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INTRODUCTION

A commitment to developing character, social and emotional skills, and 21st century competencies can be found
in the mission statements of many schools across the globe (Stemler & Bebell, 2012), and in national policy
statements worldwide (Torrente, Alimchandani, & Aber, 2015). In addition to delivering academic learning,
schools proclaim their commitment to developing students to become life-long learners, skillful collaborators,
moral individuals, confident and persistent problem-solvers, organized and conscientious leaders, innovative
thinkers, and much more. These types of outcomes, however, are rarely intentionally inculcated through primary
and secondary education teaching and learning. As a result, such skills are often fostered through informal
means—as a byproduct of good teaching or good parenting—or through non-formal programs, including
extracurricular activities and programs organized by community-based organizations. This means that some
students benefit from the opportunity to develop these skills, while others do not. In fact, they are as important
predictors of success in school and careers as academic abilities, and thus essential for all students.

At the same time, policymakers and employers around the world are realizing the mismatch between the
outcomes promoted by their education systems and the skills required for work and life in the 21st century.
Recognizing that more careful attention needs to be given to their place in primary and secondary educational
practice, various organizations have identified as essential many of these types of skills in recent years. Work
ethic, teamwork, oral communication, leadership, creativity, and life-long learning topped the list of items most
sought after by employers in the US in a report commissioned by a consortium that included the Partnership
for 21st Century Skills, Conference Board, Society for Human Resources, and Corporate Voices for Working
Families (Casner-Lotto & Barrington, 2006). While also valued, cognitive skills ran a distant second. More
alarmingly perhaps, the report also noted that noncognitive skills were precisely the skills most often found lacking
in new employees joining the workforce (i.e., former students of the primary and secondary education system).

What is needed is an evidence-based framework to help primary and secondary education policymakers and
educators make sense of the myriad skills beyond academics that are critical for 21st century success, along
with strategies and approaches to effectively teach and reliably assess these skills. This paper puts forward one
such framework, the Big Five personality factors, which can act as a Rosetta Stone to “translate” the various
concepts and terms used among and between researchers and practitioners, economists and businesspeople, and
policymakers in education systems in different countries.

Interpreting critical noncognitive educational outcomes through the lens of the Big Five tethers them to the
hundreds, thousands even, of psychological research studies conducted in the past two decades. The conclusion
of this research is clear and compelling: these traits matter. Research has shown that several of these traits are as
important for academic performance as cognitive ability is, and that these traits positively predict performance,
behavior, and satisfaction in work life. Where once social and emotional learning appeared problematic, or at
best, only relevant to early childhood and primary education, there now appears a solid evidentiary base showing
it is not only plausible, but also credible, through secondary and even post-secondary education. In the context
of fairly recent studies showing that personality can change over the lifespan, research suggests that noncognitive
factors could and should play a more pivotal role in educational policy and practice than hitherto realized.

This paper describes the Big Five factors, how they were determined, and how they have been demonstrated to
be universal across different ages and consistent across different countries and cultures. It concludes by reviewing
many of the approaches to assessment of these skills, and the related challenges and solutions. As many other
reports and organizations have noted (e.g., Oxford Research, 2010; EFA Global Monitoring Report Team,
2012; Asia-Pacific Education Research Institutes Network, 2014), effective implementation strategies need to
be further documented, shared, and evaluated for education systems to commit to systematic and intentional

support of noncognitive outcomes for all students.



THE BIG FIVE FACTORS

At the turn of the millennium, the Partnership for 21st Century Skills (P21) launched its work with a long list
of the skills that are now required for success in the 21st century. Then, recognizing the value of simplicity, P21
decided to put their focus on four, which they call the 4 C’s: critical thinking, communication, collaboration,
and creativity (though “self-regulation” is something of an honorary fifth in their publications). Others have
attempted to distill the essence of character, social and emotional skills, and 21st century competencies into
a manageable few. For example, the Collaborative for Academic, Social, and Emotional Learning (CASEL)
selected five “competency clusters™: self-awareness, self-management, social awareness, relationship skills, and
responsible decision-making.

Tony Wagner’s (2010) bestseller, 7he Global Achievement Gap, highlights seven “Survival Skills”: problem-
solving and critical thinking, collaboration across networks and leading by influence, agility and adaptability,
initiative and entrepreneurship, effective written and oral communication, accessing and analyzing information,
and curiosity and imagination. Another bestseller, Paul Tough's (2013) How Children Succeed champions grit,
curiosity, and the hidden power of character in its subtitle. Indeed, many, many different terms have been used
by educators, practitioners, policy makers, and researchers. We distill a subset of these in Table 1 that follows.

It is no simple task for educators to narrow down the above list, prioritize what is most important, and develop
these skills in young people. It is easy to see why: they are all good things, at least in moderation, and their
instruction is not self-evident. In 2012, the National Research Council, in its landmark report Education for
Life and Work, attempted to cut through the morass by declaring three clusters of competencies: the Cognitive,
the Interpersonal, and the Intrapersonal. They argue that the many terms inside of each cluster may or may not
be meaningfully differentiated, and it would seem more important to keep the highest attention to the three
clusters and to worry less about parsing them in much greater detail.

Table 1: Terms describing key noncognitive skills

Assertiveness Adaptability Cheerfulness Collaboration
Collegiality Communications Confidence Coping with Stress
Creativity Cultural Competence  Curiosity Dependability
Determination Effortful Control Enthusiasm Entrepreneurialism
Ethical Behavior Fairness Friendliness Generosity

Grit Growth Mindset Honesty Imagination
Innovation Integrity Kindness Leadership
Liveliness Moderation Optimism Organization
Patience Persistence Planning Professionalism
Punctuality Resilience Responsibility Self-Consciousness
Self-Esteem Self-Regulation Sociability Teamwork

Time Management Tolerance Trustworthiness Work Ethic

A different approach is offered here. Rather than creating a new and original taxonomy, and instead of looking
for something alliterative (the 4C’s, the Seven Survival Skills), our approach instead draws upon an already
well-established taxonomy of personality traits, called the Big Five personality factors, from which can be drawn
the set of noncognitive attributes most significant for life and work. Decades of psychological research have
found that the power of the Big Five factors lies precisely in the fact that these are the set of constructs that are



most strongly differentiated, non-overlapping, and predictive of valued societal outcomes across domains of
school, work, and leisure (Kyllonen, Lipnevich, Burrus, & Roberts, 2014; MacCann, Duckworth, & Roberts,
2009; Poropat, 2009; Schmidt & Hunter, 1998). They also have the benefit of being already demonstrated
as universal across the lifespan (Roberts & DelVecchio, 2000; Roberts, Walton, & Viechtbauer, 2006) and
relatively consistent across cultures (De Raad & Perugini, 2002; McCrae & Terracciano, 2005; Schmitt, Allik,
McCrae, & Benet-Martinez, 2007). Scientific evidence documents that the Big Five factors are reliable when
measured in a wide variety of ways and in differing contexts (Jackson, Wood, Bogg, Walton, Harms, & Roberts,
2010; Lipnevich, MacCann, & Roberts, 2013; McCrae & Terracciano, 2005; Schmitt et al., 2007).

A ROSETTA STONE FOR NONCOGNITIVE SKILLS

The Big Five factors, were not “invented” per se (by researchers combing society, the economy, and citizenship
to determine which traits are most important, and then determining how they might be best labeled and
differentiated); rather they were in effect “discovered.” Under the assumption that all important matters in life
have been named and are thus represented in our language, Allport and Odbert (1936) searched Webster’s New
International Dictionary from 1925 for English words that described human characteristics. In total, 18,000
English words were selected, with 4,500 being classified as descriptions of stable personal traits. Cattell (1943)
applied factor analytic procedures to reduce the massive list of traits by analyzing the underlying patterns among
them. He then studied personality data from different sources (e.g., interpersonal ratings, objective measures of
daily behavior, and questionnaire results), and measured these traits in diverse populations to arrive at 16 major
personality factors (Cattell, 1957, 1973). He was not able to replicate his 16 factors again, but the modern
psycholexical approach was born and applied by many researchers to come (Fiske, 1949; Norman, 1963, 1967;
Tupes & Christal, 1961), resulting in five factors. In these analyses, initial semantic judgments are made on the
extent to which terms refer to similar perceptible variations in performance and appearance between persons or
within individuals over time and varying situations, and how these terms can be usefully clustered into groups.
The validity of these associations and groupings are then tested by observing in representative populations
of individuals whether these ways of discriminating between personality traits actually align with the way
people classify other people they know. These analyses consistently yielded five factors that were labeled
Extraversion, Agreeableness, Conscientiousness, Neuroticism/Emotional Stability, and Intellect (which
was later relabeled Openness).

Extraversion describes a person’s likelihood to engage in social interaction, but also a propensity towards sensation
seeking. Less extraverted persons are more reserved and less socially dominant. Like Extraversion, Agreeableness
is a trait primarily influencing interaction with others. A very agreeable person may be described as friendly,
helpful, and empathic. A person with low Agreeableness is considered to be cold and unfriendly, but certainly
not naive. Conscientiousness primarily describes achievement-related traits. A person high in Conscientiousness
can be described as very organized, diligent, and perfectionistic. Emotional Stability, which is often referred to
by its opposite pole Neuroticism, describes a person’s capability to cope with stressful situations and emotions.
Low Emotional Stability (i.e., Neuroticism) is often accompanied by feeling depressed, stressed, anxious, or
worried. Highly emotional stable persons, however, also tend to be less cautious. Openness is somewhat related
to cognitive ability (Ackerman & Heggestad, 1997) and can best be described as a person’s interest in, and
acceptance of, “new” cultures, ideas, values, artistic endeavors, and even feelings. The opposite pole of Openness
is thought to comprise conservatism.

In contrast to centuries of personality research and models, starting back in ancient times with Hippocrates (ca.
400 BC) and Galen (ca. 150 AD), the Big Five emerged from a statistical analysis of natural language, instead



of theoretical assumptions or causal explanations. In effect, it can be argued that these constructs existed a priori
of research (and researcher’s egos).

Even though they were first discovered in the English language, replication studies, either involving the full
psycholexical approach (De Raad, 2000), or applying translations of established Big Five personality inventories,
resulted in the same five factors (McCrae & Terracciano, 2005; Schmitt et al., 2007). Indeed, this research has
proven the Big Five’s universality in the vast majority of countries, cultures, and languages across the world. In
short, the Big Five plays an important role in human nature, independent of the environment writ large. Figure
1 displays the countries of the world where the Big Five has thus far been replicated.

The popularity and expansion of the Big Five depicted in, for example, Figure 1, emerged because it is the best
compromise between an easy to understand model and an exhaustive representation of all aspects comprising a
human’s personality. This means that these broad Big Five factors measure personality relatively efficiently, but
with relatively low fidelity (Soto & John, 2009). Thus, the search for “facets” below the higher order Big Five
factors began (see e.g., Costa & McCrae, 1995; Christal, 1994; DeYoung, 2007; John & Srivasta, 1999; Soto
& John, 2009). These facets help measure desired traits with much higher precision, and the appropriate facets
can be picked for every situation, increasing time and cost efficiency.

Figure 1: Map of the globe showing where measurements of the Big Five model of
personality have been applied and replicated (green = compelling evidence; yellow =
suggestive evidence; white = inconclusive replication studies).




Seeing that the Big Five factors are broad and multifaceted, it becomes clear why newer, less well-established
constructs (e.g., grit, growth mindset) can be integrated into the Big Five. Comparing the myriad of constructs
given in Table 1 with the Big Five shows near perfect overlap (see Table 2); it is only in the interests of space that
we do not classify all such constructs.

Table 2: Terms describing key noncoghnitive skills realigned by the Big Five factors

Conscientiousness Agreeableness Emotional Stability Openness Extraversion
Dependability Collaboration Confidence Creativity Assertiveness
Grit Collegiality Coping with Stress | Curiosity Cheerfulness
Organization Generosity Moderation Global Awareness = Communication
Persistence Honesty Resilience Growth Mindset | Friendliness
Planning Integrity Self-Consciousness  Imagination Leadership
Punctuality Kindness Self-Esteem Innovation Liveliness
Responsibility Trustworthiness ~ Self-Regulation Tolerance Sociability

The Big Five can therefore be considered as something of a Rosetta Stone for understanding noncognitive skills
and their typology. The Rosetta Stone, by offering the same content presented in the words of three different
languages, allowed archacologists to understand how each language related to the others on the stone, and how
different words in different languages mean the same underlying thing. Using the Big Five factors, we can
take concepts expressed as time management in one list, grit in another, and responsibility in still a third,
and understand their connectedness by seeing them all as manifestations of Conscientiousness, at least in
significant measure.

There is another aspect of the Big Five model that should not go unnoticed by educators. Until recently it
was thought that personality was “set in stone” (McCrae & Costa, 1994). More recently, two meta-analyses
have questioned this assertion and suggest instead that personality develops over a lifespan. In the first of
these studies, Roberts and DelVecchio (2000) examined 152 longitudinal studies to show that the rank-order
consistency of personality was fairly moderate: .31 in childhood, .54 in college, .64 by age 30, and .74 by ages
50-70 (values much closer to one would have supported the idea of personality being immutable). In a follow-
up study, Roberts et al. (2006) examined mean-level change in personality over a lifespan. They found that
individuals became more socially dominant (i.e., extraverted), conscientious, agreeable, and emotionally stable
throughout a lifespan, particularly in adolescence and early adulthood. The effects were not slight: Change over
a lifespan was up to a full standard deviation (see Figure 2).

There are two important corollaries related to this rather compelling research showing that personality can
change. The first is that it frees up the potential for educational interventions: Where once social and emotional
learning appeared problematic, or at best, only relevant to early childhood and primary education, there now
appears a solid evidentiary base showing it is not only plausible, but also credible through secondary and even
post-secondary education. Coupled with their high valuation by educators and employers alike, this research
suggests that noncognitive factors could and should play a more pivotal role in educational policy and practice
than hitherto realized. Put simply, there is a very high potential payoff from investment in the development of
noncognitive skills.



Figure 2: Meta-analytic evidence showing that personality does change over a lifespan

1.2

0.9

Effective Size
o
N

0.3

10to18 18t022 22t030 30to40 40to50 50to60 60to 70 70+

Age Range (Years)

«=@=_Social Dominance ==& Emotional Stability «+= Conscientiousness
== Agreeableness ==é= (Openness

RELEVANCE FOR EDUCATION SYSTEMS

As mentioned earlier, interpreting critical noncognitive skills through the lens of the Big Five aligns them
to myriad other research studies. The skills and attributes thus move from the observations, opinions, and
speculations of the past few years to the deeply grounded evidence of decades of psychological research. This
allows educators to make far better use of existing research on what is important, what can be changed, and how
meaningful change can happen. Table 3 gives a summary of the research that has thus far been conducted on the
relationship between the Big Five factors and academic performance, with an accumulated sample size of over
70,000 students (Poropat, 2009). It displays the correlations between the Big Five factors and cognitive ability
with academic performance (in this case, as measured by grade point average).



Table 3: Correlation of the Big Five and cognitive ability with grade point average in
primary, secondary, and tertiary educational sectors as determined by a meta-analysis of
over 70,000 students
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In the area of immediate interest to this readership, primary and secondary education, the research is compelling:
these traits matter, most particularly in the primary grades, but also to a substantial extent in secondary and
post-secondary educational environments. In secondary and tertiary education, Conscientiousness is nearly as
important for academic performance as is cognitive ability, yet it receives less attention in large-scale group score
assessments with policy impact (from the Program of International Student Assessment, or PISA, to the new
assessments of the Common Core in the United States). Little attention, therefore, is paid to how these types of
skills might be enhanced during a student’s school career.

The last point in particular is apposite. Research in this field has led to the empirically founded assumption that
cognitive ability may not be changed easily (Kyllonen, Roberts, & Stankov, 2008), but personality traits can be,
and in fairly brief and sometimes innocuous ways (Dweck, 2012). Even so, more focused interventions may
have especially powerful ramifications. Another recent meta-analysis on afterschool programs sheds light on how
interventions related to these noncognitive factors play out in the one place they can be targeted in the United
States without getting stonewalled by state and national educational policy or related large-scale assessments.

Summarizing the results of over seventy-five studies, and especially those afterschool programs where social and
emotional skills are inculcated, Durlak, Weissberg, and Pachan (2010) note that these non-formal learning programs
had an overall positive and statistically significant impact on the youth who participated. These changes did not
occur in all domains, but rather in three main areas: feelings and attitudes, indicators of behavioral adjustment,
and school performance. In particular, there were significant increases in youths’ self-perceptions, bonding to
school, positive social behaviors, school grades, and achievement test scores. Significant reductions also appeared
for problem-related behaviors. In addition, certain programs that used a protocol focused on sequenced, active,
focused, and explicit programming (that the authors describe at length) were associated with practical gains in
participants’ test scores of 12 percentile points between the afterschool and control group, a result that is similar to,
or better than, those obtained by many other evidence-based interventions for school-aged populations. Durlak et
al. (2010) concluded that current findings for afterschool programs “merit support and recognition as an important
community setting for promoting youths’ personal and social well-being and adjustment” (p. 302).

Even if our focus is exclusively upon academic achievement, supporting the development of a student’s
Conscientiousness, Agreeableness, Emotional Stability, Openness, and Extraversion (particularly in the early years)
is of enormous importance. The story gets far more interesting if one moves beyond academic achievement, as the
preceding passages suggest, to consider other outcomes of great merit in their own right. An especially important
case in point is retention. Recently, Burrus et al. (2013) undertook a comprehensive review of the higher education
literature to ascertain those factors that might readily be the most important to focus upon for student retention.
Again, it may not come as a startling revelation that the Big Five personality factors play a significant role.



RELEVANCE FOR WORKFORCE SYSTEMS

The value of the Big Five as a Rosetta Stone does not end with education. The Big Five factors are also increasingly
viewed as important for a variety of uses in the workforce: employment selection, career training, outcomes
assessment, professional development/enhancement, and succession planning, to name a few. In this domain,
they are being widely adopted as a near consensual model for behavioral economics, psychology (particularly,
industrial, organizational, and military psychology), and, in the United States, Department of Labor policy
and practice.

Consider the United States Department of Labor’s Occupational Information Network (O*Net), which provides
occupational definitions to help job seekers and businesses, and the human resource specialists who are pivotal
in staffing these businesses, understand the world of work. It contains numerous resources, including lists of
worker characteristics for each of approximately 1,102 occupations. The model ostensibly guiding these worker
characteristics should come as no surprise: It is the Big Five.

In what is likely to prove an immensely influential piece, Sackett and Walmsley (2014) have gone through
the entire O*Net database to highlight those noncognitive skills valued by each profession. Table 4 lists the
importance of the Big Five to 23 job families representing over one thousand occupations distilled in O*Net.
For the educator, interested in their student’s eventual life beyond school and college, the results are telling.

Table 4: The relative importance of Big Five facets and factors to 23 job families representing
approximately 1,102 occupations in O*Net (Big Five factors are in brackets)

_ O*NET Worker Style Characteristic

Job Family

Architecture and
Engineering

Arts, Design,
Entertainment, Sports,
and Media

Building, Grounds
Cleaning, and
Maintenance

Business and Financial
Operations

Computer and
Mathematical

Construction and
Extraction

Education, Training,
and Library

Farming, Fishing, and
Forestry

Food Preparation and
Serving

Healthcare Support

Top Ranked

Analytical Thinking (0) /
Dependability (C)

Dependability (C)

Dependability (C)

Integrity (C)

Analytical Thinking (0)
Dependability (C)
Dependability (C)
Dependability (C)

Cooperation (A)

Dependability (C)

Second Ranked
Integrity (C)

Adaptability and
Flexibility (N)

Cooperation (A)

Dependability (C)
Dependability (C)
Cooperation (A)
Integrity (C)
Self-Control (N)
Dependability (C)

Concern for Others (A)

Third Ranked
Initiative (C)

Initiative (C) /
Stress Tolerance (N)

Self-Control (N)

Analytical Thinking (0) /
Cooperation (A)
Cooperation (A
Self-Control (N)
Self-Control (N)
Independence (C)

Self-Control (N)

Integrity (C)



Table 4 (continued)

_ O*NET Worker Style Characteristic

Job Family Top Ranked Second Ranked Third Ranked
Healthcare Integrity (C) Dependability (C) Concern for Others (A)
Practitioners and
Technical
Installation, Dependability (C) Integrity (C) Cooperation (A)
Maintenance,
and Repair

Integrity (C) Dependability (C) Analytical Thinking (O)
Life, Physical, and Integrity (C) Analytical Thinking (0) Dependability (C)
Social Science
Management Dependability (C) Integrity (C) Leadership (E, A)
Office and Dependability (C) Integrity (C) Cooperation (A)
Administrative
Support
Personal Care and Dependability (C) Self-Control (N) Integrity (C)
Service
Production Dependability (C) Cooperation (A) Integrity (C)
Sales and Related Dependability (C) Integrity (C) Self-Control (N)
Transportation and Dependability (C) Self-Control (N) Integrity (C)

Material Moving

Well and good one might claim, but does this translate into meaningful information about career readiness
and workplace success? Indeed, as is the case with its relation to educational outcomes, the influence of the Big
Five on work-related outcomes and behavior has been assessed in many studies, which cumulatively account for
several hundreds of thousands of persons (Barrick, Mount, & Judge, 2001; Berry, Ones, & Sackett, 2007; Judge,
Rodell, Klinger, Simon, & Crawford, 2013; Sackett & Walmsley, 2014). Table 5 displays the correlations
between the Big Five and a number of work-related outcomes, including overall job performance (usually
supervisor ratings), task performance, organizational citizenship behavior, and counterproductive
workplace behaviors.

Table 5: Relationships of the Big Five and a variety of workplace outcomes as determined
by various meta-analyses totaling over 190,000 workers

Job Task Organizational Counter-
Performance Performance Citizenship Productive
Behavior Work Behavior

Conscientiousness

Agreeableness
Emotional Stability
Openness
Extraversion




As in the educational context, greater Conscientiousness positively predicts performance and behavior in work
life, and also increases job satisfaction (Sackett & Walmsley, 2014). One should not, however, underestimate the
influence of the other Big Five factors. Agreeableness is not only something consistently shown to be of value in
Table 5, it actually does a better job of predicting counterproductive workplace behaviors, which can cost the
labor market millions (perhaps billions) of dollars per year, than any other skill. These Big Five factors have been
shown to be related to more specific job performance: Managers perform better when being more extraverted,
higher Emotional Stability and Agreeableness improve teamwork and interaction with others (e.g., clients),
whereas higher Openness enhances training proficiency.

BIG FIVE PERSONALITY ASSESSMENT

As fascinating as this information about the Big Five might be, it is not valuable without effective ways to teach
and measure these attributes. Neither researchers nor educators could determine which programs, approaches,
and interventions are most effective; evaluate their success at their initiatives; and identify which students most
needed this support without meaningful assessment techniques. And so the question becomes: Can the Big
Five be measured? Several methods exist, as summarized below and then explained in further technical detail
in the Appendix.

SELF-REPORTS

Self-reports have been used in noncognitive research for decades and have proven to be very eflicient in gathering
a lot of information over a brief period of time. Surveyed persons are asked to indicate their agreement with a
number of different statements (e.g., “I like to work hard at school”). In order to gain more detailed information,
respondents are not just answering whether they agree or not, but instead to report their level of agreement via
Likert-type scales, which provide anywhere between four and seven response options that represent increasing
grades of agreement. This type of assessment is preferred in environments when there are no stakes for the self-
assessor and faking is not expected (Lipnevich et al., 2013). Respondents, however, may fake their responses on
self-assessments to avoid having to attend training programs or to appear more attractive to a prospective school
admissions officer, university system, or employer (Zickar, Gibby, & Robie, 2004). Fortunately, researchers have
identified several promising methods for collecting data through self-reports while reducing fakability. These
include giving real-time warnings, using a forced-choice format, and using one’s estimates of how others will

respond to help control for faking (Ziegler, MacCann, & Roberts, 2011).

FORCED-CHOICE ASSESSMENT

This procedure has many different aspects, including pair comparisons, rank-ordering, and multidimensional
forced-choice. In pair comparisons, the test-taker must choose between two statements (e.g., which is more
like you: “I work hard” or “I enjoy working in teams”?). In rank-ordering, test-takers must rank a series of
equally desirable statements in order from “most like me” to “least like me.” In multi-dimensional forced-choice
assessments, test-takers are presented with a dichotomous quartet of four different traits, in which two socially
desirable statements are paired with two socially undesirable statements (Jackson, Wroblewski, & Ashton, 2000).
There is compelling evidence to suggest that forced-choice tests are less fakeable than standard rating scales,
and show stronger relationships with performance outcomes (Drasgow et al., 2012; Jackson et al., 2000). An
empirically-based procedure for item selection and test development, combined with new statistical modeling



techniques, seems to produce the best of all worlds: fake-proof normative tests that can also tell the individual
how they score relatively on each dimension. To date, forced-choice assessments have not been widely used in
primary and secondary education, although in principle they should work, certainly for high school students.
While they may have acceptable psychometric properties, and even predict valued educational outcomes, they
are often distinct from the actual processes and procedures that one might wish to see in an educational context.
The situation resonates with a similar instance in cognitive testing: Although Analogies tasks were demonstrable
predictors of first year college GPA, the College Board replaced these in the SAT® with essays, because essays,
not analogies, are tasks students actually must complete successfully while at college.

SITUATIONAL JUDGMENT TEST

A Situational Judgment Test (SJT) is a type of test where test-takers are presented with variegated situations,
each with several possible responses that must be evaluated (see Table 6 for an example). SJTs represent fairly
simple, economical simulations of relevant school-, home-, or job-related tasks. This methodology is suitable
for virtually any noncognitive skill (Lipnevich et al., 2013; MacCann & Roberts, 2008; Wang, MacCann,
Zhuang, Liu, & Roberts, 2009). SJTs can be text-based or presented through multimedia, and responses can be
multiple choice (i.e., pick the best response) constructed response (i.e., provide a response to this situation), or
ratings (i.e., rate each response for its effectiveness on a Likert-type scale) (Lievens & Coestsier, 2002; Lievens
& Sackett, 20006).

Table 6: A situational judgment test item measuring cooperation at the facet level, and
Agreeableness at the Big Five factor level

You are part of a group assignment that your teacher has set on [any potential school topic].
As you are all dividing up the workload, it becomes clear that both you and another student
are interested in the same topic. Your colleague has received good marks on this topic in the
past, but you have been extremely excited about working on this part of the project for several
months, even though it is new to you.

What would be the best response? (The participant is also asked what is the worst response
immediately after this question, which is entered into the scoring model.)

(a) Toss a coin to determine who gets to work on that particular aspect of the project.

(b) Insist that, for the good of the group, you should work on that aspect of the project because your
interest in the area means you will do a particularly good job.

(c) Insist that, for the good of the group, you should work on that aspect of the project because you are
able to give it more time.

(d) Ignore your own desires and allow the other person to work on that aspect of the project.

(e) Choose a different group member to work on that aspect of the project so that no one person is
privileged over another.




SJTs have several advantages over the traditional self-assessment instruments more commonly used to measure
the noncognitive skills described throughout this paper. First, SJTs may be developed to reflect both general and
more subtle and complex judgment processes than are possible with conventional tests. Second, S]Ts appear to
be associated with a less adverse impact on ethnic minorities, which may be of relevance to subgroup differences
in any population under consideration. Third, SJTs can be re-purposed as formative assessments, so as to provide
a student with feedback on his or her competencies in the domain of interest. Fourth, SJTs appear to be less
susceptible to faking, compared to self-assessments, where the improvement due to incentives can be up to a full
standard deviation. Fifth, SJTs have the advantage of face validity: participants in these surveys can quickly and
easily see what they are measuring, and it makes intuitive sense to them that being able to answer these type of
questions would correspond to the skills being assessed. Last but not least, students report them as engaging and
worth completing (Lipnevich et al., 2013), which better supports multiple administrations and retains student
“buy-in” to the ongoing process of noncognitive assessment.

BIOGRAPHICAL DATA

Biographical data (also known as biodata) is another approach. In this paradigm, individuals are asked
standardized questions about their past behaviors, activities, or experiences (e.g., “During the past month, how
many times have you been involved in group projects?). Respondents are offered multiple-choice answer options
or are requested to answer questions in an open format (e.g., state frequency of behaviors). Biodata may offer
a less fakeable method of assessment than standard self-assessment scales, as there are several test characteristics
that can be implemented to minimize faking (Schmitt, Oswald, Kim, Gillespie, & Ramsay, 2003). These include
asking individuals to elaborate on the biodata details (e.g., “What was the name of the last group project you
did?”) or combining results obtained with alternative measurement approaches (e.g., self-assessments). It is
noteworthy also that the biodata approach has variously survived legal challenges in high stakes (i.e., selection)
contexts (http://www.state.nj.us/csc/msb/decisions04/2004September/pdf/FAguannoEtAl pdf).

OTHERS-RATINGS

This is an assessment type in which others (e.g., teachers, supervisors, trainers, colleagues, friends, faculty
advisors, coaches, etc.) rate individuals on various noncognitive skills. This method has a long history, and
numerous studies have been conducted that employed this methodology to gather information. Others-ratings
have an advantage over self-assessments, in that they preclude socially desirable responding, although they are
prone to rating biases. Self- and other-ratings do not always converge, but other-ratings have been demonstrated
often to be effective in predicting a range of educational outcomes (Kenny, 1994; Wagerman & Funder, 20006).

Letters of recommendation represent a specific form of other-ratings and have been extensively used in a broad
range of academic and workplace contexts (Arvey, 1979). Letters of recommendation provide stakeholders with
detailed information about the applicants’ past performance, with the writers’ opinion about the applicant
being presented in the form of an essay. One major drawback of letters of recommendation is that they are
not in standardized format: Different letter-writers may include or exclude qualitatively different types of
information, such that it is difficult to judge one letter against another. A standardized format for such letters
can be developed to prompt faculty members to respond to specific items using a Likert scale, in addition
to eliciting open-ended comments (Kyllonen, 2008). Developing a standardized format for the primary and
secondary education community, using constructs thought highly relevant, would seem feasible, and could
indeed supplement the information provided by self-assessments that the individual might take.



TOWARDS A COMPREHENSIVE
NONCOGNITIVE ASSESSMENT SYSTEM

A recent RAND corporation research report found that assessments can influence and improve teaching and
student outcomes when certain conditions are met, and though this study was addressing cognitive testing, it is
likely the findings would be pertinent to the noncognitive domain as well. These conditions include “Teachers
receive training and support to interpret scores effectively; the test scores ‘matter’ but important consequences
do not follow from test scores alone; they are a part of an integrated assessment system that includes formative
and summative components; and they are one component of a broader systemic reform effort.” It is also
important that the assessments have “face validity”; in other words, that when teachers and administrators view
the assessment tool, they can recognize and respect it as an effective technique for its purposes and goals (Faxon-
Mills, Hamilton, Rudnick, & Stecher, 2013).

Among the social and emotional learning assessment tools currently available, one of the most highly regarded
is the Mission Skills Assessment (MSA) of the Index group, which is currently only available for measuring
students (by group, not individually) in grades six, seven, and eight. A (different) RAND Corporation research
report, published in Fall 2013, entitled “Measuring 21st Century Competencies,” reviewed the tools currently
available for that purpose, and singled out the MSA as standing above the others for its ease of use, cost
effectiveness, reliability, validity, and resistance to faking (Soland, Hamilton, & Stecher, 2013). It makes use of
many of the assessment techniques previously discussed—self-report, bio-data, situation judgment tests, and
others-rating—to arrive at measures of the key noncognitive constructs (with various facets of the Big Five
represented quite extensively).

Many educators at schools using the MSA are committed to using the tool as a foundation and springboard for
improving student outcomes in the skills measured by the MSA. Some of the ways in which they are doing so
include aligning their internal assessments—project rubrics, disciplinary sheets, student-led conferences, report
cards, and much more—with the MSA noncognitive skills; organizing professional development for faculty and
parent education on the skills; and infusing their curriculum with lessons about the skills (Martin & Pullman,
2014). Other schools are intentionally shifting their instructional strategies in ways that they think should
improve their student outcomes in low-performing areas, such as a school with poor performance in curiosity
and teamwork adapting a project-based learning methodology that emphasizes real-world connections, inquiry
driven learning, and group-based collaborative learning.

As such, the MSA represents an early proof of concept regarding the power of a comprehensive noncognitive
assessment system, but it is limited in not fully covering important facets of Conscientiousness (currently it
focuses almost exclusively on time management and organization), containing far too few situational judgment
test items, and not providing students, parents, and teachers with feedback and action plans that might point
them directly to educational interventions. A truly impactful noncognitive assessment system would also need
to be extended down (into the early grades) and up (into the latter grades) with modern equating techniques,
so as to systematically influence policy and practice. Because no comprehensive noncognitive assessment system
has yet been translated or localized beyond English speaking students and the American context, it is our hope
that a more global and expansive noncognitive assessment system is created in the not too distant future,
with scientists, educators, and policymakers all at the table to influence its content, breadth, and reach into
the real world.



CONCLUSION

The value of noncognitive skills could not be clearer, whether by the research evidence of hundreds of studies or
by the common sense and intuition of nearly every classroom teacher. The Big Five personality factors model,
widely recognized and trusted among psychology researchers, and increasingly appreciated by economists,
policy makers, and educators, offers a foundation for organizing the enormous list of desirable skills and traits
commonly discussed when promoting noncognitive skills. Furthermore, reliable and meaningful assessments
now exist.

The rest remains for educators and education decision makers. The excuse that “we can’t measure that” no longer
exists when it comes to critical noncognitive attributes. Educators already understand the importance of the
value, but major gaps persist in awareness of the strategies they might use to translate noncognitive measurement
data into action, including techniques for teaching, learning, and assessment. If we are to prepare our current
generation of primary and secondary education students for the demands of a vastly more competitive global
economy, it is time to make the commitment, choose the framework, embed them in education practice,
implement the assessments, and use them to drive improvement of outcomes for our students.
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APPENDIX:
ADDITIONAL INFORMATION
ON ASSESSMENT APPROACHES

A.1 SELF-REPORTS

Many issues must be taken into account when developing a psychometrically sound self-report assessment, and
there is a large literature on a wide variety of such topics. The optimal number of points on a scale, scale point
labels, the inclusion of a neutral point, alternative ordering, and other test characteristics have been widely
analyzed and examined (Krosnick, Judd, & Wittenbrink, 2005). For instance, studies reveal that response
scale format influences individuals’ responses (Rammstedt & Krebs, 2007), while the inclusion of negatively-
keyed questions (to avoid acquiescence or “yay-saying”) is considered controversial (DiStefano & Motl, 20006).
Respondents vary in their use of the scale—for example, young males tend to use extreme answer categories
(Austin, Deary, & Egan, 20006), as do Hispanics (Marin, Gamba, & Marin, 1992), and in general, there are
demonstrable cultural effects in response style (Harzing, 2006).

A.2 FORCED-CHOICE ASSESSMENT

Of all of these methods, forced-choice measurement appears the most promising in reducing fakeability of
self-reports. The procedure has many different aspects, including pair comparisons, rank-ordering, and
multidimensional forced-choice. In pair comparisons, the test-taker must choose between two statements (e.g.,
which is more like you: “I work hard” or “I enjoy working in teams”?). In rank-ordering, test-takers must rank
a series of equally desirable statements in order from “most like me” to “least like me.” Both of these methods
require that the paired statements included in any one item are carefully matched for social desirability, so
that test-takers cannot use the evaluative aspects of the statements in their responses. In multi-dimensional
forced-choice assessments, test-takers are presented with a dichotomous quartet of four different traits, in which
two socially desirable statements are paired with two socially undesirable statements (Jackson, Wroblewski, &
Ashton, 2000). For example, a test-taker would be asked to select which is “most like you” and which is “least
like you” from the following four statements: (a) “I work hard,” (b) “I lose my temper,” (c) “I love to help
others,” and (d) “I cannot deal with change.” The statement selected as “most like you” would be scored “+1,”
the statement selected as “least like you” would be scored “-1,” and the statements that were not endorsed at all
would be scored zero.

There is compelling evidence to suggest that forced-choice tests show stronger relationships with performance
outcomes and are less fakeable than standard rating scales (Drasgow et al., 2012; Jackson et al., 2000).Forced-
choice measures, however, have what is known as ipsative properties. That is, scores on forced-choice measures may
be appropriate for comparing the relative level of different traits within an individual, but they are inappropriate
for comparing the relative level of a trait across different people. Essentially, personality dimensions lose their
independence when measured this way: one cannot be high on them all. This poses a problem for test-takers
who really are high on multiple personality dimensions, or for test users who want to select individuals based on
high (or low) scores on one or more personality dimensions.
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