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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 16 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 
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understanding the experiences of youth with disabilities. Implications for future research and 
practice are discussed. 

Keywords  
self-determination, transition, contextual factors, structural equation modeling (SEM) 

Researchers increasingly acknowledge the impact of contextual 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 
experiences of youth with disabilities and (b) the implementation and impact of interventions to 
promote valued educational outcomes. However, despite the attention directed to contextual 
factors, defining context remains vexing. Shogren, Luckasson, and Schalock (in press), in a 
review of the literature 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 typically 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 necessary, however, to build a comprehensive 
understanding of the diversity of student, family, and school factors that influence student 
experiences and outcomes. The traditional 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 disability 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 experiences 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 survey items rather than scales with 
established reliability and validity. Researchers interested in examining the complex pattern of 
relationships between student, family, and school factors, therefore, must identify conceptually 
related survey items using a strong theoretical basis and investigate measurement 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 
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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 designing 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 measured equivalently across 
disability groups? 

• Research Question 3: Are there differences in the latent means, variances, and 
correlations across disability 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 confined 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 measured in NLTS2, we first generated a 
conceptual list of student, family, and school factors by reviewing the literature on contextual 
factors that affect transition outcomes, including self-determination, using a social-ecological 
perspective (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 
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members of the research team and linked with appropriate 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 instruments 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 collection, 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 1 

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 variables for the complex sampling design was 
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used for all analyses. Each construct and its subdomains, when relevant, were subjected to 
confirmatory factor analysis (CFA). Individual 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 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 
significant for all disability groups. After identifying the best indicators 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 reliability 
and validity (Taylor, 2008). During this process, because a number of NLTS2 variables did not 
show significant loadings on constructs or failed to hang together to form a construct, the 21 
conceptual constructs were significantly reduced and modified. 

After good model fit was established, because of the large number of possible NLTS2 
variables that could contribute to each construct, parcels were created using theoretical or 
empirical aggregation for constructs that had greater than six indicators that demonstrated 
good psychometric 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 invariance of the empirically supported 
constructs across disability 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-determination. 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 measurement 
invariance allows researchers to conclude that the same constructs are being measured 
across groups; establishing 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, previous work (Shogren, 
Kennedy, et al., in press) was used to guide the creation of disability groups for invariance 
testing. 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 disabilities (HIN; learning disabilities, 
emotional disturbances, speech or language impairments, and other health impairments), 
sensory disabilities (SEN; visual and hearing impairments), and cognitive disabilities (COG; 
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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 equating 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 structural 
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 contrasts using a χ2 model comparison between nested models (Little, 2013). For 
each test, the relevant latent parameter (latent mean, variance) was equated between two 
disability groups. To test the latent correlations we first performed 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 χ2 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 comparisons), we used a cutoff point of p 
< .005. 

Results 
Contextual Factors (Research Question 1) 

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 constructs underwent significant revision, including the 
elimination 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 modifications 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. 
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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, (χ2 
(7572, n = 5240) = 22138.9, RMSEA = 0.047 (0.046, 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 
metric 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 estimated in the HIN group; one indicator from the home independence 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 
models. Because of the incredibly small number of parameters that had to be freed, we can 
conclude that the same constructs 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 present 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 correlations for the disability group pairings. 
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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 significant differences in the 
parent outcome expectations and functional skills constructs. Generally, students with high 
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 networks, 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-accommodations 
and modifications. Students with cognitive disabilities 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 significant mean difference, and 
provides the unstandardized mean value for each group along with effect sizes. Effect sizes 
were calculated using the following formula: 

𝑑𝑑 =
(α1 − α2)
�φ𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

. 

  

φ𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
𝑛𝑛1φ1 + 𝑛𝑛2φ2

(𝑛𝑛1 + 𝑛𝑛2)
, 

  

where α indicates the latent means, ϕ indicates the latent variances, and n 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 students in these groups. The 
findings suggest that even though disability may affect how youth experience various 
contextual factors, within any disability category, there is significant variability in those 
experiences. Table 5 documents each significant variance difference and provides 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 constructs could not be equated across groups. These 20 correlations resulted in a 
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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 constructs, 
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 
disabilities and less so for students with high incidence disabilities. Further, the relationship 
between parent outcome expectations and access to accommodations and modifications was 
stronger for students with cognitive disabilities and traumatic brain injury than it was for 
students with high 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, including the actual correlation for each group, as well as the difference 
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 
differences 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, confirming that student, family, and school factors 
must be comprehensively understood and integrated to understand how to individualize 
systems of supports to improve experiences 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 suggests 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 differences (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-
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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, including 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 constructs 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 possible 
that the measurement of contextual factors (i.e., the specific items that define each construct) 
could be influenced 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 
contextual 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 different 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, particularly 
when examined within the context of social-ecological models and the development of 
frameworks to comprehensively integrate information on contextual factors, has direct 
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 differences, 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 
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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 outcomes. 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, student involvement, inclusion, 
and social networks adds to the existing literature on the influence of disability label, as 
previous 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 suggests that parents may demonstrate higher levels of involvement, 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 involvement 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 student and family characteristics. The higher 
level of parent involvement for students with severe disabilities is consistent 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 independence), tended to score the lowest in multiple domains, 
including parent outcome expectations, parent involvement, social networks, access to the 
general curriculum-academics, 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 decompose the pattern of relationships across ecological systems and the impact of 
these factors on outcomes. 

The pattern of differences in the correlations also confirms the importance of an integrated, 
comprehensive understanding of contextual factors. While interpreting each and every 
significant difference presented in Table 6 is not possible, 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 differences, disability alone is not the sole 
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explanatory factor. Instead, the relationships between constructs must be considered in the 
complex ecological context. For example, for students with cognitive disabilities and orthopedic 
impairments, 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 outcome 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 inclusion and access, 
issues that have been raised by researchers (Lee, Wehmeyer, Palmer, Soukup, & Little, 2008) 
and suggests 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 contribute to the findings. In practice, disability should be one consideration 
when attempting to understand how student, family, and school factors affect students, but 
high expectations, 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 relationship between access 
and disability label. 

Overall, the findings suggest that the tenants of implementation 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 cataloguing 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 analyses, are limited by the 
availability and quality of the data available. NLTS2 was designed to primarily include 
individual 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 elements 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 individual 
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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 constructs 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 secondary 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 attitudes) as well as to further examine specific, significant 
relationships 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, postsecondary education, and independent living. 
Each of the student, 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 predict 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 relationships 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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	Developing Student, Family, and School Constructs From NLTS2 Data
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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 16 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.
	Keywords
	self-determination, transition, contextual factors, structural equation modeling (SEM)
	Researchers increasingly acknowledge the impact of contextual 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 experiences of youth with disabilities and (b) the implementation and impact of interventions to promote valued educational outcomes. However, despite the attention directed to contextual factors, defining context remains vexing. Shogren, Luckasson, and Schalock (in press), in a review of the literature 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 typically 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 necessary, however, to build a comprehensive understanding of the diversity of student, family, and school factors that influence student experiences and outcomes. The traditional 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 disability 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 experiences 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 survey items rather than scales with established reliability and validity. Researchers interested in examining the complex pattern of relationships between student, family, and school factors, therefore, must identify conceptually related survey items using a strong theoretical basis and investigate measurement 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 designing 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 measured equivalently across disability groups?
	 Research Question 3: Are there differences in the latent means, variances, and correlations across disability groups?
	Method
	Sample
	Procedure

	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 confined 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).
	To define and empirically examine contextual factors measured in NLTS2, we first generated a conceptual list of student, family, and school factors by reviewing the literature on contextual factors that affect transition outcomes, including self-determination, using a social-ecological perspective (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 appropriate 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 instruments 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 collection, 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 1
	Research Question 2
	Research Question 3

	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 variables for the complex sampling design was used for all analyses. Each construct and its subdomains, when relevant, were subjected to confirmatory factor analysis (CFA). Individual 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 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 significant for all disability groups. After identifying the best indicators 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 reliability and validity (Taylor, 2008). During this process, because a number of NLTS2 variables did not show significant loadings on constructs or failed to hang together to form a construct, the 21 conceptual constructs were significantly reduced and modified.
	After good model fit was established, because of the large number of possible NLTS2 variables that could contribute to each construct, parcels were created using theoretical or empirical aggregation for constructs that had greater than six indicators that demonstrated good psychometric properties to promote parsimony while keeping information from the indicators (Little, 2013; Little, Rhemtulla, Gibson, & Schoemann, 2013).
	After empirically determining which conceptual constructs were (and were not) supported by empirical analysis, we then examined measurement invariance of the empirically supported constructs across disability 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-determination. 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 measurement invariance allows researchers to conclude that the same constructs are being measured across groups; establishing 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, previous work (Shogren, Kennedy, et al., in press) was used to guide the creation of disability groups for invariance testing. 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 disabilities (HIN; learning disabilities, emotional disturbances, speech or language impairments, and other health impairments), 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 equating 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.
	After examining the measurement models to test invariance, we shifted to examining structural 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 contrasts using a χ2 model comparison between nested models (Little, 2013). For each test, the relevant latent parameter (latent mean, variance) was equated between two disability groups. To test the latent correlations we first performed 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 χ2 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 comparisons), we used a cutoff point of p < .005.
	Results
	Contextual Factors (Research Question 1)
	Measurement Invariance (Research Question 2)

	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 constructs underwent significant revision, including the elimination 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 modifications 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.
	/
	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, (χ2 (7572, n = 5240) = 22138.9, RMSEA = 0.047 (0.046, 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 metric 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 estimated in the HIN group; one indicator from the home independence 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 models. Because of the incredibly small number of parameters that had to be freed, we can conclude that the same constructs 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 present 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 correlations 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 significant differences in the parent outcome expectations and functional skills constructs. Generally, students with high 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 networks, 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-accommodations and modifications. Students with cognitive disabilities 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 significant mean difference, and provides the unstandardized mean value for each group along with effect sizes. Effect sizes were calculated using the following formula:
	where α indicates the latent means, ϕ indicates the latent variances, and n 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 students in these groups. The findings suggest that even though disability may affect how youth experience various contextual factors, within any disability category, there is significant variability in those experiences. Table 5 documents each significant variance difference and provides 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 constructs could not be equated across groups. These 20 correlations 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 constructs, 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 disabilities and less so for students with high incidence disabilities. Further, the relationship between parent outcome expectations and access to accommodations and modifications was stronger for students with cognitive disabilities and traumatic brain injury than it was for students with high 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, including the actual correlation for each group, as well as the difference between groups.
	Discussion
	Defining Contextual Factors (Research Question 1)
	Establishing Measurement Equivalence (Research Question 2)
	Exploring Differences in Means, Variances, and Correlations (Research Question 3)
	Limitations of the Study
	Implications for Future Research and Practice

	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 differences 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, confirming that student, family, and school factors must be comprehensively understood and integrated to understand how to individualize systems of supports to improve experiences and outcomes (Cook & Odom, 2013).
	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 suggests 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 differences (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, including 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 constructs 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.
	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 possible that the measurement of contextual factors (i.e., the specific items that define each construct) could be influenced 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 contextual 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 different 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.
	After defining the constructs and ensuring that they could be measured equivalently across groups, differences in the actual constructs were examined. Such information, particularly when examined within the context of social-ecological models and the development of frameworks to comprehensively integrate information on contextual factors, has direct 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 differences, 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 outcomes. 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, student involvement, inclusion, and social networks adds to the existing literature on the influence of disability label, as previous 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 suggests that parents may demonstrate higher levels of involvement, 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 involvement 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 student and family characteristics. The higher level of parent involvement for students with severe disabilities is consistent 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 independence), tended to score the lowest in multiple domains, including parent outcome expectations, parent involvement, social networks, access to the general curriculum-academics, 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 decompose the pattern of relationships across ecological systems and the impact of these factors on outcomes.
	The pattern of differences in the correlations also confirms the importance of an integrated, comprehensive understanding of contextual factors. While interpreting each and every significant difference presented in Table 6 is not possible, 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 differences, disability alone is not the sole explanatory factor. Instead, the relationships between constructs must be considered in the complex ecological context. For example, for students with cognitive disabilities and orthopedic impairments, 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 outcome 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 inclusion and access, issues that have been raised by researchers (Lee, Wehmeyer, Palmer, Soukup, & Little, 2008) and suggests 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 contribute to the findings. In practice, disability should be one consideration when attempting to understand how student, family, and school factors affect students, but high expectations, 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 relationship between access and disability label.
	Overall, the findings suggest that the tenants of implementation 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 cataloguing the contextual factors that affect the experiences and outcomes of students so that they can be considered in building a system of support.
	Ultimately, the present analyses, and any secondary data analyses, are limited by the availability and quality of the data available. NLTS2 was designed to primarily include individual 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 elements 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 individual 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.
	Even with the limitations, the present analyses suggest that it is possible to develop student, family, and school constructs 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 secondary 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 attitudes) as well as to further examine specific, significant relationships 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, postsecondary education, and independent living. Each of the student, 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 predict 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 relationships 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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