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ACT Tessera Technical Bulletin 
 

Chapter 1: Introduction to ACT Tessera 
 
What is ACT Tessera? 
ACT® Tessera® is a comprehensive assessment 
system designed to measure six social and 
emotional skills. The assessment is taken online 
and, together with student- and school-level 
reports, helps provide students, parents, teachers, 

 

and schools a holistic picture of students’ 
strengths and weaknesses. In addition, feedback 
and “playbook” activities are provided that are 
designed to help students improve their skills in 
each of the six areas. The six social and emotional 
skills of ACT Tessera are labeled and defined in 
Table 1. 

Table 1. Tessera Social and Emotional Skills and Corresponding Definitions 

Skill Definition 

Organization / 
Responsibility 

The extent to which a student is reliable, responsible, and dependable, pays attention to detail, 
and fulfills school (and related) obligations 

Tenacity  / Grit 
The extent to which a student expends effort and establishes and maintains personally 
challenging achievement goals 

Teamwork / 
Cooperation 

The extent to which a student is pleasant, cooperative, sensitive to others, easy to get along with, 
and has a preference for associating with other members of the school community 

Composure / 
Resilience 

The extent to which a student is poised, flexible, and able to cope with pressure, stress, criticism, 
setbacks, and personal and school-related problems 

Curiosity / Ingenuity 

The extent to which a student is open-minded, thoughtful, interested in different types of 
students and their points of view, accepting of differences in fellow students, innovative and 
creative in one’s school (and extra-curricular) work, and enjoys the process of thinking about and 
solving school problems 

Leadership / 
Communication 
Style 

The extent to which a student is assertive, persuasive, enthusiastic, and independent; somewhat 
related to a student’s level of sociability 
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Chapter 2: ACT Tessera Background and Social and 
Emotional Skills Assessed 
 
What are Social and Emotional Skills? 

There is growing consensus in the realm of public 
policy and in research in education, psychology, 
and economics that a number of factors outside of 
cognitive ability may be just as, or nearly as, 
important for educational and workplace success. 
A few examples include grit, curiosity, teamwork, 
leadership, and resilience. Because most of these 
factors often demonstrate low zero-order 
correlations with cognitive ability, they are often 
referred to as noncognitive factors (see Kyllonen, 
Lipnevich, Burrus, & Roberts, 2014, for a review). 
Several alternative terms exist for the factors 
encompassed by noncognitive factors, including 
character strengths, social emotional learning 
skills, personal skills, personal qualities, and 
psychosocial skills (Kyllonen et al., 2014). For the 
purpose of this document, and in the interest of 
clarity, we will use the term social and emotional 
skills as this term seems to resonate most clearly 
with educators.  

Educators nearly universally believe in the value of 
social and emotional skills, and this belief is 
reflected in their presence in both K-12 (e.g., 
Stemler & Bebell, 2012) and university mission 
statements (e.g., Oswald, Schmitt, Kim, Ramsay, & 
Gillespie, 2004). Not only do people believe that 
social and emotional skills are important, research 
also demonstrates that they are. Social and 
emotional skills predict a variety of important 
outcomes, including, but not limited to: 

• Academic performance such as grades 
(Poropat, 2009) 

• Academic retention (Robbins et al., 2004) 

• Behavioral problems (Ge & Conger, 1999) 

• Happiness (Diener & Lucas, 1999) 

• Health (Bogg & Roberts, 2004) and longevity 
(Roberts, Kuncel, Shiner, Caspi, & Goldberg, 
2007) 

• Job performance (Barrick, Mount, & Judge, 
2001) 

• Job satisfaction (Judge, Heller, & Mount, 2002) 

• Marital satisfaction (Watson, Hubbard, & 
Wiese, 2000) 

• Peer relationships (Jensen-Campbell et al., 
2002) 

Furthermore, there is evidence that social and 
emotional skills change over time (Roberts, 
Walton, & Viechtbauer, 2006) and may be 
improved through school-based programs (e.g., 
Durlak, Weissberg, Dymnicki, Taylor, & Schellinger, 
2011). 
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ACT Tessera Social and 
Emotional Skills Organizing 
Framework: Five Factor Model 
of Personality 
Five Factor Model 

As its organizing framework, ACT Tessera uses the 
Five Factor Model of personality (FFM; Digman, 
1990). The FFM, also called the Big Five, was chosen 
because it is an evidence-based framework that 
helps K-12 policymakers and educators make sense 
of the plethora of social and emotional skills 
beyond academics that are critical for student 
success. There is a large body of psychological 
research studies conducted in the past two 
decades supporting the framework and 
establishing the many critical education and life 
outcomes associated with the five personality 
factors. Below, the origins of the FFM are 
discussed.  

The Big Five 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 1925 New International Dictionary for 
English words describing human characteristics. In 
total, roughly 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; Cattell, 1973). Thus, the modern 
psycholexical approach was born and applied by 
many researchers to come (Fiske, 1949; Norman, 
1963; Tupes & Christal, 1961), resulting in five factors. 
Based on the items summarized, these factors are 
most commonly labeled Extraversion, 
Agreeableness, Conscientiousness, Emotional 
Stability (vs. Neuroticism), and Openness to 

Experience, and are often referred to as the FFM or 
the Big Five. 

Extraversion describes a person’s likelihood to 
engage in social interaction and propensity 
towards sensation seeking. Less extraverted 
persons are more reserved and less socially 
dominant. Like Extraversion, Agreeableness is a 
trait primarily influencing interactions with others. 
A very agreeable person may be described as 
friendly, helpful, and empathic. 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. 
However, individuals with high emotional stability 
also tend to be less cautious. Openness to 
Experience 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 is thought to 
be related to conservatism.  

Even though they were first discovered in the 
English language, replication studies, either 
involving the full psycholexical approach (for an 
overview see De Raad, 2000), or applying 
translations of established FFM inventories, 
resulted in the same five factors (see, e.g., McCrae & 
Terracciano, 2005; Schmitt, Allik, McCrae, & Benet-
Martinez, 2007). Indeed, this research has 
supported the FFM’s universality in the vast 
majority of countries, cultures, and languages 
across the world.   

The popularity and expansion of FFM emerged 
because it is the best compromise between a 
conceptually simple model and an exhaustive 
representation of all aspects comprising a human's 
personality. This means that these five broad 
factors measure personality relatively efficiently, 
but with less precision in measuring individual 
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behaviors than might otherwise be the case (Soto 
& John, 2009). Thus, the search for “facets” below 
the higher order FFM factors began (see, e.g., Costa 
& McCrae, 1995; DeYoung, Quilty, & Peterson, 2007; 
John & Srivastava, 1999; Soto & John, 2009). These 
facets help measure desired traits with much 
higher precision, and the appropriate facets can be 
picked for every situation, thus also increasing time 
and cost efficiency.  

Given that the Big Five are broad and multifaceted, 
it becomes clear why newer, less well-established 
social and emotional constructs can be integrated 
into the FFM. Hence the Big Five can be 
considered as something of a “Rosetta Stone” for 
understanding social and emotional skills and their 
typology (Roberts, Martin, & Olaru, 2015). By offering 
the same content presented in the words of many 
different languages, the Rosetta Stone allowed 
archaeologists to understand how languages 
related to one another, and how different words in 
different languages have the same underlying 
meaning. Using the Big Five, 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. 

Do the Five Factor Model Traits 
Change?   

Until recently, it was thought that personality was 
"set like plaster" by early adulthood (see e.g., Costa 
& McCrae, 1994; James, 1981). Recent meta-analytic 
data can settle this debate. 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. 
This level of consistency has been misinterpreted 
as indicating that personality is stable over time. 
However, individuals can maintain their relative 
standing within a group over time while the entire 
group can shift a nontrivial degree. That is, high 
rank-order consistency does not imply that there 
is no mean-level change. In their meta-analysis of 
mean-level personality change, Roberts and 
colleagues (2006) found that individuals became 
more socially dominant, conscientious, agreeable, 
and emotionally stable throughout the lifespan, 
particularly in adolescence and early adulthood, 
and the effects were not slight; change over the 
lifespan reached a full standard deviation (see 
Figure 1). 
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Figure 1. Meta-analytic evidence showing personality changes over the lifespan 

This research supports the potential for 
educational interventions (see the following 
section for a brief discussion of 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, this research 
suggests that social and emotional 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 social and 
emotional skills (Belfield et al., 2015).  

 
 

 

 
Do the Five Factor Model Traits 
Predict Academic Outcomes?   

There is a vast body of psychological studies 
supporting the FFM framework and establishing 
many critical outcomes, including those in the 
academic domain, associated with the Big Five. 
This allows educators and policymakers to make 
use of existing research on what is important, 
what can be changed, and how meaningful 
change can happen. Table 2 below gives a 
summary of the research that has thus far been 
conducted on the relationship between the Big 
Five and academic performance with an 
accumulated sample size of over 70,000 students 
(Poropat, 2009). It displays the correlations 
between the Big Five and academic performance 
and the correlation between cognitive ability and 
academic performance (in this case, as measured 
by grade point average). 
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Table 2. Correlations Between the Big Five / Cognitive Ability and Grade Point Average in 
Primary, Secondary, and Tertiary Educational Levels as Reported in a Meta-Analysis of Over 
70,000 students 

 Educational Level 

 Primary Secondary Tertiary 

Conscientiousness .28 .21 .23 

Agreeableness .30 .05 .06 

Emotional Stability .20 .01 -.01 

Openness .24 .12 .07 

Extraversion .18 -.03 -.01 

Cognitive Ability .58 .24 .23 

 
The research is compelling; these traits matter. By 
secondary education, Conscientiousness is nearly 
as important for academic performance as 
cognitive ability, and yet, it receives less attention 
in large-scale group score assessments with policy 
impact. Indeed, little attention is paid to how 
these types of skills might be enhanced during a 
student’s school career. 

This last point is particularly pertinent. Research in 
this field has led to the empirically founded 
assumption that cognitive ability may not be 
changed easily (see, e.g., Kyllonen, Roberts, & 
Stankov, 2008), but personality traits can be, and 
in fairly brief and sometimes innocuous ways (see, 
e.g., Dweck, 2012). Roberts and colleagues carried 
out a meta-analysis showing that interventions 
(primarily clinical interventions) have the capacity 
to alter personality traits to a significant degree 
even with an average duration of 24 weeks 
(Roberts et al., 2017). Another recent meta-analysis 
sheds light on the effectiveness of social and 
emotional learning interventions. Summarizing 
the results of over 75 studies, including studies of 
afterschool programs where social and emotional 
skills are inculcated, Durlak, Weissberg, and 
Pachan (2010) noted that these informal learning 
programs had an overall positive and statistically 
significant impact on participants. 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 (i.e., SAFE) programming were associated 
with practical gains in participants’ test scores of 
12 percentile points between the afterschool and 
control groups, 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). 

 
Crosswalk of ACT Tessera 
Constructs to the Five Factor 
Model 

The constructs assessed by ACT Tessera can be 
crosswalked on a one-to-one basis with FFM 
constructs. This crosswalk is provided in Table 3. 
Note that Conscientiousness is represented twice. 
Conscientiousness is overrepresented because of 
its association with so many critical life outcomes, 
including academic achievement (Poropat, 2009). 



ACT Tessera Technical Bulletin 

 

 

7 

 

Table 3. Crosswalk of ACT Tessera Constructs to FFM Constructs  

ACT Tessera Skill FFM Factor 

Organization / Responsibility Conscientiousness 

Tenacity  / Grit Conscientiousness 

Teamwork / Cooperation Agreeableness 

Composure / Resilience Emotional Stability 

Curiosity / Ingenuity Openness 

Leadership / Communication Style Extraversion 

 
 

This crosswalk was conducted rationally by 
comparing the definitions of ACT Tessera skills 
with the definitions of the FFM factors. This 
crosswalk is also supported by research 
demonstrating significant correlations of the ACT 
Tessera skills and the FFM factors. For example: 

• Time Management (related to Organization / 
Responsibility) is correlated with 
Conscientiousness (Burrus, Jackson, 
Holtzman, Roberts, & Mandigo, 2013) 

• Grit is correlated with Conscientiousness 
(Duckworth & Quinn, 2009) 

• Goal Setting (related to Tenacity / Grit) is 
correlated with Conscientiousness (Klein & 
Lee, 2006) 

• Interpersonal conflict (related to Teamwork / 
Cooperation) is correlated with Agreeableness 
(Jensen-Campbell & Graziano, 2001) 

• Test anxiety (related to Composure / 
Resilience) is correlated with Emotional 
Stability (Moutafi, Furnham, & Tsaousis, 2006) 

• Coping (related to Composure / Resilience) is 
correlated with Emotional Stability (MacCann, 
Lipnevich, Burrus, & Roberts, 2012) 

• Curiosity is correlated with Openness 
(Komarraju, Karau, & Schmek, 2009) 

• Creativity (related to Curiosity / Ingenuity) is 
correlated with Openness (McCrae, 1987) 

• Leadership is correlated with Extraversion 
(Judge, Bono, Ilies, & Gerhardt, 2002) 
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Crosswalk of ACT Tessera Skills to 
the ACT Holistic Framework 

ACT has recently developed a Holistic Framework 
for education and workplace success that 
provides a complete description of what students 
should know and be able and willing to do to 
succeed at school and in the workforce (Camara, 
O'Connor, Mattern, & Hanson, 2015). The 
framework includes four broad domains:  

1. Core academic skills, which includes 
academic knowledge and skills from the areas 
of English language arts, mathematics, and 
science; 

2. Cross-cutting capabilities, which includes 
knowledge and skills that are helpful to 
performance across academic areas (e.g., 
collaborative problem solving); 

3. Behavioral skills, which includes 
interpersonal, self-regulatory, and task-related 
behaviors that are important for school and 
work success; and 

4. Education and career navigation skills, which 
includes personal characteristics, knowledge, 

and processes that guide individuals through 
their education and career paths.  

Of these four domains, the behavioral skills 
domain is most relevant to ACT Tessera. The 
behavioral skills framework is based on the 
HEXACO model of personality (Ashton & Lee, 
2007), which has been proposed as more 
comprehensive than the FFM. The HEXACO is a 
six-factor model of personality with factors labeled 
Honesty-Humility (H), Emotionality (E), 
Extraversion (eX), Agreeableness (A), 
Conscientiousness (C), and Openness to 
Experience (O; Ashton et al., 2004). Thus, the 
HEXACO is similar to the FFM, with the largest 
exception being the Honesty-Humility factor, 
which typically falls under the Agreeableness 
factor in the FFM (although other minor 
differences do exist). The developers of the 
HEXACO have found some evidence that the 
HEXACO model may more readily replicate across 
cultures that emphasize honesty and humility 
(Ashton et al., 2004). Because the HEXACO is 
structurally similar to the FFM, ACT Tessera can 
also crosswalk easily to the ACT Holistic 
Framework. This crosswalk is presented in Table 4.  

 

Table 4. Crosswalk of ACT Tessera Constructs to ACT Behavioral Skills Framework 

ACT Tessera Skill ACT Holistic Model Behavioral Skills Framework 

Organization / Responsibility Sustaining Effort (Conscientiousness) 

Tenacity  / Grit Sustaining Effort (Conscientiousness)  

Teamwork / Cooperation Getting Along with Others (Agreeableness) 

Composure / Resilience Maintaining Composure (Emotionality) 

Curiosity / Ingenuity Keeping an Open Mind (Openness to Experience) 

Leadership / Communication Style Socializing with Others (Extraversion) 

N/A Acting Honestly (Honesty-Humility) 
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One major reason that we decided not to assess 
Acting Honestly in early versions of Tessera 
concerns information we gained from educators 
and parents over the course of our careers. While 
the construct is of undoubted importance, there 
seems to be near universal acknowledgment that 
providing a student, parent, or teacher with this 
type of information carries with it some risk. For 
example, it seems self-evident that a parent 
learning his or her child scores low on this 
dimension, may find the information controversial 
(i.e., measuring this construct may lead to a variety 

of unintended consequences). Furthermore, 
Acting Honestly may be perceived as more 
evaluative of a student’s character than the other 
constructs. That is, a student may be perceived as 
a “bad person” if he or she scores low on Acting 
Honesty. We feel it goes beyond the purpose of 
the assessment to send these types of messages 
to students, parents, and teachers, whether they 
are sent intentionally or unintentionally.  
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Chapter 3: Multi-trait Multi-method Assessment 
 
ACT Tessera assesses each of the six social and 
emotional skills with three methods: self-report 
Likert-type scales (SR), forced choice (FC), and 
situational judgment tests (SJT). Every 
measurement method is subject to its own biases 
or weaknesses, and ACT Tessera employs multiple 
methods to minimize the effects of these biases or 
weaknesses. This is known as a multi-trait multi-
method (MTMM) design. According to Kenny and 
Kashy (1992), “The underlying view of 
measurement in the MTMM analysis is that to 
measure a theoretical construct, different 
measures, each with its own bias, are selected. 
Bias that is due to method effects is reduced 
through a triangulation process” (p. 170).   

The benefit of the MTMM design is intuitive. For 
example, SR items might be easily faked (see 
below), whereas SJTs might be somewhat more 
difficult to fake but might have problems of their 
own. For example, some students might have 
difficulty mentally projecting themselves into 
hypothetical situations. If only one of these 
methods is employed in an assessment system, 
then the bias associated with that method can 
seriously compromise the assessment’s validity. 
However, the use of multiple methods minimizes 
this problem. The addition of SJT and FC items 
means that faking is a concern for approximately 
33% of the items rather than 100% of them. Each 
assessment method is briefly described below. 

 

 
 

Self-report Likert-type Scales 
(SR) 
SRs have been used in social and emotional 
learning research for decades and are known to 
be very efficient in gathering a lot of information 
in a brief period of time. An example item is 
provided in Figure 2 below. Surveyed persons are 
asked to indicate their level of agreement with a 
number of different statements (e.g., “I work hard 
at school”).  

This type of assessment is preferred in 
environments when there are no stakes for the 
self-assessor and faking is not expected 
(Lipnevich, MacCann, & Roberts, 2013). However, 
respondents 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 (e.g., Zickar, Gibby, & Robie, 
2004). Furthermore, SR items might be 
particularly susceptible to reference effects. That 
is, often people answer SR items by asking the 
question, “compared to whom?” As a 
consequence, for example, it could be the case 
that students from very high achieving schools 
might rate themselves lower on their social and 
emotional skills than students from lowachieving 
schools simply because they are using a different 
reference group, and not because they are truly 
lower on these skills. This is often called the Big-
Fish Little-Pond effect (Marsh & Hau, 2003).  
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Figure 2. Example self-report item 

Forced Choice (FC) 
In FC assessments, statements or adjectives are 
grouped in blocks, and respondents are instructed 
to make selections within each block regarding 
how accurately the statements describe him or 
her. There are several variations of FC 
methodology (Hontangas et al., 2015). One 
variation is the number of items included per 
block. For example, in pair comparisons, the 
respondent must choose between two items (e.g., 
Which is more like you: “I enjoy leading class 
discussions” or “I work hard in school to achieve 
my goals”?). Often times, three or four items 
appear per block. FC inventories can also vary 
according to instructions given to the 
respondents; they may be asked to either fully or 
partially rank order the items from “least like me” 
to “most like me,” or they may be asked to select 
just one item that is characteristic of them. Finally, 
there can be either multidimensional or 
unidimensional FC assessments. In 
multidimensional FC assessments, respondents 

are presented with two or more items, each of 
which is an indicator of a different latent trait. Any 
permutation of these three assessment 
characteristics can be selected based on one’s 
goals and targeted population characteristics to 
optimize the amount of information that can be 
collected against testing time. An example of a 
partially ranked unidimensional triad forced 
choice item is presented in Figure 3 below. 
Respondents are instructed to select the 
statement that is “most like me” and the one that 
is “least like me”. 

There is compelling evidence to suggest that FC 
tests cannot be faked as easily as SR Likert-type 
tests (e.g., Jackson, Wroblewski, & Ashton, 2000). 
They have also shown stronger relationships with 
performance outcomes (e.g., Drasgow et al., 2012). 
Furthermore, given that no scales are used in 
these items, FC tests eliminate scale response 
effects. Reference bias should also be minimized 
with FC tests because respondents conduct an 
internal (self vs. self) rather than an external (self 
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vs. other) comparison when answering the items. 
Also, the validity of FC assessments has been 
supported for a variety of constructs, including 
emotional intelligence (e.g., Anguiano-Carrasco, 
MacCann, Geiger, Seybert, & Roberts, 2014).  

Until recently, this methodology had one notable 
downside; only ipsative scores could be produced, 
which do not allow for between-person 
comparisons. Recent advances, however, allow for 
normative scores to be generated through item 
response theory modeling. Brown and Maydeu-

Olivares (2011) proposed scoring binary responses 
derived from fully and partially ranked data using 
a multidimensional normal ogive model, with local 
dependencies due to statements appearing in the 
multiple pairs (utilities) associated with each item 
having constrained (equal) parameter estimates. 
Using that methodology, one can compute item 
loadings, item thresholds, and factor scores, which 
translate to item discrimination, item extremity, 
and person parameters (trait scores), respectively, 
in traditional item response theory terminology.  

 
 

 
 

 

Figure 3. Example forced choice item 

Situational Judgment Tests 
(SJT) 
When answering SJT items, participants are asked 
how best to, or how they might typically deal with 
some situation. Figure 4 below provides an 
example SJT item. Situations can be described in 
words or can be audio/videotaped, and response 
types can include multiple choice, constructed 
response, and ratings (e.g., “How good would this 
response be?”), among others (McDaniel, 

Morgesen, Finnegan, Campion, & Braverman, 
2001). The methodology enables the 
measurement of many relevant attributes of 
individuals, including leadership, teamwork, 
achievement orientation, self-reliance, 
dependability, sociability, emotion management, 
and conscientiousness (e.g., Kyllonen & Lee, 2005; 
MacCann & Roberts, 2008; Oswald et al., 2004; 
Wang, MacCann, Zhuang, Liu, & Roberts, 2009).  
SJTs have been shown to predict many different 
criteria such as academic success (Lievens & 
Sackett, 2012; Oswald et al., 2004), leadership 



ACT Tessera Technical Bulletin 

 

 

13 

(Legree, 1995), and managerial performance 
(Howard & Choi, 2000). Hooper, Cullen and Sackett 
(2006) reviewed evidence that SJTs are less prone 
to faking than SR assessments, pointing to the 
promise of SJTs as a method of addressing faking 
issues in education.  

SJTs have several additional advantages over 
traditional SR instruments. First, SJTs may be 
developed to reflect both general and more subtle 
and complex judgment processes than what is 
possible with conventional SR tests. Second, SJTs 
appear to be associated with less adverse impact 
on ethnic minorities, which may be of relevance to 

subgroup differences in any population under 
consideration (e.g., Schmitt et al., 2009). Third, SJTs 
can be repurposed as formative assessments so as 
to provide a student with feedback on his or her 
competencies in the domain of interest. Fourth, 
SJTs have the advantage of face validity; that is, 
the situations presented to students “look and 
feel” like situations that would be encountered in 
real life. Last but not least, students report them as 
engaging and worth completing (see Lipnevich et 
al., 2013), which better supports multiple 
administrations and retains student “buy-in” to 
the ongoing process of social and emotional 
learning assessment. 
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  Figure 4. Example situational judgment test item
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Chapter 4: Initial ACT Tessera Item Development 
 
Construct Selection 
The six constructs of ACT Tessera were selected 
based on two criteria. First, each factor of the FFM 
was selected to generate a holistic student 
assessment. Thus, each factor of the FFM is 
covered by at least one ACT Tessera social and 
emotional skill (see Table 3 above). Second, 
constructs were selected in such a way to 
maximize the power of the assessment to predict 
important outcomes. This is reflected in the fact 
that Conscientiousness is represented by two ACT 
Tessera constructs. Recall that, of the FFM 
domains, Conscientiousness tends to be the most 
predictive of academic outcomes (Poropat, 2009). 
Definitions of each scale can be found in Table 1 
above.  

Initial Item Development 
Construct definitions written by research 
scientists working on the development of ACT 
Tessera were provided to item writers to generate 
the initial item pool. Items were contextualized so 
that scenarios portrayed would fit either a middle 

school or high school student’s experience. 
Research scientists reviewed each item, and they 
were then revised by the item writers based on 
feedback provided. Final Flesch-Kincaid reading 
levels are 5.7 and 6.1 for the middle school and 
high school forms, respectively.  

Items were piloted in 12 middle schools and seven 
high schools from across the United States. A total 
of 1,654 middle school and 2,015 high school 
students completed the pilot. Norms for scoring 
reports and providing student feedback were 
generated based on these samples (see Norms 
section in Chapter 5 for final norms).  

 
Final Item Set 
The final ACT Tessera item set includes 48 SR 
items (eight per construct), 24 SJTs (three per 
construct except for Responsibility / Organization 
and Tenacity / Grit, which have six each), and 20 
FC triads. The FC triads are balanced to ensure 
equal representation of each construct. 
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Chapter 5: Tessera 1.0 
A selection of schools administered ACT Tessera 
during the 2016-2017 academic year. All schools 
reported on completed the assessment by June 
2017. Details of the student characteristics and 
psychometric properties of the scales appear 
below. Two forms were administered – one to 
middle school students in grades 6-8 and one to 
high school students in grades 9-12. Details of 
each are reported separately. 

Middle School Form 
Method 
Participants 

Fourteen schools participated yielding a total of 
2,852 students. The demographics of these 
students are reported in Table 5. Note that the 
school with the greatest number of students (N = 
1,081) did not report demographic information, 
and there were some missing data in other 
schools as well, which is why Ns per demographic 
variable do not sum to 2,852. 

Procedure  

Students took ACT Tessera online during a class 
session that was designated by their schools. 
Schools allotted one class period for completion of 
the assessment, and the great majority of 

students were able to complete the assessment 
during that time. Students were allowed to take 
longer than one class period if necessary. Prior to 
test administration, schools scheduled test 
administration times, and test administrators 
provided schools with student login information. 
Two weeks after students completed ACT Tessera, 
they were given their individualized student 
reports, and schools were provided with roster 
reports. At the completion of data collection for all 
schools, schools were provided with school-level 
reports.  

Data Cleaning and Scoring 

Response patterns were examined for each case 
for each method and were flagged and eliminated 
pairwise if one of two patterns were observed. 
First, cases were flagged if they were missing 
more than 20% of the items per method. Second, 
for SR and SJT responses, cases were flagged if 
their level of variance per inventory was too low 
(i.e., less than .10), indicating acquiescent 
responding or some other response bias, or too 
high (i.e., 4.0 or greater), indicating careless 
responding. For FC, the second criterion for 
flagging was no variance in responding (e.g., 
always selecting the first statement as “most like 
me” and the second as “least like me”).  
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Table 5. Sample Demographic Characteristics 

N Valid % 

Grade Level 

 6 

 7 

 8 

Gender 

 Female 

 Male 

 Other or Decline to Answer 

Race / Ethnicity 

 American Indian or Alaska Native 

 Asian 

 Black or African American 

 Native Hawaiian or Other Pacific Islander 

 Hispanic, Latino, or of Spanish Origin 

 White 

Decline to Answer 

615 

631 

525 

804 

932 

34 

17 

195 

98 

37 

249 

942 

92 

34.7 

35.6 

29.6 

45.4 

52.7 

1.9 

1.0 

12.0 

6.0 

2.3 

15.3 

57.8 

5.6 

Total 2,852 

Note. Due to missing data, the Ns do not sum to 2,852. 
not provide this information, and one large school (N = 
any demographic data.  

Some students did 
1,081) did not provide 

SR and SJT items keyed in the negative direction 
were reversed before scoring. SR scores were 
obtained by calculating the mean of the eight 
items per construct. SJT scores were obtained by 
calculating the sum of the total number of items 
comprising each construct. FC scores were 
obtained by fitting the Thurstonian IRT model to 
the data, and the resulting factor scores were 
saved. Aggregate scores were computed by 
standardizing the SR, SJT, and FC scores and then 
calculating the mean of these three. For example, 
Leadership / Communication Style SR, SJT, and FC 
scores were transformed into z scores, then these 
three standardized scores were averaged to yield 
a single, aggregate Leadership / Communication 
Style score. Cronbach’s alpha values for these 
aggregate scales all exceeded .70, which is the 

consensus threshold for an acceptable degree of 
reliability (Nunnally, 1978). Cronbach’s alpha for 
the scales reached: Organization / Responsibility 
(.83), Tenacity / Grit (.85), Teamwork / Cooperation 
(.76), Composure / Resilience (.74), Curiosity / 
Ingenuity (.73), and Leadership / Communication 
Style (.78). 

Results 
Reliability 

Cronbach’s alpha was computed for the six SR and 
SJT scales. Most values exceed .70, but one SR and 
two SJT scales fell slightly below this value. These 
values can be found in Table 6. 
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Table 6. Self-report and Situational Judgment Test Scales’ Cronbach’s Alpha 

 
Self-report Situational Judgment 

Test 

Organization / Responsibility .74 .78 

Tenacity / Grit .67 .84 

Teamwork / Cooperation .75 .79 

Composure / Resilience .74 .68 

Curiosity / Ingenuity .75 .69 

Leadership / Communication Style .71 .70 

 

Classical reliability coefficients, such as Cronbach’s 
alpha, are not appropriate for FC scales, which 
produce ipsative data. Instead, test information 
functions were examined to determine the 
precision with which the Tessera FC scores can be 
used to estimate individuals’ level of the latent 
traits. The test information functions can be found 
in Figure 5 below where the latent trait (e.g., 
Organization / Responsibility) appears on the x 
axis and the amount of information the test 
provides appears on the y axis. Note that the 
amount of information has a precise relationship 
with an examinee’s standard error of 
measurement; specifically, the standard error is 
the reciprocal of the square root of the test’s 
information (Embretson & Reise, 2000).  

As is typical with most measures of normal-range 
personality traits, the scales are most reliable for 
individuals with moderate levels of the latent traits 
(Walton, Roberts, Krueger, Blonigen, & Hicks, 
2008). As a generalization, the scales provide the 
least amount of information (and are therefore 
least reliable) for individuals with extremely high 
levels of the traits. As an example, consider the 
test information function for Organization / 
Responsibility below. The amount of information 

peaks at roughly 7.0 where the latent trait equals 
roughly -1.0. This translates to a standard error of 
.38, meaning roughly 68% of the true latent trait 
values estimated to be -1.0 actually fall between -
1.38 and -.62. In contrast, the amount of 
information reaches a low of roughly 1.5 where the 
latent trait equals roughly +2.5. This translates to a 
standard error of .82, meaning roughly 68% of the 
true latent trait values estimated to be +2.5 
actually fall between +1.68 and +3.32. Clearly, one 
would be more confident of latent trait estimates 
in the more moderate range of -1.0 than the more 
extreme range of +2.5.  Although summary indices 
of the precision of measurement are available, 
given that the measurement precision varies 
across the latent trait continuum, such indices are 
only approximations, and they are particularly 
uninformative when test information functions 
are not uniform across that continuum, as they 
are in the present case (Brown & Maydeu-Olivares, 
2011). Instead, conditional standard errors such as 
those accessible from test information functions 
are even more informative (American Educational 
Research Association, American Psychological 
Association, & National Council on Measurement 
in Education, 2014). 
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Figure 5. Test information functions for forced choice scores 
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Figure 5 (cont.). Test information functions for forced choice scores 
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Figure 5 (cont.). Test information functions for forced choice scores 

Evidence for Validity 

Four types of validity evidence were reviewed, as 
outlined by the Standards for Educational and 
Psychological Testing (herein referred to as the 
Standards). These include evidence based on 
content, internal structure, convergent and 
discriminant, and test-criterion validity (American 

Educational Research Association, American 
Psychological Association, & National Council on 
Measurement in Education, 2014). Each type of 
evidence is discussed in turn below.  
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Content Validity Evidence 

 Standard 1.11 of the Standards document 
discusses the need to establish content-oriented 
validity evidence (American Educational Research 
Association, American Psychological Association, & 
National Council on Measurement in Education, 
2014). SR and FC items were mapped onto the 
content domain. Five independent raters, all of 
whom were Psychology doctoral students or held 
a PhD in Psychology, reviewed the construct 
definitions and selected which of the six 
constructs they believed each item represented. 
The intraclass correlation coefficients (two-way 
random with absolute agreement) for the SR and 
FC items both reached .98. For the SR items, four 
or five of the raters were correct in their mapping 
of 40 items. For the FC items, four or five of the 
raters were correct in their mapping of all 60 
items. This exercise was not carried out for the SJT 
items due to the complex nature of the items (e.g., 
raters would have to consider each item stem 
paired with each response as an individual item).  

Internal Structure Validity Evidence 

Standard 1.13 of the Standards document states, 
“If the rationale for a test score interpretation for a 
given use depends on premises about the 
relationships among test items or among parts of 
the test, evidence concerning the internal 
structure of the test should be provided” 
(American Educational Research Association, 
American Psychological Association, & National 
Council on Measurement in Education, 2014, pp. 
26-27). To meet this standard, a series of
confirmatory factor analyses was conducted.

First, a confirmatory factor model was fit to the SR 
data. The model was specified with five higher 
order factors – Conscientiousness, Teamwork / 
Cooperation, Composure / Resilience, Curiosity / 
Ingenuity, and Leadership / Communication Style. 
Organization / Responsibility and Tenacity / Grit 
loaded on the higher order factor of 
Conscientiousness. According to Hu and Bentler’s 
(1999) model fit criteria, this model provided a 
good fit to the data according to RMSEA (.06) but 

a mediocre fit according to CFI (.84) and TLI (.83). 
Note, however, that Hu and Bentler’s criteria are 
specific to maximum likelihood estimation, not 
the weighted least squares (WLS) estimator that 
was used in this modeling to handle the non-
continuous nature of the data (Yu, 2002). Hu and 
Bentler’s cutoff criteria may be inappropriate in 
some cases, and more stringent criteria may be 
more appropriate for WLS due to higher observed 
fit indices (Nye & Drasgow, 2011). A second model 
was fit with six factors corresponding to the six 
Tessera constructs. The fit indices were equivalent 
to those for the previous model (CFI = .84; TLI = .83; 
RMSEA = .06). 

The same higher order model was fit to the SJT 
data, and two of the fit indices suggested a poor 
fit to the data (CFI = .67; TLI = .66; RMSEA = .05). A 
six factor model was also fit yielding the same fit 
indices (CFI = .67; TLI = .66; RMSEA = .05). The 
poorer fit for this item type is not entirely 
surprising, though, given that SJT items are 
typically multidimensional, and it is difficult to 
specify their content through factor analysis 
(McDaniel & Whetzel, 2007). 

Finally, the fit of the Thurstonian IRT model was 
evaluated. The six-factor Thurstonian IRT model 
provided a reasonable fit to the FC data (CFI = .91; 
TLI = .91; RMSEA = .03). 

Convergent and Discriminant 
Validity Evidence 

The commentary section on standard 1.16 of the 
Standards document states, “The pattern of 
association between and among scores on the 
test under study and other variables should be 
consistent with theoretical expectations” 
(American Educational Research Association, 
American Psychological Association, & National 
Council on Measurement in Education, 2014, p. 27).  
Thus, correlations among the 18 scale scores (six 
constructs by three methods) were computed to 
evaluate evidence for convergent and 
discriminant validity. Evidence for convergent 
validity was strong with the average monotrait-
heteromethod correlation reaching .55. See 
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Appendix A1 for the full correlation matrix. The 
average of the heterotrait-monomethod 
correlations reached .57, signaling weak 
discriminant validity. There is empirical evidence 
to suggest that FFM traits are not as differentiated 
during this developmental period as they are in 
adulthood (Soto, John, Gosling, & Potter, 2008), 
although the heterotrait-monomethod correlation 
coefficients observed here are high relative to 
prior reports.   

Test-criterion Validity Evidence 

The final standard examined as outlined in the 
Standards document concerns the examination 
of evidence regarding relationships with criteria, in 
this case, Grade Point Average (GPA). Correlations 
between a 12-category self-reported GPA variable 
(e.g., A+, 97-100%; A, 93-96%, etc.) and the 18 scale 
scores, as well as between GPA and the aggregate 
scores, were examined and are reported below in 
Table 7. In line with Poropat’s (2009) meta-analytic 
findings, Organization / Responsibility and 
Tenacity / Grit had the strongest relationship with 
GPA. In general, the ACT Tessera scales 
outperformed expectations based on prior 
literature (Poropat, 2009).  

Table 7. Correlations Between GPA and ACT Tessera Scales 

ACT Tessera Construct (Big Five 
Equivalent) 

ACT Tessera Correlations 
Poropat’s Meta-

Analytic 
Correlations 

SR SJT FC Aggregate 

Organization/ Responsibility 
(Conscientiousness) .34 .39 .43 .46 .28 

Tenacity / Grit  
(Conscientiousness) 

.42 
.36 .41 .46 .28 

Teamwork / Cooperation 
(Agreeableness) .16 .24 .34 .31 .30 

Composure / Resilience 
(Emotional Stability) .22 .30 .31 .35 .20 

Curiosity / Ingenuity  
(Openness to Experience) .20 .22 .06 .20 .24 

Leadership / Communication Style 
(Extraversion) .25 .27 .33 .33 .18 

A hierarchical regression model was fit with self-
reported GPA as the outcome variable and the 18 
scale scores as the predictor variables (with SR 
scores entered first, followed by SJT scores, then 

FC scores). Evidence for the test-criterion and 
incremental validity of the multiple methods is 
presented in Table 8.   
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Table 8. Predicting GPA with ACT Tessera Scales 

R2 R2
(adjusted) Δ R2 

Self-report .20 .20 -- 

Situational Judgment Test .24 .23 .03* 

Forced Choice .27 .26 .04* 

Note. * p < .05. 

See Figure 6 below for another way to present 
these findings. Individuals were identified as 
scoring in the 1st (bottom 25%), 2nd (second 25%), 
3rd (third 25%), or 4th (top 25%) quartile on each 
aggregate ACT Tessera construct. These quartiles 
were compared in terms of their self-reported 
GPA, which ranged from 1 (E/F, below 65%) to 12 
(A+, 97-100%). For example, notice that individuals 

falling in the bottom quartile on Responsibility / 
Organization and Tenacity / Grit have an average 
GPA of slightly greater than a B (83-86%), while 
individuals falling in the top quartile on these skills 
have an average GPA of nearly an A (93-96%). That 
is, individuals high on these skills score roughly a 
full letter grade higher than individuals low on 
these skills.  
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Figure 6. ciations between ACT Tessera scales and GPA 

Note. Resp = Responsibility / Organization, Ten = Tenacity / Grit, Team = Teamwork / Cooperation, Comp = 
Composure / Resilience, Cur = Curiosity / Ingenuity, Lead = Leadership / Communication Style. Quartiles 
correspond to aggregate ACT Tessera scores. 

Norms

In reports provided to students, scores are 
conveyed in a three-star rating system where a 
one star rating indicates the student is 
“developing” that skill, a two star rating indicates 
the student is “approaching” that skill, and a three 
star rating indicates the student is 
“demonstrating” that skill. See Figure 7 below for 
an example page from a student report. These 
ratings are based on the self-report scale scores 
only from the pilot sample (i.e., the sample of 1,654 

students mentioned in Chapter 4) and correspond 
to the amount of deviation from the mean sum 
score of the pilot sample. Specifically, students 
receiving a two-star rating fall within one standard 
deviation of the pilot sample mean of the self-
report scale score. Students receiving a one- or 
three-star rating fall one standard deviation below 
or above the pilot sample mean, respectively. The 
self-report cut scores are reported below in Table 
12. FC and SJT scores were not taken into account
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because significant changes were made to these 
inventories based on pilot data.  

Note also that in the student report, students are 
provided with feedback on their responses to one 
of the SJT items per construct. Specifically, their 

26 

answers are fed back to them in the report, along 
with experts’ ratings of the effectiveness of each of 
the options. To make these ratings, two research 
scientists rated each option on effectiveness. 
There was near perfect agreement on ratings and 
any disagreements were solved by discussion.  

Figure 7. Example student report page 
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Middle School Form: 
Supplemental Data 
Method 
Participants 

An additional 377 middle school students 
completed the Middle School ACT Tessera Form. 

These students were considered separately due to 
their unique makeup; they were high-performing 
students participating in week-long summer 
camps on STEM careers organized by Envision 
Experience, an organization focused on delivering 
transformational career exploration and 
leadership experiences. The sample 
demographics are reported in Table 9.  

Table 9. Envision Sample Demographic Characteristics 

N Valid % 

Grade Level 

 6 11 2.9 

 7 96 25.5 

 8 270 71.6 

Gender 

 Female 222 58.9 

 Male 153 40.6 

 Other or Decline to Answer 2 .5 

Race / Ethnicity 

 American Indian or Alaska Native 2 .6 

 Asian 54 15.6 

 Black or African American 39 11.2 

 Native Hawaiian or Other Pacific Islander 2 .6 

 Hispanic, Latino, or of Spanish Origin 36 10.4 

 White 196 56.5 

 Decline to Answer 18 5.2 

Total 377 

Note. Due to missing data, the N for race / ethnicity does not sum to 377.  

Measures 

In addition to completing ACT Tessera, 
participants completed ACT Engage® Grades 10-
12, which is a low-stakes assessment of student 
psychosocial skills such as motivation, social 
engagement, and self-regulation. Although these 
students were in middle school, prior to the ACT 

Tessera data collection, Envision decided that their 
students would complete the high school level 
ACT Engage rather than the middle school level 
because they are very high in academic 
performance.  
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Results 
Evidence for Validity 
Convergent and Discriminant Validity 
Evidence 

Correlations between ACT Tessera and ACT 
Engage scales were computed to examine 
evidence for convergent and discriminant validity. 
Item content mapping was completed to suggest 
which scales across the two assessments should 
correlate to a significant degree. Two raters with 
PhDs in Psychology made this rating, and 
agreement was near perfect.  It should be noted, 

however, that this content mapping occurred 
between the ACT Tessera and ACT Engage High 
School Forms, though the mapping should be the 
same as between the ACT Tessera Middle School 
and ACT Engage High School Forms. Table 10 
below contains correlations between the ACT 
Tessera and ACT Engage scales. Correlations that 
we would expect to be high based on content 
mapping are in bold. There is evidence for 
convergent validity with those correlations (i.e., 
those one would expect to be high) averaging .53. 
Evidence for discriminant validity was not as 
strong; the correlations we would not expect to be 
high averaged .38.  

Table 10. Correlations Between ACT Tessera and ACT Engage Scales 

Organization / 
Responsibility 

Tenacity / 
Grit 

Teamwork / 
Cooperation 

Composure 
/ Resilience 

Curiosity / 
Ingenuity 

Leadership / 
Communication 

Skills 
Academic 
Discipline 

.50 .45 .36 .35 .18 .33 

General 
Determination 

.57 .53 .52 .47 .34 .46 

Goal Striving .49 .50 .50 .49 .30 .56 

Commitment to 
College 

.41 .45 .30 .32 .19 .35 

Study Skills .55 .50 .52 .51 .45 .48 

Communication 
Skills 

.37 .36 .60 .39 .33 .40 

Social 
Connection 

.32 .33 .52 .36 .24 .48 

Social Activity .26 .31 .48 .35 .20 .51 

Academic Self-
confidence 

.32 .39 .22 .29 .15 .37 

Steadiness .41 .46 .47 .52 .25 .34 

Note. Values in bold indicate correlations expected to be moderately high based on content mapping of Tessera 
and Engage items.  

Test-criterion Validity Evidence 
To evaluate evidence for test-criterion validity, the 
aggregate ACT Tessera scales were correlated 
with self-reported GPA (the same categorical 
variable referenced in the larger middle school 
sample). The same pattern of correlations was 
observed as was reported for the larger sample, 

with Organization / Responsibility (r = .36) and 
Tenacity / Grit (r = .39) having the strongest 
correlations with GPA. The remaining scales’ 
correlations were as follows (in order of highest to 
lowest): Composure / Resilience (r = .26), 
Leadership / Communication Style (r = .23), 
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Cooperation / Teamwork (r = .15), and Curiosity / 
Ingenuity (r = .10). 

The ACT Tessera scales were also shown to have 
incremental validity over the ACT Engage scales in 

predicting GPA. ACT Engage scales were entered 
first into a hierarchical regression model 
predicting GPA, followed by ACT Tessera scales. 
See Table 11.  

Table 11. Predicting GPA with ACT Engage and ACT Tessera Scales 

R2 R2(adjusted) Δ R2 

ACT Engage .32 .30 -- 

ACT Tessera .42 .39 .10* 

Note. * p < .05. 

Table 12. Cut Scores for Student Report Rating System 

Developing Approaching Demonstrating 

Organization / 
Responsibility 

8-30 31-40 41-48 

Tenacity / Grit 8-29 30-39 40-48

Teamwork / Cooperation 8-33 34-43 44-48 

Composure / Resilience 8-27 28-38 39-48 

Curiosity / Ingenuity 8-28 29-40 41-48 

Leadership / 
Communication Style 

8-31 32-41 42-48 

High School Form 
All procedures and analyses were identical to those discussed above for the middle school form; therefore, we 
primarily report only statistics in this section. 

Method 
Participants 

Eleven schools participated, yielding a total of 2,142 students. The demographics of these students are 
reported below in Table 13. Note that there were some missing data, which is why the N for race / ethnicity 
does not sum to 2,142. 
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Table 13. Sample Demographic Characteristics 

N Valid % 

Grade Level 

 9 1,021 47.7 

10 394 18.4 

 11 387 18.1 

 12 340 15.9 

Gender 

 Female 951 44.4 

 Male 1,149 53.6 

 Other or Decline to Answer 42 2.0 

Race / Ethnicity 

 American Indian or Alaska Native 5 .3 

 Asian 119 6.2 

 Black or African American 634 32.8 

 Native Hawaiian or Other Pacific Islander 37 1.9 

 Hispanic, Latino, or of Spanish Origin 208 10.8 

 White 843 43.6 

 Decline to Answer 88 4.6 

Total 2,142 

Note. Due to missing data, the N for race / ethnicity does not sum to 2,142.  

Results 
Reliability 

Cronbach’s alpha was computed for the six SR and SJT scales. Most values exceed .70, but three SJT scales fell 
slightly below this value. These values can be found in Table 14. 
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Table 14. Self-report and Situational Judgment Test Scales’ Cronbach’s Alpha 

Self-report Situational Judgment Test 

Organization / Responsibility .74 .80 

Tenacity / Grit .74 .86 

Teamwork / Cooperation .72 .68 

Composure / Resilience .78 .65 

Curiosity / Ingenuity .74 .75 

Leadership / Communication Style .76 .63 

The test information functions obtained after fitting the Thurstonian IRT model to the FC data can be found 
below in Figure 8. As found for the middle school form, in general, the scales provide the least amount of 
information (and are therefore least reliable) for individuals with extremely high levels of the traits. 

Figure 8. Test information functions for forced choice scores 
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Figure 8 (cont.). Test information functions for forced choice scores 
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Figure 8 (cont.). Test information functions for forced choice scores 

Evidence for Validity 

Evidence based on content, internal structure, 
convergent and discriminant, and test-criterion 
validity was considered (American Educational 
Research Association, American Psychological 
Association, & National Council on Measurement 
in Education, 2014). Each type of evidence is 
discussed in turn below. 

Content Validity Evidence 

As with the middle school form, a panel reviewed 
the construct definitions and selected which of 
the six constructs they believed each item 
represented. The intraclass correlation coefficient 

for the SR items reached .95. For the SR items, four 
or five of the raters were correct in their mapping 
of 39 items. The FC items the middle and high 
school forms are identical.  

Internal Structure Validity Evidence 

A confirmatory factor model (i.e., a five-factor 
higher order model) was fit to the SR data. This 
model provided a questionable fit to the data (CFI 
= .78; TLI = .77; RMSEA = .07). A second model was 
fit with six factors corresponding to the six ACT 
Tessera constructs. The fit indices were similar to 
those for the previous model (CFI = .79; TLI = .77; 
RMSEA = .07). 
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The same models were fit to the SJT data, but 
there were estimation problems so fit indices were 
not provided. Finally. The fit of the six-factor 
Thurstonian IRT model was evaluated, and it 
provided a reasonable fit to the FC data (CFI = .90; 
TLI = .89; RMSEA = .03). 

Convergent and Discriminant Validity 
Evidence 

Correlations among the 18 scale scores were 
computed. Evidence for convergent validity was 
strong with the average monotrait-heteromethod 
correlation reaching .47. The average of the 
heterotrait-monomethod and heterotrait-
heteromethod correlations reached .42, signaling 
weak discriminant validity, though note that this 
value is less than the observed value in the middle 
school form (.57), which is consistent with 

literature showing increased differentiation 
among the Big Five traits with age (Soto et al., 
2008). See Appendix A2 for the full correlation 
table.  

Test-criterion Validity Evidence 

Correlations between the categorical self-reported 
GPA variable and the 18 scale scores, as well as 
between GPA and the aggregate scores, were 
examined and are reported in Table 15. Consistent 
with the middle school form and with previous 
findings (Poropat, 2009), Organization / 
Responsibility and Tenacity / Grit had the 
strongest relationship with GPA, and in general, 
the ACT Tessera scales outperformed expectations 
based on Poropat’s findings. Note that one school 
with an extremely restricted range of GPA was 
excluded from all analyses involving GPA (N = 290).  

Table 15. Correlations Between GPA and ACT Tessera Scales 

ACT Tessera Construct (Big 
Five Equivalent) ACT Tessera Correlations 

Poropat’s Meta-
Analytic 

Correlations 

 SR SJT FC Aggregate  

Organization/ Responsibility 
(Conscientiousness) 

.23 .31 .36 .38 .21 

Tenacity / Grit 
(Conscientiousness) 

.35 .33 .34 .41 .21 

Teamwork / Cooperation 
(Agreeableness) 

.19 .25 .24 .27 .05 

Composure / Resilience  
(Emotional Stability) 

.17 .22 .24 .25 .01 

Curiosity / Ingenuity 
(Openness to Experience) 

.22 .22 .06 .21 .21 

Leadership / Communication 
Style (Extraversion) 

.08 .18 .20 .19 -.03 

 
A hierarchical regression model was fit with self-reported GPA as the outcome variable and the 18 scale scores 
as the predictor variables. Evidence for the test-criterion and incremental validity of the multiple methods is 
presented below in Table 16.   
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Table 16. Predicting GPA with ACT Tessera Scales 

 R2 R2(adjusted) Δ R2 

Self-report .14 .14 -- 

Situational Judgment Test .18 .17 .04* 

Forced Choice .21 .20 .03* 

Note. * p < .05. 

 
In Figure 9, individuals scoring in the 1st (bottom 25%), 2nd (second 25%), 3rd (third 25%), or 4th (top 25%) 
quartile on each aggregate ACT Tessera construct are compared in terms of their self-reported GPA. 
Consistent with the middle school form, we see that students scoring higher on each Tessera scale tend to 
have higher grades than those scoring lower. 
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Figure 9. Associations between ACT Tessera scales and GPA  

Note. Resp = Responsibility / Organization, Ten = Tenacity / Grit, Team = Teamwork / Cooperation, Comp 
= Composure / Resilience, Cur = Curiosity / Ingenuity, Lead = Leadership / Communication Style. 
Quartiles correspond to aggregate ACT Tessera scores. 

 
Two high schools (N = 800) provided PSAT scores 
to be used to evaluate evidence for test-criterion 
validity. A hierarchical regression model was fit 
with school-reported GPA as the outcome 
variable. Total PSAT scores were entered as the 
first predictor, followed by the aggregate ACT 
Tessera scales. Zero-order correlations between 
GPA and the predictors reached the following 
values: Total PSAT (r = .52), Organization / 
Responsibility (r = .29), Tenacity / Grit (r = .34), 

Teamwork / Cooperation (r = .27), Composure / 
Resilience (r = .16), Curiosity / Ingenuity (r = .18), and 
Leadership / Communication Style (r = .16). PSAT 
scores were a significant predictor of GPA, 
explaining 27% of the variance. The ACT Tessera 
scales accounted for an additional 10% of the 
variance in GPA (R2 = .38; R2

(adjusted) = .36; ΔR2 = .10, p 
< .05). 
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Figure 10 provides a different look at how PSAT 
and ACT Tessera scores are related to GPA. For 
brevity, just one ACT Tessera construct, Tenacity / 
Grit, is presented. Low (bottom 25%), moderate 
(middle 50%), and high (top 25%) total PSAT scores 
are plotted in the dark blue, light blue, and orange 
bars, respectively. It is clear that, on average, as 
PSAT scores increase, GPA increases. Low (bottom 
25%), moderate (middle 50%), and high (top 25%) 
Tenacity / Grit scores are plotted in the leftmost, 
center, and rightmost, respectively, sets of bars. It 
is clear that, on average, as Tenacity / Grit scores 

increase, GPA increases. Worth highlighting is the 
point that the academic skills (measured by the 
proxy PSAT) and social and emotional skills, such 
as Tenacity / Grit, work in concert to impact GPA. 
For example, highly motivated students (i.e., those 
who score high on Tenacity / Grit) with low PSAT 
scores have higher GPAs than unmotivated 
students (i.e., those who score low on Tenacity / 
Grit) with low PSAT scores. Likewise, highly 
motivated students with high PSAT scores have 
substantially higher GPAs than unmotivated 
students with high PSAT scores. 

Figure 10. PSAT and Tenacity / Grit scores and their association with GPA 
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Note. Low, moderate, and high scores correspond to the bottom 25%, middle 50%, and top 25%, 
respectively. 

Subgroup Differences 

Finally, gender and race differences were 
evaluated to ascertain whether group differences 
on the ACT Tessera scales are similar or dissimilar 
to group differences on total PSAT scores. 
Independent samples t-tests were carried out to 
compare students who identified as male vs. 
female, and those who identified as White vs. an 

underrepresented minority group. The 
underrepresented minority group included 
students who identified as any racial or ethnic 
group listed above in Table 13 other than White or 
Asian. Descriptive statistics for the PSAT and 
aggregate ACT Tessera scales, as well as results of 
the t tests and effect sizes (Cohen’s d), can be 
found in Tables 17 and 18.  
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Table 17. Gender Differences on ACT Tessera and PSAT 

 Female Male   

 M SD M SD t d 

Organization / Responsibility  .16 .82 -.14 0.80 8.41* .37 

Tenacity / Grit .15 .85 -.13 0.82 7.89* .35 

Teamwork / Cooperation .17 .80 -.15 0.84 8.78* .38 

Composure / Resilience -.06 .81 .05 0.77 -3.43* .15 

Curiosity / Ingenuity .14 .75 -.14 0.81 8.17* .36 

Leadership / Communication Style .09 .80 -.08 0.80 4.68* .21 

Total PSAT 827.89 125.09 818.26 124.14 .96 .08 

Note. * p < .05. Sample sizes varied by ACT Tessera scale according to missing data; the number of 
females was 947-950, and the number of males was 1,148-1,149. The number of female and male PSAT 
test takers was 284 and 334, respectively. 

Female and male students had significantly 
different scores on all ACT Tessera scales with 
females scoring higher on all except Composure / 
Resilience. Effect sizes ranged from .15 
(Composure / Resilience) to .38 (Teamwork / 
Cooperation). These findings are largely in line 
with previous findings. A large cross-cultural study 
of gender differences in adolescence reported the 
same pattern of findings (De Bolle et al., 2015); 
females scored higher on all Big Five traits (see 
above for crosswalk between Big Five and ACT 
Tessera constructs) including neuroticism (the 
opposite of emotional stability), with effect sizes 
ranging from .11 (extraversion) to .32 
(conscientiousness) at age 14, and from .07 
(extraversion) to .28 (conscientiousness) at age 17.   

There was no significant gender difference on 
PSAT scores. Observed gender differences on the 
PSAT are generally small. For example, according 
to College Board (2015) SAT data on college-bound 
seniors, males score higher on the reading (d = .03) 
and mathematics (d = .26) subtests, and females 
score higher on writing (d = .10). It is worthwhile to 
note, however, that the current sample scored 
lower than the average test taker. Scores of 820 
and 830 correspond to the 28th and 31st 
percentiles, respectively, based on nationally 

representative percentiles derived from a study of 
10th- and 11th-grade students (College Board, 
2017). 

White students scored significantly higher than 
underrepresented minority students on all ACT 
Tessera scales except Leadership / 
Communication Style. Effect sizes ranged from .10 
(Curiosity / Ingenuity) to .23 (Teamwork / 
Cooperation). These fairly small effect sizes are 
consistent with meta-analytic findings (Foldes, 
Duehr, & Ones, 2008). According to Foldes and 
colleagues, Whites and Blacks generally show 
negligible differences with a few exceptions 
(exceptions are those with d > .20); Whites score 
higher on the emotional stability facet of low 
anxiety and score higher on global measures of 
extraversion and the facet of sociability. For the 
most part, small differences are found between 
Whites and Hispanics also, but Hispanics score 
higher on low anxiety (Foldes et al., 2008).  

Whites also scored significantly higher on the 
PSAT, and the effect size reached .62. This is a 
robust finding. For example, according to College 
Board (2015) SAT data on college-bound seniors, 
Whites score higher on the reading (d = .96), 
mathematics (d = 1.03), and writing (d = .93) tests. 
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The observed effect size of .62 in this sample is 
roughly 2.7 times larger than the greatest 
difference observed on the ACT Tessera scales. 
This suggests that the ACT Tessera scales 
demonstrate smaller subgroup differences than 
are often present in standardized tests (Mattern & 
Patterson, 2011). Though, again, it is worthwhile to 

note that this sample scored lower than the 
average test taker. Scores of 810 and 890 
correspond to the 26th and 44th percentiles, 
respectively, based on nationally representative 
percentiles derived from a study of 10th- and 11th-
grade students (College Board, 2017).

  

Table 18. Race / Ethnicity Differences on ACT Tessera and PSAT 

 White Minority   

 M SD M SD t d 

Organization / Responsibility  .08 .81 -.10 .84 4.55* .22 

Tenacity / Grit .07 .87 -.09 .84 3.96* .19 

Teamwork / Cooperation .09 .83 -.10 .86 4.83* .23 

Composure / Resilience .06 .76 -.08 .81 3.61* .17 

Curiosity / Ingenuity .01 .81 -.07 .79 2.07* .10 

Leadership / Communication Style .02 .80 -.04 .82 1.37 .07 

Total PSAT 885.14 132.71 809.05 121.53 4.85* .62 

Note. * p < .05. Sample sizes varied by ACT Tessera scale according to missing data; the number of 
White students was 843 for all scales, and the number of underrepresented minority students was 
879-883. The number of White and underrepresented minority PSAT test takers was 72 and 433, 
respectively. 

Additional Validity Evidence  

One participating high school offers a course 
designed to enhance social and emotional skills. 
Since implementing this course, the school has 
witnessed an improvement in attendance, higher 
GPAs, and a decrease in disciplinary referrals 
(Vandenaaker & Threet, 2014). Students in this 
school performed well on the ACT Tessera scales 
relative to other high school students who 
completed the assessment during the same 
academic year. On average, these students scored 
significantly higher on all six constructs assessed. 
The most notable difference was on the construct 
of Teamwork / Cooperation with nearly 72% of 
these students scoring greater than the average 
comparison student. Curiosity / Ingenuity followed 
Teamwork / Cooperation with nearly 65% of these 
students scoring greater than the average 
comparison student. The students’ average scores 

on the remaining four constructs were very similar 
to one another, and all were above average. These 
students scored anywhere from .28 (Tenacity / 
Grit) to .60 (Teamwork / Cooperation) standard 
deviations higher than the comparison student 
sample. Although these findings do not reflect a 
true experimental design and causation cannot be 
inferred, these findings do suggest that ACT 
Tessera is sensitive to enhanced social and 
emotional skills.  

Norms 

The same three-star system described for middle 
school students is used in high school student 
reports (high school student reports look identical 
to middle school student reports). Students 
receiving a two-star rating (“approaching”) fall 
within one standard deviation of the pilot sample 
(referenced in Chapter 4) mean. Students 
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receiving a one- (“developing”) or three-star 
(“demonstrating”) rating fall one standard 
deviation below or above the pilot sample mean, 
respectively. The self-report scale cut scores are 
reported in Table 19. Cut scores based on the 

Tessera 1.0 sample were calculated to compare 
with those based on the pilot sample. One cut 
score varied by two points, but otherwise the cut 
scores were the same or within one point. 

Table 19. Cut Scores for Student Report Rating System 

 Developing Approaching Demonstrating 

Organization / 
Responsibility 

8-29 30-40 41-48 

Tenacity / Grit 8-32 33-44 45-48 

Teamwork / Cooperation 8-33 34-44 45-48 

Composure / Resilience 8-26 27-38 39-48 

Curiosity / Ingenuity 8-31 32-42 43-48 

Leadership / 
Communication Style 

8-28 29-41 42-48 
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Chapter 6: Concluding Comments 

The major conclusions of this technical bulletin 
are summarized below.  

1. The internal consistency reliability of this 
assessment, given its brevity (and noting that 
reliability is by definition, a function of test 
length) is entirely acceptable. However, there 
currently are no means to assess test-retest 
reliability. 

2. A few items’ content validity needs to be 
addressed for future versions. All other validity 
evidence is strong. The relationships with 
meaningful outcomes are consistent with 
meta-analytic evidence and precedent. 
Tessera predicts both self-reported and 
school-reported GPA, and it does so over and 
above traditional cognitive indicators like the 
PSAT. Moreover, each measurement method 
provides incremental predictive power, 
otherwise there would not be a change in the 
percentage of variance explained with the 
inclusion of each new method. 

3. Although the sample size is less than ideal, 
and some results pertain to only one school 
system, there is evidence that ACT Tessera 
addresses issues related to adverse impact, 
consistent with a literature that suggests as 
much. Even more compelling, this finding 
occurs in the aggregation of all three 
methods.  

4. The validity evidence so far is consistent with 
the Tessera Theory of Action (see 

ps://pages2.act.org/Tessera-Theory-of-
Act

Note also that the data analyzed for this report 
were from Tessera version 1.0. Version 1.5 is the 

current operational form at the time of writing. 
There are two differences between these versions. 
First, most students have taken the assessment 
on a different platform. Second, the forced choice 
items now have a drag and drop feature. 
Preliminary analyses of the data do not suggest 
these changes have impacted scores or 
associations among variables in any way; 
therefore, it is reasonable to assume the claims 
made in this document are valid for ACT Tessera 
1.5. 

In closing, it should be mentioned that a 
prototype version of ACT Tessera 2.0 is in 
development. Key changes include a reduction in 
the number of constructs and items. Specifically, 
the two conscientiousness facets will be 
combined into a single construct called Grit. 
Elimination of a construct will yield just 40 self-
report items and likely 10 forced choice triads. The 
number of SJTs is being reduced to ten to reflect 
the merging of these two facets and to lessen the 
time required to complete the assessment. Timing 
data from the pilot study revealed modal response 
times across both middle school and high school 
forms of 5 seconds per self-report item, 38 
seconds per SJT item, and 13 seconds per forced 
choice triad. A 23 item School Climate scale will be 
added to the assessment. Thus testing time for 
the new version will be approximately 14 minutes 
plus the time it takes to answer demographic 
questions. The scoring approach will differ in 
version 2.0; a multidimensional item response 
theory scoring algorithm will yield an aggregate 
score for each construct. Another key change 
involves the star rating system, which adds a 
fourth category. Finally, the reports issued to 
students and schools will be modified to reflect 
these changes. 

 

https://pages2.act.org/Tessera-Theory-of-Action.html
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APPENDIX 
Correlations among ACT Tessera Scales 

 
Appendix A1. Correlations among all ACT Tessera Scales (Middle School Form) 

  Self-report (SR)  Situational Judgment Test (SJT)  Forced Choice (FC)  

  Resp Ten Team Comp Cur Lead Resp Ten Team Comp Cur Lead Resp Ten Team Comp Cur Lead 

SR Resp                                      

  Ten  .61                              

  Team  .45 .43                             

  Comp  .58 .53 .59                            

  Cur  .42 .40 .54 .50                           

  Lead  .40 .41 .58 .45 .46 
 

                        

SJT Resp  .57 .60 .44 .48 .42 .35                         

  Ten  .47 .61 .37 .44 .38 .33 .71                   

  Team  .32 .43 .44 .37 .34 .24 .57 .65                  

  Comp  .42 .50 .45 .49 .36 .29 .63 .63 .61                 

  Cur  .45 .46 .47 .49 .56 .36 .56 .51 .45 .49 
 

              

  Lead  .38 .46 .45 .41 .41 .46 .56 .62 .55 .52 .55               

FC Resp  .64 .68 .42 .53 .31 .39 .63 .64 .46 .55 .46 .50             

  Ten  .63 .69 .41 .55 .37 .39 .63 .65 .48 .56 .49 .51 .98       

  Team  .46 .51 .56 .48 .37 .41 .54 .56 .52 .55 .42 .48 .78 .76      

  Comp  .47 .58 .34 .52 .30 .45 .48 .55 .37 .45 .39 .48 .79 .82 .63     

  Cur  .13 .22 .30 .24 .53 .31 .23 .30 .30 .27 .34 .32 .21 .35 .44 .34 
 

  

  Lead  .44 .56 .47 .48 .39 .60 .51 .57 .43 .47 .43 .57 .77 .77 .78 .84 .49   

Note. Values in bold represent monotrait-heteromethod correlations, which are expected to be the largest. Values underlined represent 
heterotrait-monomethod correlations, which are expected to be the second largest. Other values represent heterotrait-heteromethod 
correlations, which are expected to be the smallest. Resp = Responsibility / Organization, Ten = Tenacity / Grit, Team = Teamwork / Cooperation, 
Comp = Composure / Resilience, Cur = Curiosity / Ingenuity, Lead = Leadership / Communication Style. 
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Appendix A2. Correlations Among all ACT Tessera Scales (High School Form) 

  Self-report (SR)  Situational Judgment Test (SJT)  Forced Choice (FC)  

  Resp Ten Team Comp Cur Lead Resp Ten Team Comp Cur Lead Resp Ten Team Comp Cur Lead 
SR Resp                    
  Ten  .67                  
  Team  .49 .56                 
  Comp  .44 .32 .44                
  Cur  .49 .52 .57 .49               
  Lead  .41 .44 .53 .42 .55              
SJT Resp  .38 .45 .46 .27 .42 .28             
  Ten  .43 .54 .46 .30 .42 .28 .78            
  Team  .38 .42 .52 .33 .42 .32 .71 .72           
  Comp  .25 .33 .42 .35 .32 .32 .55 .59 .54          
  Cur  .24 .31 .39 .25 .45 .27 .63 .65 .64 .50         
  Lead  .37 .41 .42 .30 .38 .39 .60 .62 .61 .55 .54        
FC Resp  .54 .57 .39 .35 .37 .32 .48 .60 .47 .44 .38 .48       
  Ten  .51 .59 .32 .27 .33 .34 .39 .53 .38 .38 .29 .43 .92      
  Team  .30 .36 .51 .36 .36 .29 .50 .54 .55 .50 .46 .47 .70 .49     

  Comp  .26 .25 .22 .46 .27 .26 .30 .36 .31 .40 .27 .39 .63 .54 .53    

  Cur  .11 .15 .32 .21 .40 .36 .30 .31 .35 .33 .41 .35 .33 .25 .59 .37   

  Lead  .31 .39 .37 .27 .40 .50 .37 .44 .38 .44 .39 .46 .70 .69 .64 .58 .63  

Note. Values in bold represent monotrait-heteromethod correlations, which are expected to be the largest. Values underlined represent 
heterotrait-monomethod correlations, which are expected to be the second largest. Other values represent heterotrait-heteromethod 
correlations, which are expected to be the smallest. Resp = Responsibility / Organization, Ten = Tenacity / Grit, Team = Teamwork / Cooperation, 
Comp = Composure / Resilience, Cur = Curiosity / Ingenuity, Lead = Leadership / Communication Style. 
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