
Vo!. 73. No. 4. pp. 488-509.
©2007 Council for Exceptional Children.

Exceptional Children

Examining Individual and
Ecological Predictors of the
Self-Determination of Students
With Disabilities

KARRIE A. 5HOGREN
University of lexas at Austin

MtCHAEI- L. WEHMEYER

SUSAN B. PAt-MER

JANE HELEN SOUKUP

TODD D. LITTLE

NANCy GARNER

MARGARET LAWRENCE
University of Kansas

ABSTRACT: This article examines the impact of multiple individual and ecological factors on the

self-determination of students with learning disahilities, mild and moderate mental retardation,

and other health impairments. Baseline data from a multistate, longitudinal research project eval-

uating interventions to promote self-determination were examined using structural eejuation mod-

eling. The findings suggest that teachers viewed students' capacity for self-determination differently

based on level of cognitive impairment, hut not students' opportunities for self-determination. Ca-

pacity, opportunity, and transition empowerment predicted students' self-reported level of self-deter-

mination, hut the degree to which students were included in general education did not. Significant

differences emerged in the pattern of predictive relationships, however, depending on the measure of

self-determination utilized. Also discussed are implications for research and practice.

S E L F - D E T E R M I N AT 1 O N paucity of knowledge about individual and eco-

R E S E A R C H logical factors that contribute to or predict self-

D
espite 15 years of attention di- determination. Progress has been made in

rected toward the importance developing empirically validated theoretical mod-

of self-determination in the els of self-determination that can serve as founda-

education of students with tions for educational practices {Wehmeyet, Abery,

disabilities, there still is a Mithaug, & StancllfFe, 2003) and in synthesizing
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the existing body of research on theoretically
based interventions to promote self-determina-
tion (Algozzine, Browder, Karvonen, Test, &
Wood, 2001). Additional research is needed,
however, to examine the impact of personal char-
acteristics (e.g., disability group, gender, race/eth-
nicity) and environmental conditions (e.g.,
opportunities for self-determination, inclusion)
on students' relative level of self-determination.
Such research has the potential to inform fiature
efforts to design, validate, and implement inter-
ventions with students from diverse disability
groups and to provide guidance in creating envi-
ronmental conditions and supports that promote
self-detetmination (Wood &Test, 2001).

In considering individual and ecological fac-
tors that could potentially impact self-determina-
tion, the functional theory of self-determination
(Wehmeyer, 1997, 1999, 2001, 2003) suggests
that both environmental and personal characteris-
tics contribute to enhanced self-detetmination.
Specifically, the theory posits that (a) individual
capacity, as influenced by leatning and develop-
ment; (b) opportunity, as influenced by environ-
ments and experiences; and (c) supports and
accommodations all impact the emergence of self-
determination. Further, students' perceptions and
belief^ influence their capacities and opportunities
for self-detetmination. Research on the impact of
capacity and opportunity on self-determination,
primarily including adults with intellectual and
development disabilities, has suggested that self-
determination tends to be significantly influenced
by environmental factors. Several studies have
found that adults with intellectual and develop-
mental disabilities who live and work in mote in-
tegrated settings tend to be mote self-determined
than are adults who live and work m segregated
and congregate settings (Stancliffe, Abery, &
Smith, 2000; Wehmeyer & Bolding, 1999.
2001). Although research fmdings have suggested
a significant correlation between self-determina-
tion and level of intelligence—with people having
more severe disabilities tending to have lower lev-
els of self-determination (Soresi, Nota, &
Wehmeyer, in press; Wehmeyet, 1996b;
Wehmeyer & Garner, 2003)—when analyzing
the predictors of high and low levels of self-deter-
mination, Wehmeyet and Gatnet using discrimi-
nant function analysis found that level of

intelligence was not a significant contributor. In-
stead, having opportunities to make choices
within ones environment was the only significant
predictor of self-determination—confirming the
importance of environmental opportunities to the
development of self-determination.

Less is known about the impact of environ-
mental factors on the self-determination of chil-
dren and youth with disabilities. Zhang (2001)
found that students with mild levels of intellec-
tual disability had more opportunities to engage
in self-determined behavior when they were in re-
source rooms than they did when in general edu-
cation classrooms. This finding was contrary to
expectations, given the research on the impact of
integrated settings on adult's level of self-determi-
nation, but it probably speaks more to the re-
source room and classroom environments and the
supports withm them than it does [o anything
about the students. In fact, Zhang discussed the
possibility that it might be more diflFicult for stu-
dents with mild cognitive impairments to express
self-determined behaviors in general education
classrooms, particularly because general education
teachers could be less knowledgeable about how
to support the expression of such behaviors. Fur-
ther, Zhang's research did not measure students'
actual level of self-determination, but rather their
expression of self-determined behaviors. There-
fore, it is possible that students in more integrated
settings actually could have higher levels of self-
determination; they just might express self-deter-
mined behaviors less frequently in such settings.

Zhang found that students with mild levels
of intellectual disability had more
opportunities to engage in self-determined
behavior when they were in resource rooms
than they did when in general education
classrooms.

In terms of personal characteristics, the rela-
tionship between intelligence and self-determina-
tion is significant. It is logical to assume that
students' capacity for self-determination can be
influenced by their level of intelligence or their
disability category. As Wehmeyer and Garner
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stated, "overall self-determinations status will be
impacted by limitations to the number and com-
plexity of skills and knowledge about how to exert
control in ones life that a person can acquire as a
function of his or her intellectual limitations"
(Wehmeyer 6c Garner, 2003, p. 256). However,
Wehmeyer (2006) also has suggested that the
common assumption that because of his or her dis-
ability a person cannot gain the skills associated
with self-determination limits the environmental
opportunities and supports and accommodations
provided to that person, which in turn restricts
his or her ability to fully develop the capacity to
act in a self-determined manner. Again, outside of
intellectual disability research, there is limited in-
formation about the impact of disability category
on students' level of self-determination. Aside
from intellectual ability, there has been minimal
research conducted regarding other personal char-
acteristics that can impact self-determination.

[Tjhere is limited information about the
impaet of disability category on students'
level of self-determination.

Soresi and colleagues (in press) examined the
impact of age, gender, and social abilities on the
self-determination of 141 adults with intellectual
disabilities. They found no differences in self-de-
termination across the range of ages represented in
the study; however they did find differences based
on gender. Women tended to be more self-deter-
mined than men—a finding that differs from
prior research on gender, which found no differ-
ences in males' and females' levels of self-determi-
nation (Wehmeyer, 1996b; Wehmeyer & Garner,
2003). Soresi and colleagues also found that social
abilities were significantly correlated with self-de-
termination, suggesting that people with higher
levels of self-determination also could score higher
in other domains of adaptive behavior.

Other researchers have suggested the impor-
tance of considering the impact of ctiltural differ-
ences on self-determination for students with
disabilities who are from culturally and linguisti-
cally diverse backgrounds (Trainor, 2002, 2005).
Limited research on the impact of culture on self-
determination has been conducted, however.

Generally, self-determination theorists propose
that, when considering issues related to self-deter-
mination for all students with disabilities, it is
critical to consider issues related to the values, be-
liefs, and customs of the student and his or her
family (Shogren & Turnbull, 2006; Turnbull &C
TutnbuU, 1997, 2001b; Wehmeyer et al., 2003).

PURPOSE OF THE STUDY

There is limited information on the impact of in-
dividual and ecological factors on the self-deter-
mination of students with disabilities.
Understanding the impact of these factors, how-
ever, is necessary to effectively design, implement,
and evaluate interventions to promote the self-de-
termination of students from diverse disability
groups. The purpose of the study conducted
therefore was to examme the relationship between
multiple individual factors (i.e., gender, race/eth-
nicity, socioeconomic status, teacher ratings of
students' capacity for self-determination, and stu-
dent ratings of empowerment in transition ser-
vices) and ecological factors (i.e., teacher ratings
of students' opportunity for self-determination,
students' level of inclusion, and students' atten-
dance at their IEP meetings), and students' self-
reported level of self-determination on two widely
used assessments (The Arc's Self-Determination
Scale and the AIR Self-Determination Scale) in
students with learning disabilities, mild mental
retatdation, moderate mental retardation, and
other health impairments.

There is limited information on the impaet
of individual and ecological factors on
the self-determination of students with
disabilities. Understanding the impact of
these factors, however, is necessary to
ejfectively design, implement, and evaluate
intervention. . . .

This study represented one of the first efforts
to examine the relationship between multiple
individual and ecological factots and students'
self-reported level of self-determination. The tech-

Summer 2007



nique of structural equation modeling (SEM)
therefore was chosen because of its flexibility in
allowing examination of (a) equivalence issues re-
lated to the measurement of each construct in
students with learning disabilities, mild mental
retardation, moderate mental retardation, and
other health impairments; and (b) potential cross-
group differences in the latent relationships
among the constructs across the four groups.

The first research question focused on estab-
lishing that the six latent constructs included in
the structural equation model, representing indi-
vidual factors (i.e., teacher ratings of students' ca-
pacity for self-determination, student ratings of
their transition empowerment), ecological factors
(i.e., teacher ratings of students' opportunity for
self-determination, students' level of inclusion),
and self-determination {i.e., student self-report on
The Arcs Self-Determination Scale and the AIR
Self-Determination Scale) could be measured
equivalently in each of the four disability groups.
Fot example, differences in the characteristics or
skill level of students from the diverse disability
groups could mfluence the manner in which stu-
dents and teachers responded to or interpreted
questions, leading to differences in the constructs
being assessed (Little, 1997). It therefore was crit-
ical to first examine whether measurement equiv-
alence (i.e., invariance of the loadings and
intercepts) could be established across the four
groups. Based on previous research, primarily
with assessments of self-determination in sttidents
from diverse groups (Shogren, Lopez, Wehmeyer,
Little, & Pressgrove, 2006; Shogren, Wehmeyer,
et al., 2006), it was hypothesized that strong met-
ric invariance could be established.

The second research question addressed
whether there are differences across the four dis-
ability groups in the latent means of the six con-
structs representing individual factors, ecological
factors, and self-determination. It was hypothe-
sized that there would be significant differences in
the means of several of the latent constructs in
students across the four disability groups. As dis-
cussed previously, for example, research has sug-
gested that stereotypes exist about the capacity of
students for self-determination based on their
level of intelligence, and that this can influence
teachers' ratings of students' capacity. It aiso has
suggested that level of intelligence is correlated to

self-determination, which could lead to differ-
ences in students' ratings of their own self-deter-
mination across the fout groups.

The final research question explored the de-
gree to which the individual and ecological latent
constructs, as well as categorical individual (i.e.,
gender, race/ethnicity, socioeconomic status) and
ecological (i.e., students' attendance at their IEP
meetings) variables predicted students' self-re-
ported levels of self-determination, and whether
these patterns of predictive relationships differed
across the four disability groups. Based on the
functional theory of self-determination, the hy-
pothesis predicted that capacity, opportunity, and
transition empowerment would predict self-deter-
mination and, hased on research demonstrating
the impact of the environment on self-determina-
tion, that inclusion would predict self-determina-
tion. Because of the lack of research examining
the impact of categorical variables—including
disability category—on self-determination, re-
searchers did not develop a priori hypotheses and
considered these aspects of the research question
to be explotatory.

M ETH O D

PARTICIPANTS

The study participants were 327 high school stu-
dents receiving special education services in 6
states (Texas, Kansas, Missouri, Nebraska, Okla-
homa, and Arkansas) in 36 school districts. The
majority of students received services under the
categorical label "mental retardation" (49%) or
"specific learning disability" (35%), as shown in
Table 1. Participants ranged in age from 14.3
years old to 21.8 years old (M- 17.0; 5£>= 1.52).
Females constituted 42% of the sample and males
comprised 58%. Female participants ranged in
age from 14.8 years old to 21.8 years old (A/ =
17.1; SD = 1.54). Male participants ranged in age
from 14.3 years old to 21.8 years old {M = 17.0;
SD = 1.51). The majority was Caucasian (62%),
although other tace/ethnicities also were repre-
sented in the sample (see Table 1). Approximately
37% of students wete eligible for free or reduced
lunch, 40% were not eligible for free or reduced
lunch, and the status of the remaining 23% of
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TA BLE 1

Demographic Characteristics ofthe Sample

Category

Disability Category
Mental Retardation

Mild
Moderate

Learning Disability
Other Health Impairment

Race/Ethniciry
Caucasian
African American
Hispanic/Latino
Native American/Alaskan Native
Asian/Pacific Islander
Other

n

99
60

116
52

202
55
54
5
I

10

%

30.3
!8.3
35.5
15.9

61.8
16.8
16.5
1.5
0.3
3.1

students was reported by the teachers as being un-
known. Approximately 9 1 % of students had at-
tended their last IEP meeting.

PROCEDURE

Participants were recruited to participate in a 5-
year longitudinal study examining the impact of
interventions to promote self-determination on
student self-detetmination and postschool out-
comes. Project personnel contacted school dis-
tricts, and districts that agreed to participate {n =
36) identified students who met the project crite-
ria, which included high school students receiving
special education services who also were expected
to be receiving services for an additional 2 years
after project implementation. The requirement
that students be expected to receive services for an
additional 2 years after project implementation
was to ensure that there was sufficient time fot
students to benefit ftom self-determination inter-
ventions in educational settings. Informed con-
sent was obtained for each participant from his or
her parent or guardian, as well as assent from the
student.

Aiicer consent and assent to participate wete
obtained, baseline data were collected prior to in-
tervention implementation. Baseline data con-
sisted of demographic information about the
student and his or her educational experiences,
and multiple tneasures of self-determination and
student empowerment completed by students and

teachers (described subsequently). Students' base-
line data were used for the analyses reported here.
After being trained in the appropriate administra-
tion protocol, teachers and project personnel ad-
ministered tbe measures to participating students
in individual ot group sessions, depending upon
the needs of the students and the school district.

DEMOGRAPHIC INFORMATION

Teachers completed a demographic form that in-
cluded basic information about each student,
such as date of birth, gender, race/ethnicity,
free/reduced lunch status, and the disability cate-
gory under which the student received special ed-
ucation services. The form also included
questions related to the type of special education
services students received. For example, teachers
were asked to provide information about the set-
ting in which the student typically received ser-
vices (e.g., general education classroom, resource
room, segregated classroom, segregated school,
home/hospital) and the number of hours each day
the student typically spent with his or her nondis-
abled peers. Teachers also were asked to provide
information about each student's previous in-
volvement in the transition planning process,
such as whether the student had attended his or
her last IEP meeting.

MEASURES OF SELF-DETERMINATION

The Arc's Self-Determination Scale. The Arc's
Self-Determination Scale (SDS; Wehmeyer &
Kelchner, 1995) is a 72-item self-report measure
that provides data on self-determination through
the measurement of the four essential characteris-
tics of self-determined behavior: autonomy, self-
regulation, psychological empowerment, and
self-realization (Wehmeyer, 1996a). Subscale
scores can be calculated for the autonomy, self-
regulation, psychological empowerment, and self-
realization domains, along with a total
self-determination score. The scale consists of a
total of 148 points, with higher scores indicating
higher levels of self-determination. The SDS was
developed and normed with 500 adolescents with
cognitive disabilities (Wehmeyet, 1996c). It was
demonstrated to have adequate reliability and va-
lidity in the measurement of self-determination
for adolescents with cognitive disabilities. Subse-
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quent research (Shogren, Lopez, et al., 2006;
Shogren, Wehmeyer, et al., 2006) has verified the
proposed theoretical structure of The Arc's Self-
Determination Scale (i.e., four related, but dis-
tinct subscales—autonomy, self-tegulation,
psychological empowerment, and self-realiza-
tion—that contribute to a higher-order self-deter-
mination construct), using structural equation
modeling. In this study, Cronbach's alpha for the
SDS was 0.89.

The AIR Self-Determination Scale. The AIR
Self-Determination Scale (AIR; Wolman,
Campeau, Dubois, Mithaug, & Stolarski, 1994)
is available in a Student, Educator, and Parenr
version. For the purposes of these analyses, the
Educator (AIR-E) and Student (AIR-S) versions
of the scale were utilized. The AIR-E has 30 ques-
tions from which capacity and opportunity sub-
scale scores can be calculated. The capacity
subscale asks teachers to report on a given stu-
dent's (a) ability to perform self-determination
behaviors, (b) knowledge of self-determination
behaviors, and (c) perception of knowledge and
ability to perform self-determination behaviors.
The opportunity subscale consists of information
on students' opportunity to perform self-determi-
nation behaviors at school and at home; however,
because a substantial number of teachers (21% of
the sample) reported an inability to report on stu-
dents' self-determination behaviors at home, the
six questions on this domain were dropped from
the analyses. Thus, the opportunity domain con-
sisted only of teacher ratings of students' opportu-
nity to perform self-determined behaviors at
school, and the version of the AIR-E utilized in
this study consisted of 24 questions rated on a
scale from 1 (Never) to 5 (Always).

The AIR-S has 24 questions and also yields
capacity and opportunity subscale scores. The ca-
pacity subscale consists of questions related to
things students do related to self-detetmination
("Things I Do" subscale) and how students feel
about performing these self-determined behaviors
("How I Feel" subscale). The opportunity sub-
scale consists of questions regarding students' per-
ceptions of their opportunities to perform
self-determined behaviors at home and at school;
however, as mentioned previously, the informa-
tion on the home subscale was dropped to keep
the two versions of the AIR parallel in these anal-

yses. As such, the AIR-S consisted of 18 questions
rated on a scale of I (Never) to 5 (Always).

The AIR was developed and normed with
450 students (with and without disabilities) and
their teachers in California and New York (Wol-
man et al., 1994). The AIR was demonstrated to
have adequate reliability and validity in the mea-
surement of students' capacity and opportunity
for self-determination (Mithaug, Campeau, &C
Wolman, 2003). In this study Cronbach's alpha
for the AIR-E capacity siLbscale was 0.93, for the
opportunity subscale it was 0.92, and for the
AIR-S it was 0.92. The authors of the AIR sug-
gested that a total self-determination score also
can be calculated by combining the capacity and
opportunity subscales on both the AIR-E and
AIR'S. More recent research (Shogren, Weh-
meyer, et al., 2006), however, has suggested that
combining the capacity and opportunity subscales
into a higher-order self-determination construct
on the AIR-E is not justified. Specifically, using
structural equation modeling, Shogren,
Wehmeyer, and colleagues (2006) explored the
theoretical structure of and the relationship be-
tween the AIR-E, the AIR-S, and the SDS. The
proposed theoretical structure of both the SDS
and the AIR-S was supported by these analyses.
Additionally, the analyses suggested that although
the SDS and the AIR-S were related (r = 0.50),
they were measuring distinct aspects of the self-
determination construct. Combining these two
measures into one global, higher-order self-deter-
mination construct was not supported by the
data.

Unlike for the AIR-S, Shogren, Wehmeyer,
and colleagues (2006) found that the proposed
theoretical structure of the AIR-E was not sup-
ported by the data. Instead, the analyses suggested
that the AIR-E is assessing two distinct con-
structs—capacity and opportunity—that could
not be combined to create a higher-order self-de-
termination construct. The correlation between
the two constructs was only 0.34, and efforts to
fit a model specifying the proposed theoretical
structure of the AIR-E (capacity and opportunity
constructs loading on a higher-order self-determi-
nation construct) resulted in extreme difficulties
with model convergence (Shogren, Wehmeyer, et
al., 2006). Educators therefore appear to be pro-
viding objective ratings of their independent
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perceptions of students' capacity and opportunity
for self-determination, unlike students, who—on
the AIR-S—appear to provide ratings of their
overall self-determination based on the strong re-
lationship they perceive between their capacity
and opportunity fot self-determination. Civen the
findings of Shogren, Wehmeyer. et al. (2006), in
these analyses the researchers chose to create two
distinct latent constructs for the AIR-E, repre-
senting capacity and opportunity, and to create
one latent construct for the AIR-S, representing
self-determination. The latent constructs of ca-
pacity and opportunity were used as objective in-
dicators of students' capacity and opportunity for
self-determination, and the degree to which these
constructs predicted self-determination (as pro-
posed by the functional theory of self-determina-
tion) as measured by both che SDS and the AIR-S
was examined.

The Transition Empowerment Scale. The Tran-
sition Empowerment Scale (TES; Powers, Turner,
et al., 2001) is a measure of youth empowerment
within the context of the transition planning pro-
cess. The measure is an adaptation of the Family
Empowerment Scale {Koren, DeChillo, &
Friesen, 1992), which was originally developed to
enable parents of children with emotional and
behavioral disorders to report on their family em-
powerment. In adapting the Family Empower-
ment Scale, the questions were modified to enable
adolescents with disabilities to self-report on the
extent to which they could "manage their own
day-to-day circumstances, services, and advocate
for othet youth" (Powers, Turner, et a!., 2001, p.
94). The TES consists of 31 questions rated on a
scale of 0 (Not True at All) to 4 (Very True). Re-
search on the TES has suggested adequate reliabil-
ity and validity in the measurement of adolescent
empowerment (Powers, Ellison, et al., 2001; Pow-
ers, Turner, et al., 2001). In this study, the Cron-
bach's alpha value fot this measure was 0.94.

MISSING DATA

A small amount of data was missing fot several
variables. The mean percentage of missing data
across all of the variables in the data set was 1.5%
(range 0 to 4.1%). The EM imputation algorithm
using the PROC MI procedure within the SAS
program was used to impute the missing data

(Graham, Cumsille, & Elek-Fisk, 2003) using the
totality of information within the data set to im-
pute the missing data to preserve important char-
acteristics of the data set and avoid the potential
deleterious effects of not including all available
data in the data-analysis process. Doing so im-
proved the ability to calculate unbiased and effi-
cient parameter estimates (Graham et al.).

ANALYTIC PROCEDURES

Structural equation modeling was used to exam-
ine the research questions. Structural equation
modeling allows researchers to flexibly and pow-
erfully examine the relationships between ob-
served and latent variables, as well as to test
cross-group similarities and differences among
mulciple latent variables (Kline, 1998). The pro-
cedures involve integration of measurement mod-
els (which specify the relationships among latent
and observed variables) with structural models
(which specify the relationship between latent fac-
tors). Specifically, this enables the measurement
equivalence of the constructs across groups to be
assessed, and direct statistical comparisons of the
similarities and differences in the means, vari-
ances, correlations, and regression relationships
among the constructs to be made (Little, 1997).
This study focused on examining measurement
equivalence and possible latent differences among
the different disability groups represented in the
sample.

Four groups were created (learning disability,
mild mental retardation, moderate mental retar-
dation, and other health impairment). Prior to
evaluating the measurement model across the dis-
ability groups, researchers conducted preliminary
regression analyses to evaluate the potential im-
pact of several of the categorical personal and
environmental characteristics (i.e., gender,
race/ethnicity, free/reduced lunch status, atten-
dance at last IEP meeting) to determine if, and
how, they should be included in the model. Each
of these characteristics was regressed as well as, for
each variable, a characteristic X disability group
interaction variable, on students' total scores on
The Arc's Self-Determination Scale and the AIR
Self-Determination Scale, Student version. The
only significant relationship in the preliminary re-
gression analyses was the relationship between
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gender and self-determination as measured by
The Arc's Self-Detetmination Scale (p = 0.27, t =
2.86, p = 0.005). Thus, gendet was included as a
covariate (female = 0; male = 1) in the structural
model to examine and control fot potential difl̂ er-
ences across male and female students. (For addi-
tional information on the preliminary regression
analyses please contact the authots.)

To evaluate the hypothesized measurement
and structural models, researchers sequentially
tested the following models: (a) a test ofthe mea-
surement model that specified the relationship be-
tween manifest indicators (e.g., observed
variables) and latent constructs (e.g., unobserved
variables); (b) a test of the measurement equiva-
lence in the measurement of these indicators
across students with learning disabilities, mild
mental retardation, moderate mental retardation,
and other health impairments (e.g., the equating
of the loadings and intercepts of the observed
variables across groups); (c) a test of the homo-
geneity ofthe variances and covariances ofthe la-
tent constructs in students with learning
disabilities, mild mental retardation, moderate
mental retardation, and other health impair-
ments; (d) a test of the equivalence of the means
of the latent constructs in students with learning
disabilities, mild mental retardation, moderate
mental retardation, and othet health impair-
ments; and (e) tests of the structural models that
specify the causal relationship between the latent
constructs in students with learning disabilities,
mild mental retardation, moderate mental retar-
dation, and other health impairments (Kline,
1998; Little, 1997).

The measurement model contained six latent
constructs: capacity (AIREC), opportunity
(AIREO), transition empowerment (TES), inclu-
sion (INC), self-determination as measured by
7"hc Arc's Self-Detetmination Scale (SDS), and
self-determination as measured by the AIR Self-
Detetmination Scale, Student version (AIR-S).
Fot the latent constructs of opportunity and tran-
sition empowerment, domain-representative
parcels were created to form three manifest indi-
cators for each latent construct. Parceling is a
commonly used technique for measures such as
these; a parcel can be defined as "an aggregate-
level indicator comprised of the sum (or average)
of two or more items, responses, or behaviors"

(Litde, Cunningham, Shahar, & Widaman, 2002,
p. 152). Parceling introduces advances over item-
level modeling, including greater parsimony,
fewer chances for correlated residuals or dual
loadings of indicators, and reductions in sampling
error (Little et al., 2002). To create parcels for the
opportunity and transition empowerment con-
structs, the item-to-construct balancing technique
was utilized (see Little et al., 2002, for details).

For the capacity, self-determination (SDS),
and self-determination (AIR-S) constructs, facet-
representative parcels were created based on the
subdomains within the subscales. Three fecet-rep-
resentative parcels were used as indicators for the
capacity construct, reptesenting the three subdo-
mains of ability, knowledge, and perceptions on
the AIR-E capacity subscale. Four facet-represen-
tative parcels were used as indicators for SDS,
representing the four subscales (essential charac-
teristics) of self-determined behaviot measured by
the SDS; autonomy, self-regulation, psychological
empowerment, and self-realization. Two facet-rep-
resentative parcels were used an indicators for the
AIR-S, representing the two subscales of capacity
and opportunity. Fot the inclusion construct, two
indicators of inclusion were utilized. Based on
teachers' responses on the demographic form to
the typical education setting students were edu-
cated in and the number of hr the student spent
under special education supervision, a new vari-
able was created, called IDEA Setting, that speci-
fied the percentage of time that the student spent
outside of the general edtication classroom. The
categories were created based on those specified
within the U.S. Department of Education's 24th
Annual Report to Confess on the Implementation of
the Individuals with DisahiUties Education Act
(2002) (1 = home/hospital; 2 = separate day
school; 3 = more than 60% of time outside of
general education; 4 = 21%—60% of time outside
of general education; and 5 = less than 20% of
time outside of general education). The second
indicator of the latent construct of inclusion was
the teachers' ratings of the average number of
hours students spent with their nondisabled peers
each day (1 = 0 hr; 2 = less than I hr; 3 = between
1 and 3 hr; 4 - between 3 and 5 hr; 5 = full day).
Table 2 provides the number and percentage of
students by disability category across each of these
variables.
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TABLE 2

Disability Category by IDEA Setting

Variables

IDEA Setting
Home/hospital
Separate day school
60% of time outside general education
21%-60% of time outside general education
< 20% of time outside general education

Houts per Day With Nondisabled Peers
Ohr

Less than 1 hr
Between 1 and 3 hr
Between 3 and 5 hr
Ftill day

LD
n(%)

3 (2.6)
1 (0.9)

10 (8.6)
41 (35.3)
61 (52.6)

1 (0.9)
1 (0.9)

29 (25.0)
61 (52.6)
24 (20.7)

MLMR
n(%)

4 (4.0)
6 (6.1)

37 (37.4)
33 (33.3)
19 (19.2)

8 (8.1)
7 (7.1)

38 (38.4)
39 (37.4)

7 (7.1)

MDMR
n(%)

2 (3.3)
6(10.0)

37(61.7)
11 (18.3)
4 (6.7)

10(16.7)
11 (18.3)
28 (46.7)
11 (18.3)
0 (0.0)

OHI
n(%)

1 (1.9)
2 (3.8)

12(23.1)
16 (30.8)
21 (40.4)

0 (0.0)
3 (5.8)

16 (36.5)
21 (40.4)

9 (17.3)

Note. LD = Learning disability; MLMR = Mild mental retardation; MDMR = Moderate mental retardation;
OHI = Other health impairment.

Instead of using traditional methods such as
setting the latent variance to equal 1.0, or setting
one indicator to equal 1.0 to set the scale, this
study used a balancing technique which allowed
the scale to be set by constraining the sum of the
indicator's loadings to be equal to the number of
indicators (e.g., sample EISREL syntax: CO
LY(l.I) = 3 - EY(2,1) - LY(3,1)). Using this tech-
nique, researchers could estimate each constructs
latent variance in a non-arbitrary metric (the ef-
fects coding method, see Little, Siegers, & Card,
2006, for more information), a procedure that
cannot be performed with the traditional meth-
ods mentioned previously. A similar procedure
was used to defme and set the scale of the inter-
cepts such that the latent means could be esti-
mated in a non-arbitrary metric (e.g., sample
LISREL syntax: CO TY(1) - 0 -TY(2) -TY(3)).

To test the hypothesized structural models,
the correlational relationships specified in the
measurement model between capacity, opportu-
nity, transition empowerment, and inclusion and
self-determination as measured by both the SDS
and the AIRS were converted into regression
paths to analyze the degree to which each of these
latent constructs predicted self-determination.
Gender also was added as an exogenous variable
to evaluate and control for its impact on each of
the latent constructs in the structural model.

RESU LTS

MEASUREMENT MODELS

The initial, freely estimated, measurement model
demonstrated acceptable model fit (x^ (416, n =
327) = 570.02, ;> = < 0.001, RMSEA = 0.057,
NNFI = 0.95, CFI = 0.96). Next, following stan-
dard procedures to evaluate measurement invari-
ance, the loadings and the intercepts were equated
(in sequential steps) and, as shown in Table 3, no
significant changes in fit were found based on the
RMSEA Model Test (i.e., does the RMSEA value
of the nested model fall within the 90% RMSEA
confidence interval of the comparison model; Lit-
tle, 1997; also note that changes in the CFI were
less than 0.01, see Cheung & Rensvoid, 2002).
These tests indicated that the constructs included
in the model (capacity, opportunity, transition
empowerment, inclusion, self-determination
[SDS], and self-determination [AIR-S]) were in-
variant when measured across the four disability
groups. Essentially the same constructs were being
assessed in students across the diverse disability
categories.

The loading and intercept values for each in-
dicator, along with the variance for each latent
construct in the strong metric invariant model,
are presented in Table 4. The unique residual and

Summer 2007



I

3 J

P
c s ON CN
O O O

o

o

o
ci
o

CO
o1
\/~\
o

OO
o
o

o

00
o
o
•o
o

CN
o
A
CO
o

t^ ro O O (S CO
ITS VO [^ r^ r^ c^o o o o o o

P--

A"

o
ro•q-
rs

o
A'

o

p
v

vq

CN

VO CN (N

o o
va CN
l^^ CN

N r

fc- -̂
C C

C
o

U

ra C

Exceptional Children
4 9 7



TABLE 4

Loading and Intercept Values and the Estimated Latent Variance From the Strong Metric Invariance Model

Indicator ' '

AIR^E Capacity Subscale (AIREQ:
Estimated Latent Variance = 0.63

Parcel I
Parcel 2
Parcel 3

AIR^E Opportunity Subscale (AIREO):
Estimated Latent Variance = 0.85

Parcel 1
Parcel 2
Parcel 3

Transition Empowerment Scale (TE):
Estimated Latent Variance = 0.85

Parcel 1
Parcel 2
Parcel 3

Inclusion (INC):
Estimated Latent Variance ^ 0.31

IDEA Setting
Hours Per Day with Nondisabled Peers

Self-Determination (SDS):
Estimated Latent Variance = 0.27

Autonomy
Self-Regulation
Psychological Empowerment
Self-Realization

Self-Determination (AIRS):
Estimated Latent Variance = 0.69

Capacity
Opportunity

Estimates

Loading (SE)

•

1.09(0.03)
1.03(0.03)
0.88 (0.03)

0.99 (0.02)
1.02(0.02)
0.99 (0.02)

LOO (0.02)
1.00(0.02)
1.00(0.02)

L02(0.D6)
0.98 (0.06)

0.99 (0.08)
0.98 (0.08)
1.12 (0.08)
0.91 (0.08)

•

1.14(0.04)
0.86 (0.04)

Intercept (SE)

0.01 (0.02)
-0.03 (0.02)

0.02 (0.03)

0.02 (0.02)
-0.01 (0.02)
-0.01 (0.02)

0.00 (0.02)
0.00 (0.02)

-0.0! (0.02)

0.00 (0.03)
0.00 (0.03)

-0.03 (0.04)
0.00 (0.04)
0.02 (0.04)
0.01 (0.04)

0.00 (0.02)
0.00 (0.02)

Standardized

Loading'

0.91
0.84
0.72

0.92
0.94
0.91

0.92
0.91
0.92

0.64
0.60

0.53
0.51
0.60
0.48

0.93
0.71

"Common Metric Completely Standardized Solution.

H^ values for each indicator across the four dis-
ability groups are presented in Table 5.

The hotnogencity of the variances and co-
variances of the latent constructs also were evalu-
ated using the x" Difference Test (i.e., is there a
nonsignificant change in x^ when the constraint
is added to the tnodel). The test revealed no sig-
nificant differences in the variances and covari-
ances of the latent constructs across the four
disability groups (as shown in Table 3). indicat-
ing equivalent variances and patterns of covari-
ances/correlations across the four disability
groups. The common correlations between the

constructs across the disability groups are pre-
sented in Table 6.

Then the relationships between the latent
means across the four groups were evaluated. Un-
like the latent variances and covariances, the la-
tent means were not invariant across the groups
(Ax^(18. « = 327)= 191.67,/> < 0.001). In visu-
ally inspecting the pattern of latent means, which
were standardized to have a mean of zero and a
standard deviation of 1.0 across the disability
groups, it appeared that several of the latent con-
structs had greater variability across the four
groups. Thus, nested x^ difference tests were per-
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TABLE 5

Residual and R^ Values for Each Indicator Across the Disability Groups

LD MLMR MDMR OHl

Indicator Theta R̂  Theta R̂  Theta R- Theta R̂

AIR-E Capacity Subscale (AIREC)
Parcel 1 0.18(0.04) 0.81 0.07(0.03) 0.91 0.12(0.07) 0.87 0.27(0.07) 0.74
Parcel 2 0.04(0.02) 0.95 0.13(0.03) 0.84 0.96(0.24) 0.36 0.02(0.04) 0.98
Parcel 3 0.37(0.05) 0.57 0.45(0.07) 0.52 0.56(0.12) 0.47 0.51(0.10) 0.49

AIR-E Opportunity Subscale (AIREO)
Parcel 1 0.09(0.02) 0.90 0.15(0.03) 0.84 0.34(0.08) 0.71 0.12(0.04) 0.87
Parcel 2 0.09(0.02) 0.91 0.10(0.03) 0.90 0.16(0.05) 0.85 0.14(0.04) 0.86
Parcel 3 0.19(0.03)0.82 0.18(0.03) 0.83 0.16(0.05) 0.84 0.13(0.04) 0.87

Transition Empowerment Scale (TE)

Parcel 1 0.16(0.03) 0.84 0.09(0.03) 0.91 0.20(0.05) 0.81 0.18(0.05) 0.83
Parcel 2 0.12(0.02) 0.88 0.21(0.04) 0.80 0.24(0.06) 0.78 0.14(0.04) 0.86
Parcel 3 0.13(0.03) 0.87 0.18(0.04) 0.83 0.11(0.04) 0.88 0.15(0.04) 0.85

Inclusion (INC)
IDEASettlng 0.45(0.09) 0.42 0.53(0.11) 0.38 0.33(0.1!) 0.50 0.55(0.15) 0.37
Hours per Day with

Nondisabled Peers 0.35(0.09) 0.46 0.67(0.13) 0.31 0.75(0.17) 0.28 0.33(0.11) 0.47

Self-Determination (SDS)
Autonomy 0.47(0.07) 0.36 0.93(0.15) 0.22 0.90(0.18) 0.23 0.49(0.12) 0.35
Self-Regulation 0.69(0.10) 0.2 0.75(0.12) 0.26 0.71(0.15) 0.26 0.70(0.15) 0.27
Psychological

Empowerment 0.32(0.06) 0.51 0.73(0.12) 0.32 0.64(0.14) 0.34 0.85(0.19) 0.28
Sell-Realization 0.60(0.09) 0.25 0.90(0.14) 0.19 0.71(0.13)0.23 0.75(0.16)0.23

Self-Determination (AIRS)
Capacity 0.19(0.08) 0,82 0.11(0.07) 0.89 0.03(0.07) 0.98 0.18(0.10) 0.83
Opportunity 0.54(0.09)0.49 0.40(0.07) 0.56 0.68(0.13)0.43 0.42(0.10)0.55

Note. LD = Learning disability group; MLMR = Mild mental retardation group; MDMR = Moderate mental retardation
group; OHl = Other iicalrh inipairment group.

TABLE 6

Correlations Between Latent Constmcts

AIREC AIREO TE INC SDS AIRS

AIREC
AIREO

TE

INC

SDS

AIRS

1.00
0.32

0.20

0.21

0.50

0.20

1.00

0.12

-0.15

0.14

0.11

1.00

-0.07

0.57

0.71

1.00

0.08

-0.05

1.00

0.58 1.00

Nore. AIREC = AIR Educator Capacity Subscale; AIREO - AIR Educator Opportunity Subscale; TE = Transition
Empowerment Stale; INC = Inclusion; SDS = Self-Determination as measured by The Arc's Self-Determination Scale;
Al RS = Self-Determination as measured by the AIR Self-Determination Scale-Student.
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TABLE 7

Results of Nested Chi-Square Tests for Latent Mean-Level Differences

Constructs

Intercept Invariance
(Baseline Model)

AIRE Capacity

AIRE Opportunity

Transition
Empowerment

Inclusion

Self-Determination (SDS)

Self-Determination (AIRS)

X^

725.60

760.83

729.77

729.17

810.31

758.90

725.95

df

482

485

485

485

485

485

485

P

<.OO]

<.OO1

<.OO1

<.O01

<.OO1

<.00I

<.OO1

Ax̂

35.23

4.17

3.57

84.71

33.30

0.35

3

3

3

3

3

3

P

<.OO]

>.O5

>.O5

<.OO1

<.OO1

>.O5

Equivalent
Across
Groups

No

Yes

Yes

No

No

Yes

Equivalent
Latent

Mean (SE)

—

0.04 (0.05)

0.00 (0.05)

0.01 (0.05)

Note, indicators are standardized to have a mean of 0 and standard deviation of 1.0 across the groups.

formed for each of the individual latent means
across the disability groups to determine what la-
tent means were driving the differences. As shown
in Table 7, it was differences in the capacity, in-
clusion, and self-determination (SDS) constructs
that were driving the differences. Thus, the op-
portunity, transition empowerment, and self-de-
termination (AIR-S) constructs were equated
across each of the disability groups. The equated
values are presented in Table 7.

Next, researchers evaluated whether, for the
capacity, inclusion, and self-determination (SDS)
constructs, it could be possible to equate the la-
tent means across two or more of the disability
groups. Using background knowledge of the char-
acteristics of students from the disability groups,
first the possibility of equating capacity, inclusion,
and self-determination (SDS) across the learning
disability (LD) and other health impairment
(OHI) group was evaluated. The non-signiHcant
change in model fit (Ax^ (3, n = 327) = 6.83, p >
0.05) indicated this constraint was justified.
Whether the mild mental retardation (MLMR)
group's latent mean values could be equated to
the LD and OHI groups was assessed next and it
was found that they could not (Ax^ (3, n = 327)
= 52.76, p < 0.001). Last, ir was determined
whether the values for the moderate mental retar-
dation group (MDMR) could be equated to the
MLMR group; they could not (Ax^ (3, n =

= 26.41, p < 0.001). The final values for latent
means of capacity, inclusion, and self-determina-
tion (SDS) are presented in Table 8. As shown in
Table 8, the LD/OHI group tended to have the
highest means across all three constructs, followed
by the MLMR group, and the MDMR group.

STRUCTURAL MODELS

Given that, in evaluating the measurement
model, the homogeneity of the variances and co-
variances across the four disability groups was es-
tablished, in evaluating the structural models, the
data was able to be collapsed across the four
groups after controlling for the mean-level differ-
ences by mean standardizing the indicators within
each of the four groups. The initial structural
model for the full data set, which included gender
as a covariate, demonstrated acceptable model fit
(X^ (115, n = 327) - 270.30, p = < 0.001,
RMSEA = 0.065, NNFI = 0.95, CFI - 0.96).
The only variable that gender exerted a significant
influence upon was self-determination (SDS) (7 =
-0.19, z = -2.64, ;j < 0.05), with females tending
to have higher levels of self-determination as mea-
sured by the SDS.

This research focused on the degree to which
the various constructs (capacity, opportunity,
transition empowerment, and inclusion) pre-
dicted self-determination as measured by the SDS
and AIR-S; therefore, we next examined the re-
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TABLE 8

Final Latent Mean Values for Capacity, Inclusion, and Self-Determination (SDS) Across the Disability

Groups

Constructs

LD/OHI
Latent Mean (SE)

MLMR
Latent Mean (SE)

MDMR
Latent Mean (SE)

Capacity

Inclusion

Self- Determinatio n

0.21 (0.06)

0.44 (0.05)

0.23 (0.04)

-0.05 (0.08)

-0.22 (0.08)

-0.20 (0.07)

-0.54 (0.08)

-0.74 (0.09)

-0.24 (0.08)

Note. Indicators are standardized Eo have a mean of zero and standard deviation of 1.0 across the groups. LD = Learning
disability group; MLMR = Mild mental retardation group; MDMR = Moderate mental retardation group; OHI = Other
health impairment group.

gression weights for each of these relationships.
First, nonsignificant regression paths were sequen-
tially removed from the model. In the initial
structural model, opportunity did not predict
self-determination as measured hy the AIR-S ((i =
0.01, z = 0.14, p > 0.05), and so this path was
dropped from further analysis. After removing the
path between opportunity and the AIR-S, the
next lowest nonsignificant path was between in-
clusion and the SDS (p =0.12. z = 0.83; ;- >
0.05), and this path was dropped from further
analysis. After removing the path between oppor-
tunity and the AIR-S, the last nonsignificant path
was hetween inclusion and the AIR-S (P - -0.03,
z = -0.67 p > 0.05), and therefore this path was
dropped from further analyses. All remaining
paths were significant. Then the equivalence of
the common paths between capacity and transi-
tion empowerment and self-determination as
measured by the SDS and AIR-S was sequentially
tested. It was found that equating the common
paths between capacity and transition empower-
ment and the SDS and AIR-S was not justified,
Ax^ (2, « = 327) = 30.92, p < 0.0001. Next the
shared paths for each individual construct and its
relationship with the SDS and AIR-S were se-
quentially tested. It was differences in the paths
between capacity and the SDS and AIR-S that
were driving the differences, capacity, Ax^ (1, « =
327) = 30.90, ;> < 0.0001. The paths between
transition empowerment and the SDS and AIR-S
could be equated, ^x^ i\, n = 407) = 0.02, p >
0.005. The beta values from the final structural
model are presented in Table 9.

D I S C U S S I O N

The purpose of this research was to examine the
impact of multiple individual and ecological fac-
tors on students' self-reported levels of self-deter-
mination on two widely used measures of
self-determination. The Arc's Self-Determination
Scale and the AIR Self-Determination Scale.
Using the flexible SEM framewotk, researchers
were able to explore the pattern of relationships
among these factors in students with learning dis-
abiliries, mild mental retardation, moderate men-
tal retardation, and other health impairments. In
exploring the implications of the findings, the
discussion section is divided into three sections:
summary of the findings, limitations of the study,
and implications for research and practice.

SUMMARY OE FINDINGS

Measurement Equivalence. With regard to the
first research question, an important first step in
research examining multiple latent constructs
across diverse groups is to ensure that the same
constructs are being measured in each of the
groups (Little, 1997). Finding that measurement
invariance could be established for each of the la-
tent constructs across the four groups (see Table
3) provided a basis to assume that, because the
constructs were defined in the same operational
manner in each group, the construct's variance,
correlation, and mean-level differences could be
compared meaningfully and with quantitative
precision (Little). This enabled examination of
the research questions related to cross-group dif-
ferences, and it suggests that, in future research,
these assessments can be utilized effectively with
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TABLE 9

Beta Weights in the Final Structural Model

Construct Beta (SE) Standardized Beta^

Path to Self-Determinacion-The Arc's Self-Determinacion Scale

Capacity 0.89(0.16) 5-62
Opportunity 0.28 (0.09) 3.03
Transition Empowerment 0.49 (0.03) 14.95
Inclusion — —

<.O5
<.O5
<.O5

Path to Self-Determination-Thc AIR Self-Determination Assessment-Student Version

Capacity -0.18 (0.08) -2.25 <.O5
Opportunity — — —

Transition Empowerment 0.49(0.03) 14.94 <.O5
Inclusion — — —

0.66
0.19
0.33

-0.20

0.50

^Completely Standardized Solution

students having diverse levels of cognitive impair-
ment.

Mean-Level Differences. With regard to the
second research question, findings showed that
there are distinct patterns of similarities and dif-
ferences in the latent means across the four dis-
ability groups, thus confirming the general
research hypothesis that there would be differ-
ences across the groups on several of the latent
constructs. Specifically, it was found that the op-
portunity, transition empowerment, and self-de-
termination (AIR-S) constructs did not differ
across the four groups, but the capacity, inclusion,
and self-determination (SDS) constructs did dif-
fer. It was possible, however, to equate the mean
values for the capacity, inclusion, and self-deter-
mination (SDS) constructs in the learning disabil-
ity and other health impairment group, but not in
the mild or moderate mental retardation group,
which suggests differences based on level of cogni-
tive impairment.

As shown in Table 8, students with learning
disabilities and other health impairments are well
above the mean on all three constructs; students
with mild and moderate tetardation, respectively,
tended to score lower on each of the constructs.
The widest disparity between the groups was on
the inclusion construct, a finding supported by
data that continue to suggest that students with
more severe disabilities tend to be less likely to be
included in general education settings (U.S. De-

partment of Education, 2002). Additionally, as
predicted, there were pronounced discrepancies
across the groups on the capacity construct, sug-
gesting that teachers perceive significant differ-
ences in students' capacity for self-determination
based on level of intelligence. The differences in
students' ratings of their own level of self-determi-
nation on the SDS also were significant but not as
pronounced; and, contrary to expectations. Stu-
dents' ratings of their level of self-determination
on the AIR-S did not diffet significantly across
the four groups.

Further, although there were differences in
teachers' ratings on the capacity construct, there
were not concomitant differences in theit ratings
on the opportunity construct. As discussed previ-
ously, there can be differences in students' abilities
to develop the skills associated with self-determi-
nation which are based on their level of intelli-
gence. Stereotypes about the ability of those
students with intellectual disabilities to become
self-determining potentially can influence both
the number and quality of the opportunities, sup-
ports, and accommodations which can build on
the capacity for self-determination. If high value
is placed on the development ot self-determina-
tion in students with more significant cognitive
impairments, then a greater emphasis should be
placed on providing frequent opportunities for
such students to practice and refine the skills asso-
ciated with self-determination—particularly be-
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cause students with more significant learning
needs require more time to acquire the skills asso-
ciated with self-determination (Wehmeyer, 2001).

Teachers, however, did not report the occur-
rence of greater opportunities fot students with
mild and moderate mental retardation to practice
the skills associated with self-determination at
school, even as they reported capacity differences.
This pattern of results reinforces the importance
of (a) educating teachers about the potential of
students with a wide array of disabilities to be-
come self-determining, and (b) supporting teach-
ers and enabling them to implement
opportunities for the development of the skills as-
sociated with self-determination at school. Re-
search is needed to establish evidence-based
practices that teachers can implement to support
this outcome for students across disability groups
(Algozzine et al., 2001). Strategies to overlap in-
struction in self-determination with ongoing
classroom activities and requirements are impor-
tant to these efforts. Flexible models of instruc-
tion that focus on teaching skills associated with
self-determination and that can be implemented
in conjunction with ongoing academic and func-
tional skills instruction have been developed (e.g.,
"Self-Determined Learning Model of Instruc-
tion," Wehmeyer, Palmer, Agran, Mithaug, &
Martin, 2000). Teachers, however, continue to re-
port having limited knowledge of such models of
instruction (Wehmeyer, Agran, & Hughes, 2000)
and how to implement them in ongoing class-
room activities.

As mentioned, the finding that students
across the disability groups rated their level of
self-determination differently on the SDS but not
on the AIR-S deserves further examination. Previ-
ous research has suggested there are differences in
the aspects of self-determination being assessed by
the SDS and the AIR-S. Shogren, Wehmeyer, and
colleagues (2006) found that the creation of a
higher-order self-determination construct com-
prised of these two measures of self-determination
was not justified, suggesting that each measure of
self-determination is tapping into a different and
unique aspect of the self-determination construct.
Developing a greater understanding of the differ-
ent aspects of self-determination being assessed by
these two measures therefore is critical, as is ex-
ploring why the aspects of self-determination

measured by the SDS tend to vary more based on
disability category than do the aspects measured
by the AIR-S. It is possible that the SDS is uncov-
ering skills that are more influenced by level of in-
telligence, or that the SDS is more sensitive to
detecting differences than is the AIR-S.

Given the wide use of the SDS and AIR-S in
self-determination research, systematically exam-
ining the different aspects of self-determination
that are being assessed by the two measures also is
critical to understanding and interpreting the out-
comes of interventions to promote self-determi-
nation. The research suggests that different
outcomes could be obtained, for example, de-
pending on the assessment of self-determination
utilized. Additionally, the differences in students'
ratings across the two measures, as well as the dis-
crepancies between students' own ratings of their
level of self-determination and teachers' ratings of
the students' capacity for self-determination sug-
gest that, in addition to supporting teachers in
raising the expectations for students with disabili-
ties, the students themselves need support in de-
veloping a realistic understanding of their
individual levels of self-determination. Becoming
self-aware and developing an understanding of
one's strengths, limitations, and need for support
are critical aspects of self-determination.

An interesting and unexpected finding is the
lack of differences across the four groups in the
students' ratings of their transition empower-
ment. The transition from school to adult life has
received significant attention in the disability field
during the last 20 years (Wehman, 2006), and
perhaps the lack of differences in transition em-
powerment is indicative of the attention directed
to involving/?//students with disabilities and their
families in the transition-planning process. Al-
though there were no differences across the dis-
ability groups, however, this finding should not
be interpreted too optimistically. Ample evidence
suggests that there are continued difficulties in
implementing high-quality transition services. In
fact, the mean rating across the 31 items on the
TES was 2.5 (with a range of 1.7 to 3.3), suggest-
ing that students are rating their empowerment in
transition only slightly above average (using a
scale response range of 0 to 4).
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An interesting and unexpected finding is
the lack of differences across the four groups
in the students' ratings of their transition
empowerment.

Predictive Relationships. Given the finding at
the measurement level that the latent variances
and covariances did not differ across the disability
groups, the data were collapsed across the four
disahility groups—^after controlling For the mean-
level difiFerences—to evaluate the degree to which
capacity, opportunity, transition empowerment,
and inclusion predicted self-determination as
measured hy the SDS and the AIR-S. The finding
that there were no significant differences in the
variances and covariances across the disability
groups established that the pattern of predictive
relationships was identical across the four disabil-
ity groups.

Gender also was added as a covariate to de-
termine its impact on the latent constructs. Inter-
estingly, none of the other categorical variables of
interest (race/ethnicity, free/reduced lunch status,
and attendance at last IEP meeting) had an im-
pact on self-determination scores. The only latent
construct that gender significantly impacted was
self-determination as measured by the SDS. On
average, females tended to score higher than
males by 0.19 standardized units. This finding
corresponds with the findings of Soresi and col-
leagues (in press) but not with the fmdings of
Wehmeyer and colleagues (Wehmeyer, 1996b;
Wehmeyer & Garner, 2003). Further research is
needed to evaluate potential reasons for—and im-
plications of—these gender difiFerences in self-de-
termination as measured by the SDS, as well as to
confirm the findings related to the impact of the
other categorical variables on a student's level of
self-determination.

In analyzing the degree to which capacity,
opportunity, transition empowerment, and inclu-
sion predicted self-determination as measured by
the SDS and AIR-S, an interesting pattern of
findings emerged. First, contrary to expectations,
teachers' ratings of students' opportunities for
self-determination were not a significant predictor
of self-determination as measured by the AIR-S,
although the ratings were a significant predictor

of self-determination as measured by the SDS.
The finding that opportunities for self-determina-
tion did not predict self-determination as mea-
sured by the AIR-S suggests that, although
teachers might perceive themselves as creating op-
portunities for self-determination at school, these
opportunities are not impacting the aspects of
self-determination measured by the AIR-S. This
could be interpreted in several ways. First, per-
haps opportunities presented outside of school—
which were not measured in this study—are more
important predictors. It also is possible that, given
special education teachers' reports in other studies
that tbey lack understanding on how to effectively
support student self-determination (Wehmeyer,
Agran, et al., 2000), the opportunities that teach-
ers perceive themselves as creating actually are not
impacting students' level of self-determination as
measured by the AIR-S. The finding that oppor-
tunities did predict self-determination as mea-
sured by the SDS, however, suggests that these
opportunities could be having some impact, at
least on the aspects of self-determination being
measured by the SDS. It is important to note,
however, that this relationship was the lowest sig-
nificant path in the model. To understand the
mechanism of the effect of opportunity on self-
determination, fiirther research is needed to eval-
uate (a) the relationship between the aspects of
self-determination heing measured by the SDS
and the AIR-S, and (b) the reasons that opportu-
nities for self-determination at school can differ-
ently impact students' self-reported levels of
self-determination on these two measures.

With regard to the other predictors of self-
determination, capacity predicted self-determina-
tion as measured by both the SDS and the AIR-S,
but did so in very different ways. For self-deter-
mination as measured by the SDS, as hypothe-
sized, capacity was a strong, positive predictor of
self-determination (standardized p = 0.66), sug-
gesting both a clear relationship hetween capacity
and the aspects of self-determination measured hy
the SDS, and the critical importance of capacity
development as proposed by the functional theory
of self-determination.

As measured by the AIR-S, however, capacity
was a significant but negative predictor (standard-
ized p - —0.20) of self-determination. This is an
unexpected finding and suggests that teachers'
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ratings of students' capacity for self-determination
were negatively related to students' own ratings of
their level of self-determination. This could be
due, in part, to the differences In the aspects of
self-determination being measured by the AIR-S
and the SDS and the low correspondence found
throughout the analyses in teachers' and students'
ratings on the AIR scales. For example, teachers
reported significant differences in students' mean
levels of capacity, measured by a subscale of the
teacher report version of the AIR, but students
across the disability groups did not report differ-
ences in their level of self-determination on the
student report version of the AIR.

Previous research found low correspondence
between the student and teacher report on the
AIR (Shogren, Wehmeyer, et al., 2006), which
suggests that teachers' ratings of students' capacity
on the AIR might be of little value in understand-
ing students' ratings of their overall level of self-
determination on the AIR, and could explain the
unexpected relationship between capacity and
self-determination measured by the AIR-S. Addi-
tionally, because the SDS appears to he measuring
different aspects of self-determination, perhaps
teachers' ratings of students' capacity more accu-
rately predict student self-determination on this
assessment. Further research is needed to replicate
and examine potential reasons for the unexpected,
negative relationship between capacity and self-
determination as measured by the AIR-S to deter-
mine whether it was an artifact of this particular
study or if there are in fact significant differences
in how students and teachers view and rare capac-
ity for self-determination as measured by the AIR.

Research with adults has suggested that more
inclusive living environments correlate with
higher levels of self-determination. Contrary to
expectations, however, inclusion was found to be
a nonsignificant predictor of self-determination as
measured by hoth the SDS and the AIR-S. This
fmding possibly can be interpreted within the
context of Zhang's (2001) research, which sug-
gests that students tend to display less self-deter-
mined behavior in general education settings,
perhaps suggesting that inclusive settings in
schools might not necessarily provide more op-
portunities for the development of self-determi-
nation. Further, given the finding that teachers
did not rare opportunity for self-determinatipn

differently for students across the four disability
groups—although the degree to which students
were included did vary significantly across the
four groups—these findings could suggest that
there is a high degree of similarity in the opportu-
nities for self-determination across different edu-
cational environments. Therefore, the degree to
which a student is included could have little bear-
ing on the development of self-determination.
Research is needed to examine opportunities for
self-determination across different educational
settings; and to help develop strategies for pro-
moting self-determination across different educa-
tional settings.

Further research is needed to replicate and
examine potential reasons for the
unexpected, negative relationship between
capacity and self-determination as
measured by the AIR-S. . .

Lastly, transition empowerment, unlike the
other latent constructs, was a significant and
equivalent predictor of self-determination as mea-
sured by the SDS and AIR-S, although the stan-
dardized beta weight was higher for the
relationship between transition empowerment
and the AIR-S {(3 = 0.49), than for the SDS ([3 -
0.33). This fmding suggests the importance of
empowering students to be involved in their edu-
cation and their transition planning, and also
highlights the potential of such efforts to increase
students' level of self-determination. The categori-
cal variable of the student's attendance at his or
her last IEP meeting, however, was found to not
significantly impact self-determination scores,
which suggests that IEP meeting attendance does
not by itself promote self-determination, instead
it is active involvement and empowerment in the
transition process that has the potential to impact
self-determination.

LIMITATIONS OF THE STUDY

There exist several limitations to this study that
must be considered in examining its implications.
First, structural equation modeling does not allow
researchers to draw conclusions regarding causal
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relationships; it instead provides a method to "test
causal relationships with correlational data" and
to "judge how consistent our causal model is with
observed data" (Moore, 1995, p. 179). It cannot
he concluded, for example, that transition em-
powerment causes self-determination; however, it
can be said that the data are consistent with a
causal model specifying this relationship. There-
fore, although these analyses provide important
information, experimental research is needed to
further evaluate the causal relationships between
the constructs included in the model. One of the
outcomes of the 5-year intervention study that
provided the baseline data for these analyses will
be experimental data enabling further exploration
of the relationships hetween the constructs speci-
fied in this model over time and as interventions
to promote self-determination are Implemented.

Additionally, there were limitations to the as-
sessment materials and methods used in this
study. Teachers and students each filled out multi-
ple measures, which could have created depen-
dency in the relationships hetween the measures
completed by the different respondents. In exam-
ining the measurement models, the modification
indices were systematically explored to determine
whether there was any justification for allowing
correlated residuals based on respondent, a way to
control for this type of measurement error (Kline,
1998). No indication of the need for correlated
residuals was found.

Further, for the inclusion construct only two
appropriate manifest indicators were included.
For self-determination measured by the AIR-S,
because of the theoretical framework that defined
the construct, only two appropriate facet-repre-
sentative parcels were included. Generally, in
SEM it is preferable to have three or more mani-
fest indicators of each latent construct, to prevent
model underidentification or estimation problems
(Kline, 1998). Because ofthe study's sample size
and the number of constructs included in the
model, however, no problems with model estima-
tion or identification were encountered. The SDS
construct also had a low estimated latent variance
in the measurement model, and research examin-
ing this finding is needed. The study also relied
on information provided by teachers about the
category under which students received special
education services to assign students to disability

groups for the analyses. The disahility label ofthe
participants was not independently verified. Fu-
ture research should include the verification of
the disahility of each participant.

Last, the Home Opportunities subscale of
the AIR was dropped from the analyses because a
number ofthe participating teachers reported the
inability to effectively report on students' oppor-
tunities for self-determination at home. To keep
tbe AIR-S and AIR-E parallel, this subscale also
was dropped from the AIR-S. Researchers also
were unable to collect data using the parent ver-
sion ofthe AIR. The lack of data on students' op-
portunities for self-determination at home, and
on parents' perceptions of their children's capacity
and opportunity for self-determination, is a sig-
nificant limitation of this study—one that should
be addressed in future research. Research also is
needed to help develop and evaluate strategies for
fostering effective communication and collabora-
tion between parents and teachers with regard to
promoting self-determination across home and
school environments (Turnhull & Turnbull,
2001a). Involving parents in this process is criti-
cal, particularly during the transition from school
to adult life, because parents often continue to
play integral roles in their children's lives after
they exit school.

IMPLICATIONS FOR FUTURE RESEARCH

AND PRACTICE

The findings of this study have several implica-
tions for future research and practice. First, as dis-
cussed, efforts to refine the assessment of
self-determination, specifically developing a better
understanding of the aspects of self-determination
being measured hy the SDS and the AIR-S, are
critical to future research evaluating the impact of
individual and ecological predictors as well as the
impact of interventions to promote self-determi-
nation across diverse disability groups. For exam-
ple, in evaluating interventions to promote
self-determination, different outcomes could be
obtained depending on the assessment utilized.

Continued work also is needed to educate,
support, and empower students and teachers to
understand and promote self-determination. It
appears that the concerns regarding the capacity
for self-determination of students having diverse
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disabilities can impact teachers' practices related
to promoting self-determination (e.g., the oppor-
tunities provided) and this can influence students'
reported level of self-determination. Strategies to
promote student self-awareness and to support
teachers in having high expectations with regard
to their students' capacities for self-determination
are needed.

Research also has suggested that, across dis-
ability categories, teachers frequently report not
having sufficient training or information on how
to promote self-determination within their class-
rooms (Wehmeyer, Agran, et al., 2000). This po-
tentially is the reason for the finding that
opportunities at school did not predict students'
reported levels of self-determination on the AIR-
S, and that inclusion did not predict self-determi-
nation as measured by the SDS or the AIR-S.
Methods to promote self-determination across ed-
ucational activities and settings must be devel-
oped, evaluated, and shared with teachers.
Additionally, the finding that students' attendance
at their IEP did not predict self-determination,
but that students' rating of their transition em-
powerment did, suggests that sucb methods must
work to foster multiple, interrelated opportunities
for students to practice the skills and develop the
attitudes associated with self-determined behavior
to truly impact student's level of self-determina-
tion.

Given the identification of self-determina-
tion as the "ultimate goal of education" (Halloran,
1993. p. 214); as a critical component of a suc-
cessful transition to adulthood (Field, Martin,
Miller, Ward, & Wehmeyer, 1998); and as a core
dimension of quality of life (Schalock, 1996),
these findings suggest the importance of increased
attention to preservice training on self-determina-
tion and its relevance to students with diverse dis-
abilities, and the development and evaluation of
methods to promote self-determination in stu-
dents from diverse disability categories that take
into account individual capacity and environmen-
tal opportunities for self-determination.
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