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Article

Youth with disabilities have increasing career and postsec-
ondary education options that allow for opportunities to be 
gainfully employed in adult life (Grigal et  al., 2019). 
Despite this progress, disparities persist with regard to pre-
paring these youth for college and careers. National data 
have consistently indicated the graduation rate for students 
with disabilities is lower (72%) than youth without disabili-
ties (86%; National Center for Education Statistics [NCES], 
2021a, 2021b). Postschool outcomes for youth with dis-
abilities also lag well behind their peers without disabilities. 
Youth with disabilities remain less likely to attain and main-
tain competitive, integrated employment or pursue postsec-
ondary education to prepare for long-term careers 
(Lipscomb et al., 2017; Newman et al., 2011). As such, it is 
imperative we identify and teach skills needed to be college 
and career ready while these youth are still in high school to 
ensure they are prepared for postschool life.

The purpose of this study was to establish construct 
validity (Messick, 1995) for a college and career readiness 
(CCR) measure of academic and nonacademic skills critical 
to adult life and useful for all students, with and without 
disabilities. We describe our efforts to pursue schoolwide 
data collection via a multi-tiered system of support (MTSS) 
approach. Specifically, to establish construct validity, we 
focused on three types of validity evidence: (a) content 

validity through expert item review, (b) structural validity 
through pilot field-testing, and (c) convergent validity by 
correlating resulting domain scores with school academic 
and behavioral data.

Focusing on CCR for all students may ensure students 
with disabilities have access to schoolwide supports as part 
of transition services. Students with disabilities benefit 
from access to and inclusion in general education (McLeskey 
et  al., 2012; Sabornie et  al., 2006). Specifically, correla-
tional evidence indicates that more time in general educa-
tion is positively related to enrollment in postsecondary 
education and a greater likelihood of employment after high 
school (Lombardi et  al., 2013; Mazzotti et  al., 2021; 
Rojewski et al., 2015). For the purpose of the current study, 
we focused on youth with disabilities who spend the major-
ity of their school day with their peers without disabilities in 
general education settings.
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Given the importance of maximizing time spent in gen-
eral education settings for youth with disabilities, MTSS is 
an important framework to consider for transition service 
delivery. MTSS has been applied to school contexts to sup-
port implementation of evidence-based academic and social 
behavior practices for all students (Simonsen et al., 2010). 
A central tenet of MTSS is data-based decision-making, 
which entails the use of systematic screening and progress 
monitoring data to make critical support decisions for all 
students (Tier 1), including those with disabilities, and to 
determine who might be in need of more intensive support 
(Tiers 2 and 3).

MTSS ensures all students have access to high-quality 
evidence-based instruction, and data-based decision-mak-
ing determines which students may need more intensive 
interventions and supports. This multi-tiered approach is 
well-established in academic (e.g., Response-to-
Intervention) and behavioral (e.g., Positive Behavioral 
Interventions and Supports [PBIS]) contexts, yet less estab-
lished with regard to CCR and transition services 
(Morningstar et  al., 2018). In fact, there are no validated 
measures that help practitioners monitor progress toward 
CCR among students with and without disabilities. As such, 
the new CCR measure was designed to provide stakehold-
ers (e.g., teachers, families, students, administrators) with 
data for progress monitoring and critical decision-making, 
which may in turn lead to shifts in instructional and curricu-
lar focus resulting in meaningful impact on college and/or 
career outcomes for all students. In this respect, MTSS 
allows for the inclusion of youth with disabilities in school-
wide efforts focused on CCR. The challenge remains, how-
ever, in the lack of adequate measures of CCR that are valid 
and reliable for youth with and without disabilities. 
Therefore, the focus of the current study was to validate an 
instrument relevant to students with and without disabilities 
who might have similar educational experiences pertaining 
to CCR within general education settings.

CCR Assessment Framework

To underpin the development of the CCR measure, we used 
a five-domain assessment framework that represents aca-
demic and nonacademic skills: (a) academic engagement, 
(b) process-oriented skills, (c) interpersonal engagement, 
(d) ownership of learning, and (e) transition competencies 
(Lombardi et al., 2020). The five domains include nonaca-
demic skills that are important to consider in defining CCR, 
such as soft skills, character traits, and social and behavioral 
skills (Gates et  al., 2016; Krauss et  al., 2016; Lombardi 
et al., 2015, 2019; Nagaoka et al., 2015; West et al., 2016). 
Specifically, the five domains evolved from extensive lit-
erature reviews within and outside of special education 
research and soliciting stakeholder feedback on proposed 
domains (Morningstar, Lombardi, et al., 2017), as well as 

preliminary measurement modeling using preexisting mea-
sures that mapped onto the framework (Lombardi et  al., 
2018). Drawing from these studies, the CCR assessment 
framework incorporates five domains of academic and non-
academic skills (Lombardi et al., 2020). Table 1 shows the 
domain definitions.

In this study, the primary research objective was to 
establish construct validity of the College and Career 
Readiness for Transition (CCR4T), a newly developed CCR 
measure. In this process, we examined content, structural, 
and convergent validity, which are three critical aspects to 
Unified Validity (Messick, 1995). Throughout this study, 
we had a specific focus on students with disabilities who 
spend the majority of their school day with their peers with-
out disabilities in general education settings and approached 
data collection from an MTSS perspective. Specifically, we 
addressed the research questions (RQs):

RQ1: What is the dimensionality of the CCR4T 
constructs?
RQ2: Could the number of items be reduced while 
maintaining adequate coverage of the domains?
RQ3: Do the CCR4T domain scores relate to other rel-
evant academic and behavioral data?

Method

The purpose of this study was to establish construct validity 
of a new measure. In this section, we describe the item 
development and refinement process, as well as our efforts 
to establish three types of construct validity evidence (con-
tent, structural, convergent). Throughout, we report how, 
and when, we made decisions to reduce items.

Measure

The CCR4T measures student perceptions of their own aca-
demic and nonacademic skills. The item development team 
comprised experts in secondary transition, CCR, school-
wide PBIS, and measurement. We had the goal to create 
items that represent the breadth of content of the assessment 
framework and span the developmental continuum for 
youth in Grades 9 to 12 with and without disabilities. Initial 
item development began with 105 items that were the result 
of a prior study (Lombardi et al., 2018) in which preexisting 
measures that mapped onto the domains were selected. The 
team identified gaps in the coverage of these 105 items with 
the five-domain assessment framework (Lombardi et  al., 
2020). For example, one domain that was not well covered 
in the previous study was Interpersonal Engagement. 
Throughout, we maintained best practices in item-writing 
(e.g., clarity and simplicity of language, correct grammar, 
appropriate reading level, appropriate response scale). The 
team aimed to draft approximately 20 to 30 items per 
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domain to allow for item reduction techniques to be used 
after an initial field-testing phase.

Concurrently, the team conducted a mixed studies sys-
tematic literature review across scholarly and gray literature 
(Mazzotti et al., 2021). Findings revealed the five domains 
had a range of coverage across the literature with gaps iden-
tified between research, policy, and practice. Notably, only 
a small percentage of peer-reviewed studies (13%) included 
students with disabilities in CCR-focused research, con-
firming the need for a CCR measure.

In addition, the team conducted focus groups among key 
stakeholders, including state-, district-, and school-level 
educators (Morningstar et  al., 2021). Specifically, stake-
holder input enhanced and refined domains and items, 
ensuring relevancy and usefulness of the CCR4T and result-
ing in a clear understanding of educational context, experi-
ences, and needs of secondary and transition stakeholders. 
Furthermore, stakeholders were queried on potential uses of 
data reports of individual student progress based on valid 
and reliable data that secondary educational providers can 
use for program evaluation and improvement. The resulting 
version of the CCR4T included 134 items. In this version, 
students rate statements from 1 to 6 (1 = totally not like me, 
2= mostly not like me, 3 = not like me, 4 = like me, 5 = 
mostly like me, 6 = totally like me), which is a Likert-type 
type rating scale consistent with measuring affective 
domains in school contexts (McCoach et al., 2013).

Content validity.  Prior to the field-testing the CCR4T with 
youth with and without disabilities, we investigated the 
content validity of the 134-item version of CCR4T by con-
ducting an expert item review panel and gathering feedback 
on the items and response scale. Researchers with expertise 
in secondary special education and transition, PBIS, and 
school counseling, as well as practitioners (e.g., general and 
special education teachers) were recruited to join the panel 
(n = 37). For each item, respondents were given the item 
stem. Based on the item stem, respondents were asked to 
select the hypothesized domain the item belonged to (e.g., 
Process-Oriented Skills, Transition Competencies) or indi-
cate that the item did not fit and should be deleted. They 
also indicated their certainty with respect to their choice (0 
= not very sure, 1 = somewhat sure, 2 = very sure) and 
whether or not the item was inappropriate for students with 
disabilities. Raters independently rated items and thus were 
not aware of each other’s ratings at any time throughout the 
process. We then estimated a content validity ratio (CVR; 
Lawshe, 1975) for each of the 134 items. Lawshe (1975) 
provides cutoff values (or critical values) for CVR based on 
the number of raters. We consulted a table of critical values 
to determine the number of experts who would need to 
agree the item is highly indicative of the construct in order 
for the result to be significantly greater than due to chance 
(Ayre & Scally, 2014). As the number of raters increase, the 
critical value for CVR decreases; therefore, based on 

Table 1.  CCR4T Assessment Framework Domain Definitions and Sample Items.

Domain Definition and sample items

Academic Engagement Acquisition of academic content through interacting and engaging with the material, including 
cognitive and behavioral skills that students need to successfully engage with academics. These 
skills may include attendance, homework completion, active participation in class and less 
observable skills like making connections between content in different courses.

Sample items: I connect content learned in different classes; I attend all of my classes.
Process-Oriented Skills These skills may include test taking, studying, and time management, as well as critical thinking 

skills such as formulating problems, hypothesizing solutions, collecting evidence, analyzing the 
evidence, and communicating findings. These skills span across content areas.

Sample items: I think of more than one way to solve a problem; I use test taking strategies
Interpersonal Engagement Focuses on social skills with an emphasis on interactions with other individuals as well as 

understanding within themselves. Students with these skills show responsibility and adaptability 
across educational and noneducational settings, collaborate with peers, have an awareness in 
how others may be feeling or perceiving situations, and sense of belonging with the school.

Sample items: I invite others to join me during activities; I understand how my own culture may be 
different from my peers.

Ownership of Learning Entails sense of belonging, growth mindset, ownership of learning, and perseverance. Specifically, 
that all students have the ability to take academic risks and understand the importance of the 
growth that comes from making mistakes.

Sample items: I overcome setbacks when facing challenges; I feel like I belong at school.
Transition Competencies Focus on projects and activities that facilitate competency in employment, postsecondary 

education, and independent living, with a focus on understanding shifting cultures and 
responsibilities within each unique setting.

Sample items: I can correctly fill out a job application; I know how to prepare a meal.

Note. CCR4T = College and Career Readiness for Transition.
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37 raters, we used a critical value of .33. In addition, we 
estimated the expected CVR for each hypothesized domain 
to evaluate item fit to domain. After estimating the expected 
CVRs, we conducted a sensitivity analysis to understand 
the impact of rater certainty on CVRs. Specifically, if a rater 
indicated they were not very sure, then their response for 
that item was omitted, leaving only responses with a degree 
of certainty.

Based on findings, we (a) combined items from the 
Academic Engagement and Process-oriented Skills domains 
to form an Academic domain; (b) moved four items from 
the Ownership of Learning to other domains (two to 
Academic, one to Interpersonal Engagement, one to 
Transition Competencies); and (c) removed items that were 
redundant and/or had low rater agreement. This process 
resulted in a 114-item version of the CCR4T to be field-
tested. Domain definitions and sample items are listed in 
Table 1.

Structural validity.  After revising the items based on the con-
tent validity stage, we field-tested the 114-item version of 
the CCR4T. We recruited school partners through national 
professional networks and organizations, including the 
National Technical Assistance Center for Transition 
(NTACT, now NTACT: the Collaborative), the Council for 
Exceptional Children’s Division of Career Development 
and Transition (CEC-DCDT), the National Center on Posi-
tive Behavior Interventions and Supports (PBIS Center), 
and the Transition Coalition. We sent electronic invitations 
and reminders via the list servs and social media sites of 
these professional networks (i.e., Twitter, Facebook) and 
targeted secondary educators, specifically school counsel-
ors, administrators, and general and special education 
teachers. Recruitment materials encouraged viewers to 
broadly share the invitation with any secondary school 
practitioners within their own professional and personal 
networks. Interested school partners completed a data use 
agreement and parental notification and consent process. 
All study procedures were approved by the institutional 
review board of the university of the first author.

Participants.  The field-testing sample was drawn from 
five high schools in three U.S. states: Connecticut, Maryland, 
and Pennsylvania. Four schools were public and one was 
private. Four schools were considered suburban and one 
school was rural. The high schools ranged in student enroll-
ment between 175 and 1,200 students. Students with (n = 
356, 18.2%) and without disabilities (n = 1,599, 81.7%) 
participated in the study (N = 1,955). Of those with dis-
abilities, a range of categories were represented, with the 
majority considered high-incidence (83%). The sample 
demographics included students in Grade 9 (27%), Grade 
10 (27%), Grade 11 (25%), and Grade 12 (21%). Due to 
COVID-19, we collected and coded learning modality as 

remote (i.e., instruction was received entirely in a virtual 
setting) and in-person (i.e., all or some amount of in-person 
instruction including various hybrid models such as 2 days/
week in-person and 3 days/week virtual). In our sample, 
41% of participants were identified as remote and 59% 
were considered in-person. The racial makeup of study  
participants was White (35%), Hispanic/Latinx (36%), 
Black (18%), or other/multiple races and Asian Americans 
(10%). In addition, 64% of participants were eligible for 
free or reduced-price meals. Table 2 provides participant 
characteristics.

Procedures.  School partners provided the research team  
with two school-based data files. The first data file  

Table 2.  Characteristics of the Field-Testing Sample.

Characteristics na %

Gender
  Male 891 45.6
  Female 1,064 54.4
Race/ethnicity
  Black 352 18
  Asian 57 2.9
  Hispanic 710 36.3
  White 690 35.3
  Other/multi 146 7.5
Grade
  9th 523 26.8
  10th 521 26.6
  11th 489 25
  12th 422 21.6
Free/reduced-price meal status
  No 709 36.3
  Yes 1,246 63.7
English language learner status
  No 1,294 89.3
  Yes 155 10.7
IEP status
  No 1,599 81.8
  Yes 356 18.2
Disability
  Specific learning disability 177 49.7
  OHI (ADD/ADHD) 67 18.8
  Emotional disturbance 44 12.4
  Autism 26 7.3
  Intellectual disability 21 5.9
  Other/multiple disabilities 21 5.9
Method of instruction
  In-person 1,149 58.8
  Remote 806 41.2

Note. IEP = Individualized Education Program; OHI = other health 
impairment; ADD = attention-deficit disorder; ADHD = attention-
deficit/hyperactivity disorder.
a506 responses were missing, percentage reflects an n of 1,449.
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contained student email addresses and demographic data. 
The second data file, collected after the CCR4T survey 
was administered, contained academic and behavioral vari-
ables. Files were shared via a secure file sharing program 
and merged using the student’s email address as a linking 
variable. Prior to sharing the data files, school partners sent 
parental notification letters to parents or guardians that 
explained the purpose of the study, the data collection plan, 
how the data were to be used, and any potential risks and ben-
efits. Parents or guardians were given the choice to opt out 
of the study at this time. For those who did not opt out, stu-
dents received email invitations to their school-issued email 
account with a personalized link to the CCR4T. Students 
took the CCR4T using the online program REDCap (Harris 
et al., 2009). On the first page of the CCR4T, students had to 
give assent to proceed with the CCR4T items. Researchers 
and school partners determined an administration window 
for data collection. School administrators determined time 
of day and class period(s) in which to administer the CCR4T 
and they were asked to ensure that all students were given 
the opportunity to take it, including those with disabilities. 
This approach aligns with MTSS as a designated Tier 1 
universal screening assessment. In three of the five partici-
pating schools, there were coordinated efforts to devote a 
class period to completing the CCR4T (e.g., all math teach-
ers across grades devote a class period to CCR4T admin-
istration). The other two schools promoted the CCR4T be 
taken as a homework assignment. As such, it was primarily 
administrators who directed classroom teachers to promote 
the CCR4T. We encouraged administrators to work directly 
with general and special educators to promote the CCR4T 
and ensure as many students could take it as possible to truly 
emulate a schoolwide data collection effort.

Data analyses.  Using the overall sample (N = 1,955), we 
estimated descriptive statistics, inter-item correlations, and 
item-total correlations together and separately for students 
with (n = 356) and without (n = 1,599) disabilities. This 
enabled us to identify problematic items prior to assessing 
dimensionality. To assess dimensionality and reduce the 
number of items, we used a two-stage approach that entailed 
exploratory factor analysis (EFA) and item response theory 
(IRT).

Exploratory factor analysis.  We estimated an EFA with 
an oblique rotation because we hypothesized that the con-
structs would be related to one another; in total, we requested 
up to an eight-factor solution to ensure dimensionality was 
fully assessed. Guided by theory, we evaluated a given EFA 
solution by consulting the data-model fit via the root mean 
square error of approximation (RMSEA), comparative fit 
index (CFI), Tucker–Lewis index (TLI), and standardized 
root mean square residual (SRMR); the magnitude of factor 
loadings; and the estimated latent correlations. Specifically, 

we considered an RMSEA of 0.05 or below, a CFI or TLI of 
0.90 or higher, and an SRMR of 0.06 or lower as evidence 
of acceptable data-model fit (Hu & Bentler, 1998, 1999). 
With respect to factor loadings, we regarded estimates equal 
to 0.4 or higher as evidence of a properly functioning item 
(McCoach et al., 2013). Finally, we consulted latent correla-
tions as a means for determining whether or not a given EFA 
solution was overextracted (i.e., nonsignificant correlation 
among constructs hypothesized to be positively related to 
one another). All EFAs were conducted in Mplus version 
8.44 (Muthén & Muthén, 1998–2017) using a robust maxi-
mum likelihood (ML) estimator.

Item response theory models.  We fitted IRT (Hambleton 
et al., 1991) models for each of the factors that resulted from 
the EFA. We estimated both Samejima’s graded response 
model (GRM; Samejima, 1969) and the generalized partial 
credit model (GPCM; Muraki, 1992) to determine which 
provided the best data-model fit. These models contain 
the same number of estimated parameters; however, they 
arguably stem from different response mechanisms. These 
unidimensional IRT models were fitted using the mirt 
(Chalmers, 2012) package in R. We utilized the S-X2 fit 
statistic proposed by Orlando and Thissen (2000, 2003) and 
extended to the polytomous case by Kang and Chen (2011). 
To guide us, we used an alpha level of .01 to determine 
whether an item had problematic item-fit.

Specification of CCR.  Using the final set of items retained 
from the EFA and the IRT item-fit, we proceeded to fit a 
multifactor confirmatory factor analysis (CFA) to determine 
to what extent the CCR constructs could be confirmed. We 
used the same thresholds for data-model fit as before (e.g., 
RMSEA less than or equal to 0.05).

Convergent validity.  We used the same structural validity 
data set to next investigate convergent validity. After assess-
ing dimensionality, we examined correlations between the 
newly confirmed domain scores and the academic and 
behavioral data that we collected in the second data file. 
Specifically, we examined academic variables identified as 
typical indicators of CCR (Allensworth & Clark, 2019, 
2020; Hodara & Lewis, 2017; Welch et al., 2017) for youth 
with and without disabilities (Lombardi et  al., 2015), as 
well as behavioral variables that have been linked to school 
engagement and academic performance (Feldman et  al., 
2014; Gottfried & Gee, 2017). These included grade point 
average, PSAT scores, and attendance data. As such, we 
selected these observed school variables to bolster the 
domain scores, which were based on self-report ratings.

Grade point average (GPA).  Cumulative GPA was gath-
ered from school records. Generally, partner schools cal-
culated GPA scale ranging from 0.0 = “F” to 4.0 = “A.” 
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There was some variation of the scale between schools. As 
such, we computed a categorical GPA variable that cap-
tured this variation. To do so, we first conducted an initial 
search of the participating high schools to determine their 
GPA point value to letter grade conversion. Upon review, 
we determined each school differed with regard to assign-
ing a point value range to corresponding letter grade (e.g., 
3.67–4.33 was the “A” range for one school and 4.0–5.0 
was the “A” range for another). As such, we computed a 
categorical GPA variable that took into account these dif-
ferences by using if/then statements (e.g., if school ID = 
1, then compute “A” = 3.67–4.33). The GPA variable had 
numeric values of 1 to 5 entered into all analyses, which 
correspond to a letter-grade range as well as an approximate 
values of A, B, C, D, and F (A = 5, B = 4, etc.).

PSAT scores.  If available, we used PSAT total combined 
scores gathered from school records. These data were avail-
able from four of the five high schools in the sample. The 
PSAT scores from the most recent semester available were 
selected for this analysis.

Attendance.  Attendance was gathered from school 
records and was the number of full days a given student 
was absent during the semester in which the CCR4T was 
administered. These data were available from four of the 
five high schools in the sample.

Results

Prior to addressing the RQs, we removed student cases who 
had more than 80% missing responses (n = 50) before set-
tling on our analytic sample (N = 1,955). We estimated the 
descriptive statistics and examined the item-total correla-
tions. The item-total correlations for Academic Engagement 
ranged from .34 to .76, with the lowest corresponding to the 
reverse-scored item “I am often late for class.” With respect 
to Interpersonal Engagement, item-total correlations ranged 
from .19 to .75; each of the four reverse-scored items had 
item-total correlations of .4 or smaller. Based on these 
results, we eliminated all five reverse scored items. The 
item-total correlations for Ownership of Learning ranged 
from .59 to .76; for Process-Oriented Skills, estimates 
ranged from .51 to .76; and for Transition Competencies, 
estimates ranged from .49 to .79. Results are organized by 
RQ.

RQ1: Assessing Dimensionality

To address our first RQ, we assessed dimensionality by con-
ducting a linear EFA using ML estimation and treating the 1 
to 6 response categories as continuous (Rhemtulla et  al., 
2012). In this process, we tested three- through eight-factor 
solutions and noticed as the number of factors extracted 

increased, the data-model fit improved. Due to these results, 
we determined the four-factor solution was optimal because 
it conformed to a simple structure and yielded factor load-
ings that were equal to 0.40 or greater for each of the four 
factors (McCoach et al., 2013). With respect to model fit, 
the RMSEA and SRMR were estimated to be 0.043 and 
0.028, respectively, whereas the CFI and TLI were esti-
mated to be 0.867 and 0.855. This solution also contained 
sensible latent correlations, with estimates ranging from .46 
to .67. Finally, the four-factor solution was most consistent 
theoretically with our assessment framework and content 
validity results. This process resulted in retaining 85 items.

With the resulting 85 items, we fitted an EFA and 
requested two- through five-factor solutions. Again, the 
four-factor solution achieved the strongest theoretical and 
empirical support. Specifically, simple structure was 
observed with no dual loadings and each factor contained 
loadings that were .40 or greater. Among the constructs, the 
estimated latent correlations ranged from .48 to .70, indicat-
ing moderate to strong relationships. In addition, data-model 
fit was found to be acceptable with the RMSEA and SRMR 
estimated to be 0.044 and 0.027, respectively, whereas the 
CFI and TLI were estimated to be 0.882 and 0.870, respec-
tively. We used the final results to rename the domains and 
the final four-factor model to be Ownership of Learning, 
Academic Engagement and Processes, Interpersonal 
Engagement, and Career Development. Notably, the hypoth-
esized Transition Competencies domain was renamed 
Career Development because the remaining items pertained 
only to career development activities (job interviewing, 
career search and exploration, career interests, etc.) and 
items pertaining to broader adult roles and responsibilities 
(e.g., daily living) were dropped.

RQ2: Evaluation of Item-Fit to Inform Item 
Reduction

Our second research question pertained to item reduction. It 
was particularly important to reduce the number of items to 
establish a brief, feasible measure that could be flexible to 
meet the needs of school contexts while simultaneously 
maintaining adequate coverage of the domains. We fitted 
unidimensional IRT models to further investigate item fit. 
We fitted two competing models for each construct: the 
GRM (Samejima, 1969) and the GPCM (Muraki, 1992). 
The GRM model was superior in terms of global model fit. 
We, then, examined Orlando and Thissen’s (2002, 2003) 
S-X2 fit statistics, where a significant result indicates poor 
item fit.

After consulting S-X2 values, items with poor fit in the 
Ownership of Learning factor were flagged. Specifically, 
p-values for these items were less than 0.001, and the items 
were removed from the scale. In total, 22 items were 
retained on the Ownership of Learning factor. For Academic 
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Engagement and Processes, S-X2 values were significant 
for two items. One item contained a low item-total correla-
tion. Therefore, these three items were removed, leaving a 
total of 23 items for this factor. For Interpersonal 
Engagement, S-X2 values were significant for two of the 
six items on this factor. However, due to the small number 
of items on this construct, we elected to retain all six items. 
Finally, for Career Development, two items from this con-
struct had significant S-X2 values, as well as high local 
dependence indices. Therefore, we removed these items 
and retained a total of 14 items for this factor. Overall, we 
retained 64 items after evaluating item fit based on the IRT 
mode fit statistics.

As a final step to assessing dimensionality and evaluat-
ing item-fit (RQ1 and RQ2), we estimated a correlated fac-
tors model using the final 64 items spanning the four 
constructs. This resulted in a significant chi-square test of 
exact fit; however, acceptable approximate fit resulted. 
Namely, the RMSEA and SRMR were estimated to be 0.045 
and 0.057, respectively; whereas the CFI and TLI were esti-
mated to be 0.852 and 0.846, respectively. Although the CFI 
and TLI estimated were below 0.95, this finding replicates 
patterns observed in the methodological literature. 
Specifically, as the number of degrees of freedom increases, 
the RMSEA tends to reflect better fit, whereas indices such 
as CFI and TLI tend to show poorer fit (Ding et al., 1995; 
Kenny et al., 2015). The standardized factor loading esti-
mates from this fitted model ranged from 0.51 to 0.83 and 
therefore, indicator reliability ranged from .26 to .68. When 
consulting the latent correlations among the four constructs, 
estimates ranged from .65 and .87 with the latter corre-
sponding to the association between Academic Engagement 
and Processes and Ownership of Learning. Due to the high 
correlations, we investigated a higher-order specification of 
CCR. This model was specified such that the four identified 
constructs, namely, Ownership of Learning, Academic 
Engagement and Processes, and Career Development, 
served as lower-order factors and their shared variance was 
explained by a higher-order factor of CCR. The lower fac-
tors were identified using the marker variable approach 
where the factor loading and the manifest intercept for the 
first indicator for each construct were fixed to 1.0 and 0.0, 
respectively.

After fitting this model with the robust maximum likeli-
hood estimator, χ2(1,948, N = 1,955) = 9,690.77, accept-
able global model fit was observed: The RMSEA and 
SRMR were estimated to be 0.045 and 0.058, respectively. 
The CFI and TLI were estimated to be 0.851 and 0.846, 
respectively. The standardized factor loadings ranged from 
0.62 to 0.79 for Ownership of Learning, 0.59 to 0.77 for 
Academic Engagement and Processes, 0.55 to 0.83 for 
Interpersonal Engagement, and 0.509 to 0.805 for Career 
Development. In terms of the paths from the higher-order 
CCR factor to the lower-order factors, the gamma paths 

were as follows: .72 for Interpersonal Engagement, .84 for 
Career Development, .92 for Ownership of Learning, and 
.94 for Academic Engagement and Processes. Overall, the 
process of conducting the EFA and IRT analyses to confirm 
dimensionality (RQ1) and inform item reduction (RQ2) as 
well as fit the final correlated factors model provides struc-
tural validity evidence of the CCR4T domain scores.

RQ3: Correlations With Academic and 
Behavioral Data

To address RQ3, we examined interrelationships between 
the domain scores and selected academic and behavioral 
data routinely collected by schools. Table 3 shows results 
of correlations between the four CCR4T domain scores 
and categorical GPA, PSAT scores, and attendance. 
Pearson correlations were computed for all variables 
except for categorical GPA, which was polychoric. 
Overall, GPA had statistically positive correlations with 
PSAT/SAT and four CCR4T domain scores (p < .01), and 
had the strongest correlation with Academic Engagement 
(r = .33, p < .01) compared with other three domains. The 
PSAT/SAT had statistically positive correlations with the 
four domain scores as well, but correlations were weaker 
compared with GPA. Attendance was statistically nega-
tively correlated with all the variables (p < .1) except for 
the Career Development domain. These results provide 
evidence of convergent validity for the CCR4T domain 
scores.

Discussion

The purpose of this study was to establish construct valid-
ity of the CCR4T. Ultimately, our process leading up to the 
resulting four domain scores addresses critical aspects of 
Unified Validity (Messick, 1995) by establishing three 
types of evidence (content, structural, convergent). 
Moreover, we reduced the number of items from 134 to 
64, resulting in a measure with sufficient item parsimony. 
The four-factor solution provides structural validity evi-
dence and builds on previous CCR measurement work 
(Lombardi et al., 2018). Specifically, this prior study did 
not account for the social and emotional learning skills 
comprised within the Interpersonal Engagement domain. 
The Ownership of Learning domain is a new and impor-
tant outcome of the study because it was not included in 
past measurement research. Also, we renamed one domain 
from Transition Competencies to Career Development to 
better reflect the remaining set of items. In particular, we 
found the items pertaining to daily living did not fit with 
the overall measurement model. With these changes, the 
four-factor model represents substantial progress in mea-
suring adolescent perceptions of CCR in a valid and reli-
able way.
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We established convergent validity by examining the 
relationship between the four domain scores and school 
academic and behavioral variables. Our findings confirm 
the domain scores are positively related to GPA and PSAT 
scores and negatively related to attendance (number of days 
absent in the semester in which the CCR4T was taken). 
Notably, these findings are novel to the transition assess-
ment literature base; school-based variables such as GPA, 
college admissions exam scores, and attendance are rarely 
if ever included in validation studies of age-appropriate 
transition assessments. As such, many self-report age-
appropriate transition assessments lack this type of validity 
evidence. Moreover, within the context of MTSS, best prac-
tices encourage data teams to examine multiple sources of 
self-report and school data that include similar variables 
(Flannery et al., 2019; Freeman et al., 2021). Findings from 
the current study support the notion that age-appropriate 
transition assessment could be better aligned with school-
wide efforts to promote and support CCR for all students 
(Morningstar et al., 2018).

We anticipate the CCR4T will be most useful for youth 
with disabilities who spend the majority of their school day in 
general education settings. Using MTSS as an underpinning to 
data collection, we used schoolwide or “universal” approaches 
to recruitment and data collection. In doing so, we emphasized 
all youth with disabilities should be included in data collection 
efforts. This approach resulted in a final sample comprised of 
youth with disabilities with a range of disability types, the 
majority of which are considered high-incidence (83%). 
However, we did not want to exclude students on the basis of 
category alone. As shown in Table 2, the final analytic sample 
represented a range of disability categories.

Limitations

While our study advances the measurement efforts toward 
comprehensive CCR skills for high school students with 
and without disabilities, there are limitations to consider in 

the interpretation of the findings. First, the sample was lim-
ited to five high schools in three states. School personnel 
coordinated the dates and class periods in which the CCR4T 
was administered. While we encouraged school partners to 
include youth with and without disabilities, the focus on 
general education settings to administer the CCR4T influ-
enced which students had access to the survey. Our goal in 
developing the CCR4T is to not only provide a reliable and 
valid measure of CCR for secondary students with and 
without disabilities, but to also provide a reliable and valid 
age-appropriate transition assessment for students with dis-
abilities who are likely to spend the majority of their school 
day with their peers without disabilities in general educa-
tion settings. Given the wide variability in instruction and 
the highly segregated nature of school and transition experi-
ences among students with low-incidence disabilities 
(Morningstar, Kurth, & Johnson, 2017), it was beyond the 
scope of this research to study these subpopulations in-
depth. Others have continued to pursue research aligning 
skills and supports needed for youth with low-incidence 
disabilities to be college and career ready (Morningstar, 
Zagona, et al., 2017). Therefore, the focus on students with 
high-incidence disabilities was intentional and our study 
procedures were organized such that those youth with dis-
abilities who spend the majority of their time in general 
education classrooms were included. Field-testing the 
CCR4T on students with a range of disabilities, including 
targeted efforts to increase participation from students with 
low-incidence disabilities, is warranted.

With regard to methodological limitations, the CFI and 
TLI were estimated to be 0.851 and 0.846 which are below 
the cutoff recommended by Hu and Bentler (1998, 1999) 
for incremental model fit values; however, the RMSEA and 
SRMR were estimated to be 0.045 and 0.057, respectively, 
demonstrating the absolute fit indices were well within the 
recommended cut off range. This finding is not uncommon 
as the simulated model used by Hu and Bentler, which in 
turn informed their recommendations, departs for the 

Table 3.  Correlations Between CCR4T Domain Scores and Selected Academic and Behavioral Variables.

Variable n 1 2 3 4 5 6 7

1.GPA 1,714 1  
2. PSAT 1,397 .590** 1  
3. Absence 1,718 −.331** −.127** 1  
4. Academic engagement 1,641 .339** .102** −.095** 1  
5. Ownership of learning 1,636 .304** .212** −.073** .843** 1  
6. Interpersonal engagement 1,715 .157** .081** −.048* .643** .631** 1  
7. Career development 1,664 .079** .057* .003 .741** .733** .622** 1
  M 847.15 3.91 4.24 4.79 4.23 4.26
  SE 4.47 0.22 0.02 0.02 0.03 0.02

Note. Correlations between GPA and other variables are polychoric correlation; all other correlations are Pearson. CCR4T = College and Career 
Readiness for Transition; GPA = grade point average.
*p < .05. **p < .01.
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measurement model for the CCR4T and therefore does not 
generalize to this context. Specifically, the number of indi-
cators per factor, the magnitude of standardized loadings, 
and the number of degrees of freedom all have an impact on 
global fit indices (Ding et  al., 1995; Kenny et  al., 2015). 
Finally, we were not able to evaluate the functioning (e.g., 
invariance testing) of the CCR4T on the basis of disability 
status. This was due to the small sample of students with 
disabilities (n = 356); specifically, the explication of CCR 
requires 196 parameters and would make this effort consid-
erably underpowered.

Implications for Future Research

There are immediate next steps for future research to con-
sider in light of our findings. First, a large-scale validation 
effort of the CCR4T should take place, which will require a 
larger sample size across more high schools. It will be 
important to conduct a differential item functioning (DIF) 
analysis within the IRT framework to more closely examine 
item fit or conduct invariance testing via multiple-group 
confirmatory factor analysis to ensure the CCR4T functions 
similarly for students with and without disabilities. Also, 
after collecting a large enough sample, expert reviewers 
may consider setting cutoff scores within each domain to 
attach qualitative descriptors to score ranges (e.g., does not 
meet, meets, exceeds). These types of descriptors will be 
helpful to educators in using scores to make support deci-
sions about students.

After these immediate next steps in research, a long-term 
plan to evaluate the uses of the CCR4T as a student-level 
measure to support school personnel in developing and 
evaluating CCR programming for secondary students 
across the four domains will be important to prioritize. In a 
similar vein, future research is needed related to profes-
sional development emphasizing the integration of the 
CCR4T data within team-based decision-making that 
involves special educators and their colleagues, such as 
school counselors. School-based teams could use CCR4T 
domain scores for progress monitoring purposes and to 
make data-based decisions about all students, with and 
without disabilities. In fact, stakeholders from the focus 
group research explicitly discussed this as a potent outcome 
of the CCR4T (Morningstar et al., 2021).

Implications for Policy and Practice

CCR first emerged from educational policy directives and 
as yet has divergent skill emphases within education, par-
ticularly with regard to operationalizing and measuring 
nonacademic skills (Green et al., 2021). The recent findings 
from focus groups with stakeholders (i.e., state education 
agencies, district administrators, school educators) reflected 

alignments and connections toward using the CCR4T for 
evaluating, developing, and implementing programs and 
practices that facilitate CCR for all secondary students 
(Morningstar et  al., 2021). Stakeholders described exam-
ples of how it would ultimately support educators and stu-
dents to align instruction to students’ self-reported CCR 
strengths while addressing gaps in skills and experiences. 
Operationalizing a CCR-focused approach such as the 
CCR4T can help bridge long-standing contextual factors 
unique to secondary schools and adolescent learners.

Specifically for students with disabilities, CCR4T data 
could be used as part of the age-appropriate transition 
assessment process to inform measurable postsecondary 
goals as well as student goals in the Individualized Educa
tion Programs (IEPs). For those with and without disabili-
ties, domain scores could be used for progress monitoring 
purposes in the spirit of data-based decision-making. 
Integrating the CCR4T within broad, schoolwide data col-
lection efforts will ensure all students have access to CCR 
supports. An important long-term developmental step will 
be to build an online portal that houses the CCR4T and data 
reports for various users, such as students, parents, teachers, 
and administrators. Ideally, these users will have different 
types of accounts that enable them to log in, take the assess-
ment, view data reports of progress over time, and use the 
data toward other systems and processes that facilitate plan-
ning, such as the IEP process and school counseling sup-
ports. The CCR4T will be a validated measure that has the 
potential to underlie such a system and could be a useful 
planning tool that fosters collaboration between general and 
special educators, school counselors, and students and their 
families.
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