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Abstract

The purpose of this study was to use data from the National Longitudinal Transition Study—2 (NLTS2) to (a) conceptually
identify and empirically establish student, family, and school constructs; (b) explore the degree to which the constructs can
be measured equivalently across disability groups; and (c) examine latent differences (means, variances, and correlations)
in the constructs across disability groups. Conceptual analysis of NLTS2 individual survey items yielded 21 student, family,
and school constructs, and |6 were empirically supported. Partial strong metric invariance was established across disability
groups, and in the latent space, a complex pattern of mean and variance differences across disability groups was found.
Disability group moderated the correlational relationships between multiple predictor constructs, suggesting the key
role of disability-related characteristics in understanding the experiences of youth with disabilities. Implications for future

research and practice are discussed.
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Researchers increasingly acknowledge the impact of con-
textual factors on the experiences and outcomes of youth
with disabilities. Two related movements, the adoption of a
social-ecological model of disability (Schalock et al., 2010;
World Health Organization, 2007) and the application of
the tenets of implementation science to the field of special
education (Cook & Odom, 2013), have brought increased
attention to the impact that context has on (a) the experi-
ences of youth with disabilities and (b) the implementation
and impact of interventions to promote valued educational
outcomes. However, despite the attention directed to con-
textual factors, defining context remains vexing. Shogren,
Luckasson, and Schalock (in press), in a review of the lit-
erature on context and intellectual disability, identified
more than 70,000 articles, with the majority published in
the past 10 years, that used the term context, but found no
consistent definition. Researchers used context to refer to
both independent (or moderating) variables that were typi-
cally not directly manipulated but had a relationship with
outcomes (e.g., disability label) as well as intervening (or
mediating) variables that could be directly manipulated to
affect outcomes (e.g., school polices or family practices;
Shogren, Luckasson, et al., in press).

One of the most difficult aspects of fully exploring the
influence of contextual factors is identifying, cataloguing,
and examining the impact of a diverse array of relevant
contextual factors (Shogren, in press). Such work is neces-
sary, however, to build a comprehensive understanding of
the diversity of student, family, and school factors that

influence student experiences and outcomes. The tradi-
tional approach in research has been to study a narrow
range of factors, typically at one level of the ecological
system (e.g., personal characteristics such as gender or dis-
ability label), rather than attempting to identify and explore
factors across ecological systems (Bronfenbrenner, 2005).
And, perhaps related to the lack of focus on systematically
exploring contextual factors in research, there has also
been limited assessment and integration in practice of a
comprehensive understanding of contextual factors in
designing systems of supports to improve youth experi-
ences and outcomes.

The availability of data from the National Longitudinal
Transition Study—2 (NLTS2) provides researchers with
access to a large, nationally representative data set with
extensive information on student’s secondary and post-
school experiences and, potentially, the opportunity to
define and explore contextual factors that might affect
youth’s secondary experiences and outcomes. Although a
tremendous amount of information was collected under
NLTS2, nearly all the data was comprised of individual sur-
vey items rather than scales with established reliability and
validity. Researchers interested in examining the complex
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pattern of relationships between student, family, and school
factors, therefore, must identify conceptually related survey
items using a strong theoretical basis and investigate mea-
surement properties using analytical approaches, such as
structural equation modeling (SEM; Little, 2013) that allow
the integration of measurement models, which specify the
relationships among latent and observed variables, with
structural models, which specify the relationship between
latent factors.

The purpose of this study was to use data from NLTS2 to
develop and test student, family, and school factors to
examine the measurement of contextual factors in youth
with disabilities. Such work has the potential to promote the
systematic consideration of contextual factors when design-
ing systems of supports. Relatedly, we were interested in
examining the influence of disability label on contextual
factors. There were three primary research questions:

Research Question 1: Can latent student, family, and
school constructs be generated from NLTS2?

Research Question 2: Can the latent constructs be mea-
sured equivalently across disability groups?

Research Question 3: Are there differences in the
latent means, variances, and correlations across disabil-
ity groups?

Method

Sample

The NLTS2 was a federally funded study to explore the
secondary and post-school experiences of students with
disabilities. Data were collected over a 10-year period
(2000-2010) in five waves by SRI International. The
NLTS2 sampling plan was designed to generalize to the
population of students receiving special education services
in the United States in each of the 12 federally recognized
disability categories at the secondary level. Approximately
1,250 students per disability category were sampled in
Wave 1, which was projected to lead to a sufficient sample
in Wave 5 of data collection (SRI International, 2000). The
present analyses are part of a larger project to build
social-ecological models of contextual factors that may
affect self-determination and other post-school outcomes.
Therefore, the NLTS2 data used for the analyses were con-
fined to those students for whom self-determination data
were available. This represented approximately 83% of the
overall NLTS2 student sample (see Shogren, Kennedy,
Dowsett, & Little, in press, for more information). Data on
student self-determination were collected once during the
NLTS2 Direct Student Assessment during Wave 1 (Years
1 and 2) or Wave 2 (Years 3 and 4), depending on the age
of the student (students in older age cohorts were sampled
in Wave 1 and in younger age cohorts in Wave 2; SRI
International, 2000).

Procedure

To define and empirically examine contextual factors mea-
sured in NLTS2, we first generated a conceptual list of stu-
dent, family, and school factors by reviewing the literature
on contextual factors that affect transition outcomes, includ-
ing self-determination, using a social-ecological perspec-
tive (Shogren, in press). Next, using data dictionaries for
each NLTS2 data collection instrument created by SRI
International, the research team used a systematic process
to select NLTS2 variables to develop student, family, and
school constructs. Each NLTS2 variable described in the
NLTS2 data dictionaries was independently reviewed by
two members of the research team and linked with appro-
priate contextual factors. New factors were added as they
emerged from the NLTS2 variables. We primarily used data
collected during Wave 1 of NLTS2. The only exception
was the Student Direct Assessment, which was collected in
Wave 1 or 2 (SRI International, 2000). Individual survey
items were used from six NLTS2 data collection instru-
ments in Wave 1: Parent Telephone Interview, Direct
Student Assessment, School Characteristics Survey, School
Program Survey, Teacher Survey, and Transcript Records.
Further information and examples of instruments can be
found at http://www.nlts2.org/studymeth/#data_collection.
The list of student, family, and school constructs and
their associated NLTS2 variables were then reviewed with
two researchers associated with NLTS2 design, data collec-
tion, and management. This process yielded 21 potential
constructs: 8 student constructs, 5 family constructs, and 8§
school constructs. Across the 21 constructs, more than 270
variables from the NLTS2 data set were used, with each
construct having between 3 and 27 NLTS2 variables.
Table 1 provides a brief overview of the initial conceptual
constructs. Several constructs (e.g., functional skills, home
independence, parent involvement, access to the general
curriculum) had subdomains. The 21 constructs and their
subdomains were then subjected to empirical analysis.

Data Analysis

Research Question I. After the conceptual constructs were
generated, they were tested to determine whether they were
empirically viable (i.e., did the identified NLTS2 items for
each construct hang together). Mplus, version 6.12 (Muthén
& Muthén, 1998-2010), with the “type=complex” option
and the “wt_na” sampling weight, stratum, and cluster vari-
ables for the complex sampling design was used for all
analyses. Each construct and its subdomains, when relevant,
were subjected to confirmatory factor analysis (CFA). Indi-
vidual CFAs were used so that issues within each construct
could be identified and a determination made as to whether
the data justified the creation of a latent construct. We first
examined the reliability of the factor loadings of each
NLTS2 item for each construct. Factor loadings indicate
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Table I. Initial Conceptual Constructs and Subdomains, When Relevant, With Number of Associated NLTS2 Variables in

Parentheses.

Student constructs

Family constructs

School constructs

Academic skills
Classroom performance (2)
Direct assessment of academic skills (6)
Grades (3)

Home independence
Financial responsibilities (4)
Household responsibilities (4)
Life skills at home (7)

Access to the general education curriculum
Academic curriculum (5)
Accommodations and modifications (4)

Social skills at home (12)

Classroom behavior
Vocational classes (9)
General education classes (9)
Special education classes (9)

home®

Parent involvement
General (7)

Communication skills (4)

Special education (5)
Transition planning (3)

Functional skills
Community living skills (1)
Mental skills (4)
Daily living skills (2)
Self-concept (15)
Social skills (17) (12)?
Well being (8)°
Work experience (3)*

Opportunities for self-determination at

Parent outcome expectations (10)

Parent perception of school experience

Inclusion (9)

Life skills opportunities (4)
Social skills opportunities (5)

School climate®
Expectations (5)
Family supports (7)
Safety (4)

Student supports (4)
Teacher supports (7)

Social networks
In school (4)

Out of school (7)

Supports
In school (4)
Out of school (7)
Student involvement in transition planning (12)
Teacher expectations (3)*
Vocational experiences (17)

*Indicates conceptual construct that was dropped completely from final empirical model because of poor model fit.

how much variance is shared between the indicators, and
the shared variance between indicators defines the latent
constructs (Little, 2013); therefore, we only kept indicators
with high factor loadings (more than .4) that were signifi-
cant for all disability groups. After identifying the best indi-
cators for each construct, we then evaluated overall model
fit, seeking a root mean square error of approximation
(RMSEA) of less than .08, and a non-normed fit index
(NNFI) and comparative fit index (CFI) criterion of .85
(Little, 2013), which is slightly lower than typically used
because of low correlations among indicators in the NLTS2
data resulting from the lack of scales with established reli-
ability and validity (Taylor, 2008). During this process,
because a number of NLTS2 variables did not show signifi-
cant loadings on constructs or failed to hang together to
form a construct, the 21 conceptual constructs were signifi-
cantly reduced and modified.

After good model fit was established, because of the
large number of possible NLTS2 variables that could con-
tribute to each construct, parcels were created using theo-
retical or empirical aggregation for constructs that had
greater than six indicators that demonstrated good psycho-
metric properties to promote parsimony while keeping
information from the indicators (Little, 2013; Little,
Rhemtulla, Gibson, & Schoemann, 2013).

Research Question 2. After empirically determining which
conceptual constructs were (and were not) supported by
empirical analysis, we then examined measurement invari-
ance of the empirically supported constructs across disabil-
ity groups in an overall model. It is important to note that
the overall model also included three self-determination
constructs (autonomy, self-realization, psychological
empowerment) established in previous research (Shogren,
Kennedy, et al., in press), because the models developed for
the present analyses will be used in future work to examine
the degree to which contextual factors predict self-determi-
nation. The self-determination constructs were used as
“placeholders” to allow for these future research activities,
but were not pertinent to the present analyses, and are not
described in the results.

We used SEM, specifically multiple-group confirmatory
factor analysis (CFA) based on the Means and Covariance
Structures (MACS) model (Little, 1997). Examining mea-
surement invariance allows researchers to conclude that the
same constructs are being measured across groups; estab-
lishing the same items (i.e., NLTS2 variables) can be used
to define the construct in diverse groups (Little, 1997).
Because of number of constructs to estimate and the diverse
disability groups represented in the NLTS2 data set, previ-
ous work (Shogren, Kennedy, et al., in press) was used to
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guide the creation of disability groups for invariance test-
ing. Shogren, Kennedy, et al., in examining self-determination
constructs, found that the 12 disability groups represented
in the NLTS2 data could be collapsed into six groups. The
groups consisted of students with high-incidence disabili-
ties (HIN; learning disabilities, emotional disturbances,
speech or language impairments, and other health impair-
ments), sensory disabilities (SEN; visual and hearing
impairments), and cognitive disabilities (COG; autism,
multiple disabilities, and deaf-blindness). Students with
intellectual disability (INT), traumatic brain injury (TBI),
and orthopedic impairments (ORT) could not be collapsed.

Measurement invariance was tested in three steps. First,
configural invariance was tested by constraining all groups
to have the same pattern of fixed and free parameters.
Second, the model was further constrained to test for weak
factorial invariance by equating factor loadings across all
groups. Third, strong metric invariance was tested by equat-
ing indicator means. We used a CFI difference of .01 or less
between models (Cheung & Rensvold, 2002) and whether
the nested models fell within the 90% confidence interval of
the RMSEA of the previous model (Little, 2013) to confirm
invariance with increasing constraints.

Research Question 3. After examining the measurement
models to test invariance, we shifted to examining struc-
tural models to explore similarities and differences in the
latent means, variances, and correlations of the constructs
across the disability groups (Little, 1997). To explore the
pattern of relationships in the constructs within and across
disability groups, we performed a series of two-group con-
trasts using a x> model comparison between nested models
(Little, 2013). For each test, the relevant latent parameter
(latent mean, variance) was equated between two disabil-
ity groups. To test the latent correlations we first per-
formed an overall equality test, equating each correlation
to be equal across all groups, then the correlations that
showed a significant difference were compared between
each pair of disability groups. A significant change in
indicates that the latent parameter should be estimated
separately for each group or that it differs across groups.
Because of the extremely high number of parameters to
compare (285 mean comparisons, 285 variance compari-
sons), we used a cutoff point of p < .005.

Results

Contextual Factors (Research Question )

Of the initial 21 conceptual constructs (see Table 1), 16
met the criteria described in the Method section with regard
to strong factor loadings and model fit, although it is
important to note that to achieve this, the majority of con-
structs underwent significant revision, including the elimi-
nation of NLTS2 variables, and the merging, splitting, and

reconceptualization of constructs. Table 2 provides a
description of each of the empirically supported constructs,
the NLTS2 data that led to the construct, and the key modi-
fications made from the conceptual constructs initially
developed. Each of the 16 constructs is robust, shows good
model fit and strong factor loadings, and can be reliably
estimated from the NLTS2 data.

Measurement Invariance (Research Question 2)

The overall model that included all the empirically verified
constructs as well as the self-determination constructs and
disability as a grouping variable showed good fit to the data,
(2 (7572.n - 5240) = 22138.9, RMSEA = 0.047 5 6. 0.048), NNFI
= 0.790, CFI = 0.821). When testing for measurement
invariance across the six disability groups, as shown in
Table 3, we found that weak measurement invariance was
supported (i.e., equating the loadings), but that strong met-
ric invariance (i.e., equating the loadings and intercepts)
was only partially supported. Follow-up testing suggested
that indicator means could be constrained across the six
groups, with three exceptions: One parcel from the parent
outcome expectations construct needed to be freely esti-
mated in the HIN group; one indicator from the home inde-
pendence construct needed to be freely estimated in the
HIN group; one parcel from the social skills construct could
only be equated in the HIN and ORT groups and in the INT,
SEN, COG, and TRB groups; and one item from the access
to general curriculum (accommodations and modifications)
construct could only be equated in the INT and COG groups
and in the HIN, SEN, ORT, and TRB groups. Therefore,
these intercepts were allowed to vary in the structural mod-
els. Because of the incredibly small number of parameters
that had to be freed, we can conclude that the same con-
structs can be measured in the same way across groups
(Lee, Little, & Preacher, 2011).

Differences in Means, Variances, and
Correlations (Research Question 3)

After establishing measurement invariance (partial at the
intercept level), we tested for latent differences using two-
group contrasts as described in the Method section. Because
of the large numbers of comparisons, we are unable to pres-
ent the complete results of each of the two-group contests in
tabular form (although they are available on request from
the authors). Instead, Tables 4 to 6 provide the statistically
significant differences in latent means, variances, or corre-
lations for the disability group pairings.

Means. In terms of latent means, there were 116 significant
differences (40.7% of total comparisons). Differences were
found in all 19 constructs with largest number of signifi-
cant differences in the parent outcome expectations and
functional skills constructs. Generally, students with high
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Table 2. 16 Empirically Verified Student, Family, and School Constructs, Brief Descriptions, and Modifications.

Description of construct

NLTS2 source and indicators

Modifications from conceptual
(Table 1)

Student constructs
Grades®

Classroom behavior®

Functional skills*

Self-concept

Social and communication
skills®

Family constructs
General parent
involvement®

Home independence®

Parent involvement
in special education
planning®

Parent outcome
expectations®

Student Grade Point Average
across multiple domains
(academic, vocational, other
classes)

Students behavior in vocational
classes (asking for what
needs; taking part in
discussions, staying focused)

Student performance of tasks
related to basic mental skills,
community living, and daily
living skills

Self-confidence in academic and
social domains

Student social interaction
(makes friends, interacts
socially, handles
disagreements) and
communication (speaks
clearly, carries on
conversation) skills

Parent involvement in general
educational activities (school
meetings, class events,
volunteering, parent/teacher
conferences) and engagement
with youth (helps with
homework, talks about
experiences)

Frequency that student does
household chores (fixing
meals, laundry, cleaning,
purchasing)

Parent attendance at most
recent |EP meeting

Parent ratings of the likelihood
that student will achieve
valued adult outcomes
(graduation, postsecondary
education, getting a driver’s
license, living away from
home, getting a job)

Ninth Grade Transcript
Data—ntgGPA_Acad;
ntgGPA_AnyV; ntgGPA_
OthC (3 indicators)

Wave | School Program
Survey—npr | C4[a-d];
nprlc5[a-e]; (parcels of 9
indicators)

Wave | Parent Survey—
np|G3b; npl G4a; npl G4e (3
indicators)

Direct Assessment—
ndaSC8a_[1-15] (parcels of
I5 indicators from Student
Self-Concept Scale [SSCS])

Woave | Parent Survey—
npID[I0-11]; nplGl[a-k];
np | AnylInteract,
np|FriendDate; np1B5[a-b],
[d-e] (parcels of 21
indicators)

Wave | Parent Survey and
Wave | Teacher Survey—
np|El[a2-d2]; npeE[7-

8], nts| C8 (parcels of 7
indicators)

Woave | Parent Survey—
np1G5[a-d] (4 indicators)

Wave | Parent Survey—
nplE2a (single indicator
construct)

Wave | Parent Survey—
nplJ[1-7],[9-10] (parcels of 9
indicators)

Only items related to grades
showed reasonable fit; direct
assessment and classroom
performance items showed poor
fit and were dropped leaving only
grades as latent construct

Only items related to vocational
classes showed reasonable fit,
items related to special and
general education classes were
dropped

Several conceptually identified
items dropped from model
because of poor model fit

N/A—Same as originally proposed
construct

Combined with proposed
communication skills construct
because of high correlations
between the constructs

Only items related to general
parent involvement demonstrated
reasonable fit, all items related
to parent involvement in the
Individualized Education Program
(IEP) or transition planning had
to be dropped. A single indicator
of parent involvement in special
education (SPED) planning was
created (below)

Only items related to household
responsibilities showed adequate
model fit, all remaining indicators
dropped

A single indicator construct was
created despite item not fitting
in the overall parent involvement
construct or with the 5
additional indicators identified for
involvement in SPED because of
cited importance in literature

One conceptually identified
indicator demonstrated poor fit
and was dropped from model

(continued)
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Table 2. (continued)

Description of construct

NLTS2 source and indicators

Modifications from conceptual
(Table 1)

School constructs
Access to the general
curriculum (academics)®

Access to the

general curriculum
(accommodations and
modifications)®

Inclusion®

Social networks®

Supports®

Student involvement in
educational planning’

Vocational experiences®

Access to core academic
subject areas

Access to classroom
accommodations and
modifications

Percent of time in academics in
general education

Student participation in school
activities, social activities,
and volunteer/community
activities

Degree to which students
needs are being supported
emotionally and through
formal supports/services

Level of student participation
in transition planning

Student access to vocational
goals, job development, and
work experiences

Ninth Grade Transcript
Data—ntgHad_Eng;
ntgHad_Math; ntgHad_Sci (3
indicators)

Wave | School Program

Survey and Teacher Survey—

npriD3a_[0l-11]; npriD3b_
[01-08]; npriD3c_...[01-08]

nts|B8[01-26] (4
indicators— calculated
sum of accommodations
and modifications for each
question; summed scores as
indicators)

Ninth Grade Transcript
Data—ntgPctHrs_Acad_
Gpl_ZF (single indicator
construct)

Wave | Parent Survey—
nplF[3, 4, 7, 9] (4 indicators)

Wave | Parent Survey—
npIDI2[c-e]; npIH3 (4
indicators)

Wave | School Program
Survey—npr|E9 (single
indicator construct)

Wave | Parent Survey and
School Program Survey—
npriCl4, npriD4_10; 9th
Grade Transcript Data -
ntgVocScale (3 indicators)

Split from Accommodations and
Modifications because did not
fit with A&M indicators; two
items related to participation in
standardized testing had to be
dropped because of poor fit

Split from Academics as
independent construct because
did not fit with indicators related
to academics

Could not create a latent construct
with identified indicators (9)
because of fit issues; included a
single indicator construct because
of the importance of construct in
the literature

Several conceptually identified items
dropped because of poor model
fit, included items were from both
the in and out of school domains

Several conceptually identified
items dropped because of poor
model fit, included items were
from both the in and out of
school domains

Could not create a latent construct
with identified indicators (12)
because of fit issues; included
a single indicator construct
because of the importance of this
construct in the literature

Several conceptually identified
items dropped from model
because of poor model fit

Note. NLTS2 = National Longitudinal Transition Study-2; GPA = Grade Point Average; N/A = not applicable.

®Indicates construct that was significantly modified from original conceptual construct because of empirical analyses.

Table 3. Measurement Invariance Testing across 6 Disability Groups.

Invariance tests XZ df RMSEA 90% ClI CFI NNFI
Configural 22138.9 7572 0.047 0.046 — 0.048 0.821 0.790
Loadings 23190.5 7752 0.048 0.047 — 0.048 0811 0.782
Intercepts 25445.4 7932 0.050 0.050 - 0.051 0.785 0.759
Intercepts (partial) 25463.7 7927 0.049 0.048 — 0.050 0.796 0.771

Note. RMSEA = root mean square error of approximation; CFl = comparative fit index; NNFl = non-normed fit index.
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Table 4. Significant Mean Level Differences Across Disability Groups for Constructs.
Construct Disability Group | Disability Group2  Mean Group I  Mean Group2  Cohen’s D
Home Independence HIN ORT 0.00 -1.22 1.19
HIN COG 0.00 -0.74 0.72
INT ORT -0.24 -1.22 0.85
INT COG -0.24 -0.74 0.45
SEN ORT 0.09 -1.22 1.24
SEN COG 0.09 —0.74 0.79
ORT COG -1.12 -0.74 —0.34
ORT TRB -1.12 —-0.03 —0.96
COG TRB —0.74 -0.03 —0.64
Parent Outcome Expectations HIN INT 0.00 -1.34 1.24
HIN ORT 0.00 -0.72 0.66
HIN COG 0.00 —-1.54 1.31
HIN TRB 0.00 -0.55 0.52
INT SEN —-1.34 —-0.12 -1.00
INT ORT -1.34 -0.72 -0.46
INT TRB -1.34 -0.55 -0.57
SEN ORT —0.12 -0.72 0.49
SEN COG —0.12 —-1.54 1.07
ORT COG -0.72 —-1.54 0.57
COG TRB —-1.54 —0.55 —0.66
General Parent Involvement HIN INT 0.00 -0.37 0.37
INT ORT -0.37 0.23 -0.70
INT COG -0.37 0.09 —0.43
SEN ORT —-0.08 0.23 —-0.30
Vocational Experiences HIN INT 0.00 0.30 -0.28
Social Networks HIN INT 0.00 —0.43 0.43
INT SEN -0.43 0.22 —0.68
INT COG -0.43 -0.08 -0.36
SEN ORT 0.22 —-0.25 0.49
Supports HIN SEN 0.00 0.27 -0.28
SEN TRB 0.27 —0.15 0.43
COG TRB 0.22 —0.15 0.34
Access to the General Curriculum HIN INT 0.00 —-1.44 0.94
(Academics) HIN ORT 0.00 -0.33 0.27
HIN COG 0.00 -1.14 0.68
HIN TRB 0.00 -0.50 0.45
INT SEN —1.44 0.06 —0.82
INT ORT —1.44 —0.33 —0.46
SEN ORT 0.06 —0.33 0.28
SEN COG 0.06 -1.14 0.61
SEN TRB 0.06 —-0.50 0.47
ORT COG -0.33 -1.14 0.33
Access to the General Curriculum HIN INT 0.00 0.56 -0.50
(Accommodations and Modifications) HIN ORT 0.00 0.34 -0.32
HIN COG 0.00 0.50 —043
HIN TRB 0.00 0.48 -0.47
INT SEN 0.56 0.13 0.34
SEN COG 0.13 0.50 -0.28
Student Involvement HIN INT 2.84 2.50 051
HIN COG 2.84 242 0.62
INT SEN 2.50 3.02 -0.76
INT ORT 2.50 2.94 —0.65
INT TRB 2.50 2.87 —-0.52

(continued)
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Table 4. (continued)

Construct Disability Group | Disability Group2  Mean Group |  Mean Group2  Cohen’s D
SEN COG 3.02 242 0.85
ORT COG 2.94 242 0.73
COG TRB 242 2.87 -0.61
Social and Communication Skills HIN SEN 0.00 0.44 —0.46
INT SEN —0.17 0.44 —-0.68
INT ORT —0.17 0.25 —-0.46
SEN COG 0.44 -0.27 0.72
SEN TRB 0.44 0.02 0.46
ORT COG 0.25 —0.27 0.52
Grades HIN SEN 0.00 0.72 -0.72
HIN ORT 0.00 0.70 -0.69
HIN COG 0.00 0.77 -0.75
INT SEN 0.27 0.72 —0.44
INT ORT 0.27 0.70 —0.41
INT COG 0.27 0.77 —0.47
SEN TRB 0.72 0.19 0.53
ORT TRB 0.70 0.19 0.50
COG TRB 0.77 0.19 0.55
Self-Concept SEN COG 0.06 -0.20 0.25
ORT COG 0.14 -0.20 0.32
Classroom Behavior HIN SEN 0.00 0.53 —0.53
HIN ORT 0.00 0.41 -0.42
INT SEN -0.11 0.53 —0.66
INT ORT -0.11 0.41 -0.57
SEN COG 0.53 0.04 0.49
ORT COG 0.41 0.04 0.38
Functional Skills HIN INT 0.00 -1.17 1.07
HIN SEN 0.00 —0.47 0.4l
HIN ORT 0.00 -1.15 0.98
HIN COoG 0.00 -1.82 |.44
HIN TRB 0.00 —-0.59 0.55
INT SEN -1.17 —047 —0.48
INT COG -1.17 -1.82 0.39
SEN ORT —047 -1.15 0.44
SEN COG —047 -1.82 0.84
ORT COG -1.15 -1.82 0.38
COG TRB -1.82 -0.59 -0.72
Inclusion HIN INT 43.25 20.21 0.88
HIN COG 43.25 20.78 0.84
HIN TRB 43.25 34.85 0.32
INT SEN 20.03 42.08 -0.75
INT ORT 20.03 39.64 -0.69
INT TRB 20.03 34.85 -0.53
SEN COG 42.08 20.78 0.71
ORT COG 39.64 20.78 0.64
COG TRB 20.78 34.85 -0.48
Parent Involvement in Special INT ORT 0.84 0.93 -0.27
Education Planning INT COG 0.84 0.93 -0.31
INT TRB 0.84 0.96 -0.37

Note. HIN = high incidence disability group; SEN = sensory disability group; COG = cognitive disability group; INT = intellectual disability group; ORT =
orthopedic impairment group; TRB = traumatic brain injury group.
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Table 5. Significant Variance Differences, with Standardized Values and Ratios across Disability Groups

Construct Disability Group | Disability Group 2 Variance Group | Variance Group 2 Ratio
Parent Outcome HIN INT 1.00 1.89 1.89
Expectations HIN ORT 1.00 1.78 1.78
HIN COG 1.00 2.32 2.32
HIN TRB 1.00 2.06 2.06
INT COG 1.89 2.32 1.22
SEN COG 1.27 2.32 1.83
ORT COG 1.78 2.32 1.30
General Parent SEN ORT 1.24 0.62 2.02
Involvement ORT COoG 0.62 1.28 2.09
ORT TRB 0.62 0.99 1.61
Vocational HIN INT 1.00 1.84 1.84
Experiences INT SEN 1.84 0.81 2.28
INT TRB 1.84 0.60 3.09
SEN ORT 0.81 1.54 1.91
SEN COG 0.81 1.43 1.77
ORT TRB 1.54 0.60 2.59
Supports INT TRB 0.85 1.52 1.79
INT TRB 0.85 1.52 1.79
SEN TRB 0.79 1.52 1.93
Access to the HIN INT 1.00 8.33 8.33
General Curriculum HIN COG 1.00 7.45 7.45
(Academics) INT SEN 8.33 1.01 8.29
SEN COG 1.01 7.45 7.41
Access to the HIN INT 1.00 2.17 2.17
General Curriculum HIN ORT 1.00 1.67 1.67
(Accommodations HIN COG 1.00 227 227
and Modifications) HIN TRB 1.00 .66 .66
INT SEN 2.17 1.32 1.64
INT ORT 2.17 |.67 1.30
SEN COG 1.32 2.27 1.72
Functional Skills HIN ORT 1.00 2.85 2.85
HIN COG 1.00 3.13 3.13
Inclusion HIN SEN 666.62 903.48 1.36
HIN ORT 666.62 849.02 1.27
HIN TRB 666.62 812.31 1.22
Parent Involvement INT ORT 0.13 0.07 1.93
in Special Education INT COG 0.13 0.06 2.12
Planning INT TRB 0.13 0.04 3.25

Note. HIN = high incidence disability group; SEN = sensory disability group; COG = cognitive disability group; INT = intellectual disability group; ORT =

orthopedic impairment group; TRB = traumatic brain injury group.

incidence disabilities tended to score higher across the
majority of constructs, particularly in functional skills,
home independence, parent outcome expectations, access
to the general education curriculum-academics, social net-
works, and inclusion. However, students with sensory,
orthopedic, and cognitive disabilities tended to score
higher on the grades construct, as well as their classroom
behavior and access to the general curriculum-accommo-
dations and modifications. Students with cognitive dis-
abilities and orthopedic impairments tended to score lowest
in home independence and functional skills, and students
with cognitive disabilities and intellectual disability tended

to score lowest in parent outcome expectations, student
involvement, and inclusion. Table 4 documents each sig-
nificant mean difference, and provides the unstandardized
mean value for each group along with effect sizes. Effect
sizes were calculated using the following formula:

d — (a’l — G’Z) .
\}(Ppooled
0 _ o 1m0,
ooled — >
g (ny +ny)
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Table 6. Significantly Different Correlations and Differences Across Groups.

Correlation Disability Group | Disability Group 2 Group | Corr Group 2 Corr Difference
Self-realization—Social Networks

HIN SEN -0.02 0.33 -0.35
Psychological empowerment—Inclusion

HIN SEN 0.09 0.43 —-0.34

INT SEN 0.22 0.43 -0.21
Home Independence—Parent Outcome Expectations

HIN INT 0.28 0.49 -0.21

HIN COG 0.28 0.64 -0.36

SEN COG 0.37 0.64 -0.27

ORT COG 0.40 0.64 —0.24
Home Independence—Grades

HIN INT 0.12 -0.22 0.33

HIN ORT 0.12 -0.17 0.29

HIN COG 0.12 -0.24 0.36
Home Independence—Functional Skills

HIN INT 0.36 0.69 -0.33

HIN ORT 0.36 0.73 -0.37

HIN COG 0.36 0.84 —0.48

SEN COG 0.57 0.84 -0.26

COG TRB 0.84 0.59 0.25
Parent Outcome Expectations—Access to the General Curriculum (Accommodations and Modifications)

HIN ORT —0.01 -0.20 0.19

HIN TRB -0.01 —0.42 0.41

INT TRB —0.07 —0.42 0.35

COG TRB —0.06 —0.42 0.36
Parent Outcome Expectations—Social and Communication Skills

HIN ORT 0.58 0.30 0.28

HIN COG 0.58 0.30 0.28
Parent Outcome Expectations—Grades

HIN ORT 0.22 -0.09 0.31

HIN COG 0.22 -0.26 0.48

SEN COG 0.15 -0.26 0.41
Parent Outcome Expectations—Self-Concept

HIN INT 0.24 -0.01 0.24

HIN COG 0.24 0.0l 0.23

INT TRB —0.01 0.38 -0.38

COG TRB 0.01 0.38 —0.37
Parent Outcome Expectations—Parent Involvement in Special Education Planning

HIN INT 0.1 —-0.08 0.20

HIN COG 0.11 -0.10 0.22

HIN TRB 0.11 -0.04 0.15
General Parent Involvement—Classroom Behavior

HIN COG 0.27 -0.05 0.32
Vocational Experiences—Access to the General Curriculum (Accommodations and Modifications)

HIN SEN -0.02 0.51 -0.53

HIN ORT -0.02 0.51 -0.53
Social Networks—Grades

HIN INT 0.45 0.09 0.36

HIN COG 0.45 0.03 0.42
Access to the General Curriculum (Academics)—Access to the General Curriculum (Accommodations and Modifications)

SEN COG 0.00 -0.27 0.26

ORT COG 0.0l -0.27 0.26

COG TRB -0.27 0.11 -0.38

(continued)
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Table 6. (continued)
Correlation Disability Group | Disability Group 2 Group | Corr Group 2 Corr Difference
Access to the General Curriculum (Accommodations and Modifications)—Student Involvement
HIN TRB 0.03 -0.45 0.48
INT TRB 0.06 -0.45 0.51
SEN COG -0.13 0.19 -0.32
ORT COG -0.07 0.19 -0.26
COG TRB 0.19 -0.45 0.64
Inclusion—Social and Communication Skills
HIN COG 0.23 -0.13 0.36
SEN COG 0.21 -0.13 0.34
ORT COG 0.09 -0.13 0.21
Inclusion—Grades
HIN INT 0.08 -0.25 0.33
INT SEN -0.25 0.04 -0.30
INT TRB -0.25 0.02 -0.27
Inclusion—Functional Skills
HIN ORT 0.19 0.44 -0.25
HIN COG 0.19 0.48 -0.29
INT ORT 0.15 0.44 -0.29
SEN ORT 0.19 0.44 -0.25
SEN COG 0.19 0.48 -0.29
Inclusion—Student Involvement
HIN ORT 0.11 0.39 -0.28
HIN TRB 0.11 0.43 -0.32
SEN ORT 0.14 0.39 -0.25
SEN TRB 0.14 0.43 -0.29
COG TRB 0.15 0.43 -0.28
Grades—Student Involvement
HIN COG 0.23 -0.18 0.41
SEN COG 0.31 -0.18 0.49
ORT COG 0.14 -0.18 0.32

Note. HIN = high incidence disability group; SEN = sensory disability group; COG = cognitive disability group; INT = intellectual disability group; ORT =

orthopedic impairment group; TRB = traumatic brain injury group.

where a indicates the latent means, ¢ indicates the latent
variances, and » indicates the sample sizes for each group.

Variances. The tests of difference in the latent variances
resulted in 47 significant differences across groups
(16.5% of total comparisons) in 12 of the 19 constructs.
Differences in variances of the constructs across groups
indicate a wider distribution of scores in the group with
the higher variance. Generally, students with cognitive
disabilities showed the greatest variability perhaps because
of the significant diversity of the characteristics of stu-
dents in these groups. The findings suggest that even
though disability may affect how youth experience vari-
ous contextual factors, within any disability category, there
is significant variability in those experiences. Table 5
documents each significant variance difference and pro-
vides the unstandardized variance and the ratio of the
group difference.

Correlations. The overall equality test that equated all 171
correlations across all disability groups showed that 20 con-
structs could not be equated across groups. These 20 corre-
lations resulted in a total of 300 comparisons across the six
disability groups. Tests of differences across disability
groups resulted in 63 significant differences (21% of total
comparisons; see Table 6). These differences indicate that
disability moderates the relationship between predictor con-
structs, suggesting the critical importance of considering
disability-related factors when attempting to understand the
experiences of youth with disabilities. For example, home
independence and functional skills were highly correlated
for students with intellectual, orthopedic, and cognitive dis-
abilities and less so for students with high incidence dis-
abilities. Further, the relationship between parent outcome
expectations and access to accommodations and modifica-
tions was stronger for students with cognitive disabilities
and traumatic brain injury than it was for students with high
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incidence disabilities. Finally, the correlation between
inclusion and functional skills was most pronounced for
students with orthopedic and cognitive disabilities, and the
correlation between inclusion and student involvement was
most pronounced for students with traumatic brain injury
and orthopedic impairments compared to those for other
disability groups. Table 6 provides the correlations that
were significantly moderated by disability label, includ-
ing the actual correlation for each group, as well as the dif-
ference between groups.

Discussion

This article used data from NLTS2 to (a) conceptually
define and empirically validate student, family, and school
constructs, (b) explore the degree to which these constructs
could be measured equivalently across disability groups,
and (c) explore latent differences in means, variances, and
correlations across disability groups. Defining contextual
factors and ensuring that they can be measured equivalently
are foundational steps that allow for examination of differ-
ences in the experiences of youth with disabilities. The
present findings suggest that disability label affects the
experiences of youth with disabilities in secondary school,
although these impacts play out in a complex context, con-
firming that student, family, and school factors must be
comprehensively understood and integrated to understand
how to individualize systems of supports to improve experi-
ences and outcomes (Cook & Odom, 2013).

Defining Contextual Factors (Research Question 1)

If the field is to adopt a social-ecological model of disability
(Schalock et al., 2010; World Health Organization, 2007)
and take seriously the tenants of implementation science
(Cook & Odom, 2013), a necessary first step is to determine
the best ways to measure and integrate contextual factors.
The present analyses (a) identified constructs research sug-
gests affect the secondary school experiences of youth with
disabilities and (b) empirically established which constructs
can be reliability defined and measured using NLTS2 data.
This lays a foundation for examining disability-related dif-
ferences (Research Questions 2 and 3) and allows for future
work attempting to understand and integrate the influence
of contextual factors in research and practice, including
examination of the degree to which contextual factors in
secondary school affect adult outcomes across disability
groups.

It is important to note, as future studies such as NLTS2
are designed and conducted, that all but one of the initial 21
conceptual constructs underwent significant empirical
modifications during initial CFAs. Interestingly, the only
construct that remained as proposed in was the self-concept
construct of which the items were derived from an existing
measure with reliability and validity data, the Student

Self-Concept Scale (SSCS; Gresham, 1995). The remaining
conceptual constructs required significant revisions, includ-
ing the narrowing of constructs—such as the conceptual
academic skills construct only being represented by items
specific to student’s grades. Furthermore, because of the
lack of relationships between some NLTS2 indicators that
seemed conceptually related (e.g., indicators of students
involvement in transition planning), single indicator con-
structs were used to keep certain constructs in the model,
but single indicator items provide none of the benefits of
generating latent constructs (e.g., improved validity and
accuracy of estimated effects). Ultimately, latent constructs
can be generated from NLTS2 data, but they perform best
when based on scales with established reliability.

Establishing Measurement Equivalence
(Research Question 2)

In addition to examining the degree to which each construct
is empirically supported, it is important to examine how
they function in an overall model and whether they can be
measured equivalently across disability groups. Examining
measurement equivalence, particularly across the range of
disability groups represented in IDEA, is critical as it is pos-
sible that the measurement of contextual factors (i.e., the
specific items that define each construct) could be influ-
enced by characteristics associated with disability. Although
previous research has established measurement equivalence
in a limited number of contextual factors in students with
high-incidence disabilities (e.g., inclusion, empowerment;
Shogren et al., 2007), researchers have not attempted to
explore the measurement equivalence of the range of con-
textual factors. It is possible that disability characteristics
could influence the definition and measurement of certain
contextual factors. For example, social and communication
skills could be defined differently at the item-level across
groups based on different modes of communicating, or
home independence could potentially be defined by differ-
ent indicators based on support needs. We were able to
establish partial strong metric invariance, suggesting that
despite the need to free a very small number of parameters
in the model, the overall latent constructs can be defined in
the same way (Lee, Preacher, & Little, 2011), allowing for
analysis of latent, or construct, level differences in student,
family, and school factors across disability groups.

Exploring Differences in Means, Variances, and
Correlations (Research Question 3)

After defining the constructs and ensuring that they could be
measured equivalently across groups, differences in the
actual constructs were examined. Such information, particu-
larly when examined within the context of social-ecological
models and the development of frameworks to comprehen-
sively integrate information on contextual factors, has direct
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implications for future research and practice. Overall, the
findings suggest that when comprehensively examining a
diverse array of contextual factors, there are complicated
relationships and that any factor (e.g., independence, parent
involvement) is likely shaped by another student, family,
and school factors, and this complexity must be considered
in research and practice. For example, mean level differ-
ences, such as the finding that students with more significant
disabilities tended to score lower on constructs such as
home independence, parent outcome expectations, student
involvement, access to the general education curriculum
(academics), social networks, and inclusion confirm, in a
nationally representative sample, that students with severe
disabilities continue to be less likely to be involved their
own educational experiences and be provided appropriate
supports for independence and the achievement of adult out-
comes. However, establishing that students with orthopedic
impairments and cognitive impairments tend to score even
lower than other students with severe disabilities in home
independence and that students with intellectual disability
tend to score lowest in parent outcomes expectations, stu-
dent involvement, inclusion, and social networks adds to the
existing literature on the influence of disability label, as pre-
vious literature has typically only compared students with
intellectual and learning disabilities (Wehmeyer et al., 2012)
or learning disabilities and emotional disturbances (Carter,
Lane, Pierson, & Glaeser, 2006). This underscores the need
for additional research on strategies to support students with
these labels, as much of the existing research has focused on
high-incidence populations (Test et al., 2009).

For students with orthopedic and cognitive disabilities,
general parent involvement tended to be higher (although it
is important to note that there was still significant variability
in each of these constructs highlighting how other student,
family, and school characteristics exert influence). This sug-
gests that parents may demonstrate higher levels of involve-
ment, even in general educational activities when their
children have severe disabilities. These findings suggest the
reciprocal influence of school and family factors, and the
need, in practice, to understand the supports that students
have available across ecological systems. For example, work
is needed to examine the degree to which parent involve-
ment mediates the role between student’s school-based
experiences and outcomes, as well as research to determine
the degree to which parent involvement is influenced by
school-based factors. For example, are parents more
involved when there are issues with school-based services,
or is parent involvement shaped by other factors such as stu-
dent and family characteristics. The higher level of parent
involvement for students with severe disabilities is consis-
tent with other research (Ruef & Turnbull, 2002; Shogren,
2012), but the results also suggest that students with more
severe disabilities do not necessarily receive significantly
more supports or vocational or inclusive experiences even
if there is greater involvement, nor have greater access to

social networks despite research suggesting these areas can
be important to positive transition outcomes (Carter et al.,
2009; Wehman, 2012). Further, students with intellectual
disability, while scoring more adaptively than students with
severe disabilities in some domains (e.g., home indepen-
dence), tended to score the lowest in multiple domains,
including parent outcome expectations, parent involvement,
social networks, access to the general curriculum-academ-
ics, and inclusion suggests a critical need to further address
ways to promote high expectations and access to inclusive
environments with peers. Further work is needed to decom-
pose the pattern of relationships across ecological systems
and the impact of these factors on outcomes.

The pattern of differences in the correlations also con-
firms the importance of an integrated, comprehensive under-
standing of contextual factors. While interpreting each and
every significant difference presented in Table 6 is not pos-
sible, the pattern of findings is indicative of disability
moderating the relationship between key student, family,
and school constructs. This emphasizes the need to consider
disability-related factors in research and practice, although,
as noted previously, given the mean and variance differ-
ences, disability alone is not the sole explanatory factor.
Instead, the relationships between constructs must be con-
sidered in the complex ecological context. For example, for
students with cognitive disabilities and orthopedic impair-
ments, there are stronger relationships between inclusion
and functional skills, suggesting that students who have
higher functional skills may be more likely to be in inclusive
environments or that being inclusive environments may
raise perceptions of functional skills. Further, parent out-
come expectations showed a stronger relationship with
access to accommodations and modifications for students
with cognitive disabilities and traumatic brain injuries.
These findings suggest that expectations as well as skill
level still influence access to inclusive environments and
accommodations and modification in these environments,
despite the notion that students should not have to “earn”
their way into inclusive environments. This finding confirms
for this group, in particular, the critical importance of inclu-
sion and access, issues that have been raised by researchers
(Lee, Wehmeyer, Palmer, Soukup, & Little, 2008) and sug-
gests the importance on ongoing efforts to fully integrate
schools, providing inclusive, tiered systems of supports for
all students (Sailor, 2009). Although given the variability in
each of these constructs for this population, it is likely that
other factors such as expectations and supports also contrib-
ute to the findings. In practice, disability should be one con-
sideration when attempting to understand how student,
family, and school factors affect students, but high expecta-
tions, inclusion, and student involvement seem to be key
issues to consider when attempting to supports students with
severe disabilities. Further research is needed, for example,
on the role of outcome expectations in moderating the rela-
tionship between access and disability label.
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Overall, the findings suggest that the tenants of imple-
mentation science and the social-ecological theory must be
integrated into research and practice, and suggest a critical
need for tools to assist researchers and practitioners in cata-
loguing the contextual factors that affect the experiences
and outcomes of students so that they can be considered in
building a system of support.

Limitations of the Study

Ultimately, the present analyses, and any secondary data anal-
yses, are limited by the availability and quality of the data
available. NLTS2 was designed to primarily include individ-
ual survey items. As we have suggested in other work
(Shogren, Wehmeyer, Palmer, Rifenbark, & Little, 2013),
generating latent constructs allows us to move beyond simply
yes/no indicators (e.g., did you attend your IEP) to include
information on the quality of those experiences (e.g., at what
level did you participate in your IEP and was it meaningful?).
By including items on access and quality, constructs that are
more representative of the range of youth experiences and
outcomes can be developed. However, unless this is planned
(and budgeted for), the only approach available to researchers
is to use individual survey items and determine, post hoc, the
degree to which they operate as latent constructs. Ultimately,
when interpreting the constructs validated in this article, it is
important to remember that the constructs were generated post
hoc from data collected primarily as individual, stand-alone
survey items. While the constructs generated in this analysis
show strong fit the data, it is possible that key theoretical ele-
ments of the constructs may not be represented because of a
lack of available data. Furthermore, different research teams
may define constructs in different ways and obtain different
findings. Finally, some individuals may be interested in indi-
vidual survey items (e.g., used or not used, included or not
included) as their primary outcome of interest, and these items
may function well for those analyses. In addition, we used a
specific sample of students included in NLTS2 in our analyses
(i.e., students who were able to participate in the Direct
Assessment items on self-determination) so the results are
only generalizable to that population of students.

Implications for Future Research and Practice

Even with the limitations, the present analyses suggest that
it is possible to develop student, family, and school con-
structs using NLTS2 data and that these constructs can be
measured equivalently across disability groups. The latent
differences provide insight into the complex interplay of
student, family, and school constructs within and across
disability groups and suggest that to understand the sec-
ondary school experiences of youth with disabilities as
well as their post-school outcomes, the complex interaction
of these factors must be examined. Future research is

needed to decompose the impact of disability (e.g., is it
disability-related characteristics, support needs, or atti-
tudes) as well as to further examine specific, significant rela-
tionships among student, family, and school constructs.
Future research is also needed on the degree to which these
constructs predict outcomes, including self-determination
and post-school outcomes related to employment, postsec-
ondary education, and independent living. Each of the stu-
dent, family, and school constructs described in Table 2 has
the potential to promote outcomes, but systematic, empirical
examinations of the degree to which specific constructs pre-
dict outcomes could lead to the identification of key areas to
emphasize when working to promote valued outcomes.

The current findings confirm the importance of inclusive
opportunities for youth with severe disabilities, as well as a
lack of support and social networks for such students. The
results also suggest that disability label moderates the relation-
ships between student, family, and school factors and must be
one factor considered when designing systems of supports. In
practice, the findings suggest the critical role of practitioners
developing a comprehensive understanding of the context
experienced by each student (e.g., what is the level of parent
involvement, access to inclusive experiences, supports, social
networks, etc. and how do these factors interact) and work
across ecological systems to develop supports that promote
positive experiences and outcomes. Future research is needed
to examine the contextual factors that affect valued school and
post-school outcomes, the degree to which disability group
(and other factors) mediate or moderate these relationships,
and how to create frameworks and then interventions that, in
practice, address the impact of these contextual factors.
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