distant future. Using data both on test scores
and on classroom/teacher assignment in grades 3 through 8, Chetty et al. (2011)
found that teacher quality is important, not only in improving test scores, but also in
determining longer term outcomes; students with higher quality teachers were less
likely to have a child as a teenager, lived in higher quality neighborhoods as adults,
and had higher 401K retirement savings rates [56]. The authors also found other
evidence of long-term impacts of teacher quality: test-score gains were still
maintained three years after having a high-quality teacher, and students of higher
quality teachers were more likely to attend high-quality colleges [56]. Similarly,
Goldhaber et al. (1999) found that unobservable school, teacher, and classroom
characteristics are significant predictors of 10th grade math achievement, as
measured by test scores [57]. Their effects are not inconsequential; these three
classes of characteristics, combined, account for 25 percent of the total variation in
10th grade math achievement [57]. Thus, the particular teachers, classrooms, and
schools to which a student is assigned can have significant developmental and
noncognitive impacts; these are precisely the types of effects that pollute test scores,
decreasing their interpretive value.

Stereotype threat
Stereotype threat is another well-documented test-score pollutant. Among a
population of stereotyped or stigmatized individuals, stereotype threat is the sense
that one might inadvertently take actions that would confirm an existing stereotype
[58].
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Broadly speaking,
Stereotype threat occurs when individuals identify with a group
(positive association between self and group) and identify with an
ability domain (positive association between self and ability domain),
while a negative stereotype suggests a negative connection between
one's group and the domain at hand ([59], p. 3).
For example, the “group” with which an individual identifies might be “women” and
the ability domain could be “strong math skills.” The existing negative stereotype,
however, that women have lower quantitative abilities, would suggest that the group
and domain should, in fact, be negatively related (women should be less likely to
perform well in math). In such cases, individuals may become “threatened” by the
existing stereotype; if they act in ways that conform to the stereotype (e.g., by
performing poorly on the TABE), they make “the stereotype more plausible as a selfcharacterization in the eyes of others, and perhaps even in [their] own eyes” ([60], p.
797). Any frustration or confusion felt during a test might alert the test-taker to this
possibility—that if they do not perform well they will be confirming a negative group
stereotype [58]. As a result, students become distracted and are less able to focus
completely on the test material; they are therefore likely to perform worse than their
true cognitive abilities would dictate. This is how stereotype threat serves as a test
pollutant. Test scores are biased downward by the presence of stereotype threat and
no longer serve as a true reflection of ability.
There are a number of ways in which stereotype threat can ultimately result in lower
test scores. First, as mentioned above, “individuals may suffer negative performance
outcomes” ([61], p. 647). The stereotype threat can also manifest itself as a form of
anxiety and has been shown to result in a physical response that decreases test
performance (due to the distraction) [59-60]. In addition, the stereotypes, coupled
with academic struggles, raise the possibility that these struggles might be the result
of internal flaws (i.e., that the individual simply is not capable of succeeding on that
task [61]). A vicious cycle results that both causes and perpetuates the poor
performance: “self-blame for a negative outcome leads to increased anxiety, in turn
resulting in poor performance and even more self-blame” ([61], p. 649).
Over time, the “pejorative interpretations of failure” that the stereotype facilitates
lead to increased stress and self-doubt, “diminish[ing] their sense of belonging to the
academic arena” ([61], p. 647). As result of such experiences, stereotype-threatened
students may become incentivized to redefine their self-concept so that the
importance of academic achievement is minimized and is no longer part of one’s
personal identity [60]. This serves as a self-defense mechanism—since failure to
succeed academically will no longer be damaging to one’s self concept and
stereotypes will no longer be “threatening”—but it has an unfortunate byproduct of
decreased interest in school, decreased motivation, and further decreases in
achievement [58, 62].
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The importance of stereotype threat as a potential inhibitor to academic success has
been illustrated in a few experimental studies. In the most well-known experiment of
stereotype threat, Claude and Aronson (1995) administered a 30-minute section of
the verbal Graduate Record Examination to black and white college students [60]. The
verbal questions on the GRE are difficult enough to be at the limit of most college
students’ skills [60]. Those students in the “stereotype threat condition” were told
that the test was diagnostic of their intellectual ability; those in the other condition
were told that it was a problem-solving task that was not diagnostic of ability and
were encouraged to view it as a challenge [60]. For some students, stereotypes were
activated before taking the GRE section. They were asked to perform a wordfragment completion task in which words were missing letters [60], and 12 of the 18
word fragments had as one possible solution a word reflecting a race-related
construct or image associated with African Americans [60]. The authors suggested
that it was not necessary that the stereotype be believed; in the face of frustration, it
may become more plausible as a self-characterization and thus more threatening
[60]. Overall, blacks in the diagnostic condition performed worse than the
nondiagnostic blacks, the diagnostic whites, and the nondiagnostic whites [60]. Black
participants in the diagnostic condition also produced more race-related and selfdoubt-related words than any other group [60]. The authors conclude that black
underperformance is not, in fact, rooted in the demographic group or societal
conditions. Rather, it is “a social psychological predicament of race, rife in the
standardized testing situation” ([60], p. 810). This suggests that standardized testing
environments are likely to evoke stereotype threat, which will negatively affect
performance and make test scores less informative of overall ability than they are
intended to be.
In addition to African Americans’ verbal skills, the other subject area frequently
discussed regarding the impact of stereotype threat is women’s math abilities. In a
more recent experiment, Steele, Spencer, and Aronson (2002) administered a 25minute section of the math GRE [58]. Some women were given a “stereotype-threat
reduction” explanation before taking the test; they were informed that, on average,
men and women performed equally well on this test [58]. These women performed as
well as their male counterparts, whereas those not given this explanation lagged their
male counterparts [58]. The authors suggest that women taking a math test (and
African Americans taking a literature or verbal ability test) might be trying to
suppress the stereotype in the midst of the test, which detracts from test
performance [58].
Stereotype threat is an important factor for ChalleNGe to consider in deciding
whether to implement a minimum-qualifying TABE score. Not only is it most
prominent in testing situations [59], but those tests with “distractingly important
consequences” are the ones most likely to cause stereotype threat to emerge ([58], p.
2). This was illustrated in an experiment in the early 1960s, in which African
Americans performed better on an IQ subtest when it was presented as a test of
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hand-eye coordination—“a nonevaluative and thus threat-negative test” ([60], p.
798)—than when they were told it was an intelligence test [63]. If the TABE were
administered to determine ChalleNGe qualification, it would become a test with
important consequences. Test-takers would likely be distracted by the pressure to
perform well and would contend with stereotype threat, decreasing the likelihood
that the TABE results would accurately reflect their cognitive abilities. Stereotype
threat has been noted to apply to any “academically stigmatized individuals” ([61], p.
647). ChalleNGe cadets (or potential cadets), as high school dropouts, most certainly
fit this category. Their academic abilities and capacity to stick to a task and complete
it are likely doubted by others; any academic failure would confirm the existing
stereotypes.

Teaching to the test
The final test-score pollutant we discuss is “teaching to the test,” generally defined
as altering class content so that it better aligns with the material on exams, thereby
raising average test scores. Our sponsor’s question—whether cadets with certain
TABE scores are most likely to experience significant TABE improvement and, if so,
what those scores are—suggests that the program is interested in maximizing TABE
gains. An increased emphasis from ChalleNGe leadership on increasing cadets’ TABE
scores may result in consequential cultural changes among the teachers and staff, in
an effort to maximize cadets’ TABE gains, thus increasing their final TABE scores.4
Although this test-score pollutant will not affect initial test scores—the mere act of
introducing an admissions test will not result in teaching to the test—it likely will
affect final TABE scores and thus TABE gains.
If increased importance is placed on students’ test scores (and test-score
improvements), teachers may become incentivized to alter their teaching approaches
and curricula to maximize students’ test score gains. As explained by Haladyna et al.
(1991), the resulting test-score pollutants “increase or decrease test performance
without connection to the construct represented by the test, producing constructirrelevant test score variance” ([52], p.4). That is, students’ test scores will no longer
necessarily be a reflection of their inherent ability; they could also capture teachers’
efforts to improve test scores (for example, via an increase in the number of practice
tests or an adjustment of class content to more closely align with tested material).
The general notion of preparing students for tests—whether a test of course content
or a standardized test intended to capture aptitude—is not, necessarily, always
For example, at present, the program is heavily focused on improving cadets’ noncognitive
skills; a focused effort to increase TABE scores might come at the expense of noncognitive skill
gains.
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inadvisable. Both the content of instruction and the content of tests, for example,
should be related to educational objectives [64]. Thus, instruction that is focused on
achieving educational objectives will likely overlap with test content, as would be
expected. There is a fine line between legitimate and illegitimate test preparation,
and it is unclear where this occurs. Mehrens and Kaminski (1989) suggest the
following continuum of legitimate to illegitimate instruction [64]:
1. General instruction on objectives not determined by looking at tests
2. Teaching test-taking skills
3. Instruction on objectives generated by a commercial organization that may
have looked at the test
4. Instruction based on objectives that match those on the test
5. Instructions on specifically matched objectives
6. Practice on parallel form of same test
7. Practice on the same test
The authors note that the “crossover” from legitimate to illegitimate test-preparation
techniques likely occurs somewhere between items 3 and 5, but argue that a precise
determination cannot be made because such a determination will be situation
specific [64]. Shephard (1990) suggests that the important distinction is whether
“repeated practice or instruction [is] geared to the format of the test rather than the
content domain” ([65], p. 19).
When teaching to the test occurs, there are significant consequences for students.
Teachers are incentivized to focus their instruction on those areas that will be tested;
this happens at the expense of nontested subjects and material (to include
noncognitive skills) [65]. In addition, test scores eventually become inflated—
potentially representing the teachers’ classroom emphasis on test-taking “tricks” and
tips rather than a greater understanding of the content being tested [65]. “Score
increases may represent real gains in performance on tested parts of the domain, but
they are misleading as estimates of improvement in the domain as a whole” ([66], p.
768). Students with inflated test scores ultimately suffer; test scores meant to reflect
areas in which they need remedial help or extra attention no longer reveal this
information.
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Recommendations for ChalleNGe
Based on the literature we reviewed, we do not recommend that ChalleNGe
implement a minimum TABE score requirement for ChalleNGe participation (in order
to maximize the TABE improvement of its cadets). Due to the number of test-score
pollutants that cannot be separated from actual ability—such as anxiety, Englishlanguage proficiency, motivation, and family background—the overall validity of test
scores and the extent to which they capture inherent ability is called into question.
As a result, students with sufficient aptitude to thrive in the ChalleNGe environment
and experience significant cognitive gains may, nonetheless, have standardized test
scores that are much lower than their true abilities. If a test-score cutoff were put
into place, this population would be denied the ChalleNGe experience. In addition,
implementing a TABE score admission requirement would change the purpose of the
program—from one designed to assist at-risk youth to one designed to help those atrisk kids who also score above the cutoff. A significant portion of the at-risk
population would likely be removed from the population ChalleNGe is able to help.
It also may be more effective for ChalleNGe to maintain its focus on both
noncognitive and cognitive skill improvement, in lieu of transitioning to a construct
with greater emphasis on cognitive abilities. This is both because of the questionable
ability of test scores to reflect true cognitive abilities (due to possible pollutants) and
because noncognitive investments are more fruitful for adolescents. As children age,
the types of investment with the largest returns shift—from cognitive investments
early on to noncognitive investments in later years [67]. Given that ChalleNGe
focuses on an adolescent/early adult population, investments made in developing
and improving noncognitive skills will be more effective than investments that focus
on cognitive skills. In addition, to meet the economic, political, and social demands
of the labor force, cadets will need more than cognitive proficiencies. They will need
interpersonal skills to be able to relate to others and will need intrapersonal skills to
effectively evaluate and meet their own needs) [9].
If ChalleNGe leadership decides to implement a TABE-score admission cutoff and
thus place greater emphasis on maximizing test-score gains, it will be important to
carefully determine how to do so most effectively. The programs will need to ensure,
for example, that important course content, such as noncognitive skill development,
does not get removed in the aim of focusing only on TABE material. It will be
important for teachers to carefully navigate the “fine line” discussed earlier between
test preparation that is in line with educational objectives and preparation that is
focused on teaching test-taking tricks. It also will be important that cadets
understand the purpose and importance of the tests they take at ChalleNGe. They
should be informed, for example, that having an accurate ASVAB score can be
beneficial even if they do not have plans of enlisting in the services. Otherwise, it will
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not be clear whether test scores represent cadets’ true abilities or a lack of
motivation to apply themselves to the tests.
It also will be important for ChalleNGe to minimize the possible role of other testscore pollutants. At a minimum, the program needs to recognize that students’
experiences in previous classrooms and with previous teachers will affect their
aptitude at any given time. Thus, students who perform poorly on aptitude tests may
have been previously disadvantaged by having less effective or less engaged teachers;
the score will not necessarily reflect “potential” aptitude as much as “current”
aptitude. In addition, teachers of higher ability cadets will likely not see as much
cognitive improvement in their classrooms as those with lower ability cadets (since
there is simply less room for growth) [68]. Thus, if the programs become focused on
maximizing cognitive gains and eventually go so far as to incorporate this in their
teachers’ evaluations, it will be important to keep in mind that the achievable growth
will depend on cadets’ aptitude when they arrived.
Finally, ChalleNGe will have to effectively combat stereotype threat if it is to increase
the importance of TABE scores within the program. A number of possible techniques
have been proposed in the literature. These include changing students’ mindsets.
First, it is important to get students to shift any blame for failing at academic tasks
from a lack of intelligence to the difficulty of the particular context (in other words,
moving them from a pejorative to a nonpejorative reaction to their academic
challenges) [69]. Another outlook alteration important to overcoming stereotype
threat is that students come to adapt an “incremental theory mindset” [70]. To quote
Aronson et al.,
[while] entity theorists are more likely to blame their own
shortcomings for academic difficulties of failures…[making] internal,
stable attributes for negative outcomes…incremental theorists
interpret a struggle or a failure as indication that they didn’t apply
enough effort or approached a problem from the wrong angle. ([70],
p. 658)
Similarly, presenting tests as being about evaluating “learnable skills” as opposed to
the “limitations of ability” should reduce the amount of stereotype threat
experienced ([58], p. 394). Finally, getting students to view intelligence as being
malleable, as opposed to fixed, decreases the sense of limitation they will feel from
their previous achievements or characteristics [58].
Although we do not recommend that ChalleNGe use TABE scores (or any test scores)
as a cutoff for admissions—for the reasons discussed in this section—we view trying
to improve cadets’ ability to perform well on standardized tests as a perfectly
acceptable objective. This is especially the case since standardized tests are the
“preferred standard for college admission” ([50], p. 646). Because this is the case, any
improvements in cadets’ abilities to test well (on standardized tests, in general) could
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help those returning to high school with potential college admissions in the future.
They would also potentially help improve cadets’ performance on the GED and better
prepare those returning to high school for the testing element of achieving a
diploma.

31

Conclusions
The ChalleNGe program has recently been considering two changes to its admission
criteria, in an effort to maximize cadets’ skill growth, both cognitive and
noncognitive, during the program’s residential phase:
1. Further restricting the qualifying age range, to maximize noncognitive skill
growth
2. Implementing a minimum required TABE score for admission, to maximize
potential cognitive gains
Our future work will evaluate these questions analytically—using data collected at
our seven-site cadet survey. For this effort, we have reviewed the existing literature
on these two topics. Our synthesized findings suggest that neither of these policy
changes is recommendable.
First, most noncognitive growth occurs outside the 16-18 age range (the current
range of ChalleNGe cadets). Early investments are important, and earlier adolescent
interventions have been shown to be more effective in spurring noncognitive
development. In addition, no studies find a direct, independent impact of age on
noncognitive growth. That said, there are noncognitive changes that are correlated
with school progression (advancing through the school grades) and others associated
with “mastery experience.” For example, adolescents who have personally
experienced challenges and been able to overcome them will have stronger
noncognitive skills (including determination, self-concept, and locus of control).
Thus, although there is no direct link between age and noncognitive development,
noncognitive skills will vary with age because of the direct roles played by school
progression and mastery experience. Based on these findings, restricting ChalleNGe
to 16-year-olds would be most likely to maximize noncognitive growth since the 16year-old cadets are unlikely to have acquired sufficient experience to have welldeveloped noncognitive skills. However, 16-year-olds leaving ChalleNGe often have
the most difficulty being “placed”: many employers will not consider them, and they
are too young to enlist. In addition, there is a significantly sized 17- and 18-year-old
at-risk population. If ChalleNGe were to focus its efforts on only 16-year-olds, it
would be at the expense of these older at-risk adolescents.
A similar argument can be made against introducing a minimum test-score
requirement. That is, requiring a minimum initial TABE score would remove all those
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scoring below that cutoff from the possibility of receiving ChalleNGe’s services.
There are other reasons why a test-score admission requirement is not advisable.
First, test scores have been found to be significantly less predictive of success
(whether in terms of schooling, employment, or other outcomes) than other
measures that also incorporate noncognitive skills. Thus, it is unlikely that initial
TABE scores would be sufficiently predictive of achievable TABE gains or program
completion. In addition, test scores are riddled with a variety of pollutants. Test
scores are often more reflective of test anxiety, previous classroom and schooling
experiences, stereotype threat, and the prevalence of teachers teaching to the test
than they are of actual abilities. Thus, although initial test scores may be an
indication of the feasible improvement, the data revealed by test scores are too
muddled with other information to make them reliable indicators of cadets’ true
abilities.
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