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Abstract
Federal legislation requiring the inclusion of students with disabilities (SWDs) in standardized
testing and annual accountability reports has increased the need for developmentally appropriate
and psychometrically sound alternate assessments that are reflective of the state’s curricular
standards. Few validated measures exist that adequately address the unique needs of this
population and integrate evaluation of academic achievement and functional behavior, the latter
having been deemed paramount for SWDs. The P.G. Chambers Outcomes Measurement Tool
(PGS-OMT) assesses various areas of functioning of students with severe, multiple disabilities to
glean a more representative depiction of their capabilities. The main goal of this study was to
gather evidence to establish the reliability and validity of conclusions drawn from the scores of
this rating scale. The PGS-OMT measures student outcomes and progress and includes
assessment of skills in the following areas: Communication, Social, Personal Care, Physical
Navigation, Academics, and Functional. The PGS-OMT was used to assess 117 students
enrolled in an out-of-district placement in New Jersey. The PGS-OMT was found to be reliable
with excellent internal consistency. Internal structure validity evidence was obtained via factor
analyses and correlations between PGS-OMT domains. Results indicated a three-factor
structure, further supported by the pattern of intercorrelations of PGS-OMT domains. The PGSOMT shared substantial variance with an established measure of adaptive behavior. Although no
significant differences were found between mean scores of advantaged and disadvantaged ethnic
groups for two of the three factor domains, further investigation is required to assess instrument
bias due to ethnic heterogeneity in the disadvantaged group. Teacher perceptions of the PGSOMT were favorable and Evaluation Survey results supported the tool’s utility.
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Chapter I
Introduction
Alternate assessment for students with disabilities is a commonly used practice across the
United States and is perpetually being revised to improve upon existing measures to ensure
instruments are yielding reliable scores from which valid inferences can be drawn. In the past,
these students were excluded or given exemption from standardized testing practices and so their
academic progress was not reflected in summary reports of student progress. Federal law
provides regulations for alternate assessment in order to protect and ensure appropriate education
for children with disabilities regardless of their needs or severity. The Individuals With
Disabilities Education Act (IDEA) of 1997 and Individuals With Disabilities Education
Improvement Act (IDEIA) of 2004 state that instruction should not only be tailored for students
in a manner that aligns with their specific academic needs, but also that these students
appropriately access the tenets and skills addressed by the general curriculum.
Prior to the amendments to IDEA in 1997, most states adopted policies of exemption for
students with disabilities (SWDs) participating in statewide assessments (Thurlow, 2004). The
exclusion of those with the most severe cognitive disabilities subsequently resulted in a loss of
accountability of schools to adequately track their academic progress (Thurlow, 2004).
Similarly, this loss of accountability extended beyond informing interested parties about student
progress and performance. Relevant stakeholders were also unaware of the degree of
instructional adherence to curricular standards to which other students were being held
(Erickson, Thurlow, & Thor, 1995).
Amendments to the 1997 IDEA called for alternate assessment of SWDs for whom
general state assessment is inappropriate, even with proposed accommodations (20 U.S.C.
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1412(a)(16). This legislation highlighted the need to align alternate assessments with the general
education curricular content to maintain continuity within the system, and serve as a protective
component to ensure that SWDs were instructed in the appropriate content areas. However,
much was left for interpretation of how to successfully devise these standards. This resulted in
ambiguity and discontinuity across the nation in terms of how states designed measures that
adhered to the standards and integrated components of adaptive behavior (Thompson &
Thurlow, 2000).
IDEA (1997) additionally mandated that students, including SWDs, participate in
statewide testing and addressed concerns regarding SWDs with significant impairments for
whom instruction and achievement standards consistent with that provided to general education
population would be inappropriate. This revision allowed the creation of alternate standards for
no greater than 1% of the students being assessed, and adds that while these standards are
adjusted, they must still be in accordance with the standards dictated by the state. Similarly, in
2003, the U.S. Department of Education allowed states to develop and implement alternate
assessment measures to better assess those students with the most severe cognitive disabilities
who are otherwise unable to sit for state exams. States were also instructed to include alternate
assessment results in their aggregated reports of student performance with the caveat that the
proportion of inclusion of SWDs could not exceed 1% of the total population of students taking
the general and alternate assessment statewide (U.S. Department of Education, 2003). The
assessment became known colloquially as the 1% assessment.
What is Alternate Assessment?
Alternate assessment has been defined as “data collection procedures used in place of the
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typical assessment when students cannot take standard forms of assessment” (Ysseldyke &
Olsen, 1999). Further, according the U.S. Department of Education, “an alternate assessment
must be aligned with the state’s content standards, must yield results separately in both
reading/language arts and mathematics, and must be designed and implemented in a manner that
supports the use of the results as an indicator of AYP (adequate yearly progress)” (USDOE 2005,
p.15). Alternate assessments are designed for those students with the most severe intellectual or
cognitive disabilities for which participation in standardized statewide testing, regardless of
accommodations provided, would be otherwise inappropriate (Towles-Reeves, Kleinert, &
Muhomba, 2009).
Because of the ambiguity in the law as to how these assessments should be designed and
how the content be represented, there are various approaches to alternate assessments of SWDs
including portfolio assessment, performance assessment, and comprehensive rating scales of
achievement (Browder et al., 2003; Elliott & Roach, 2007). Despite the differing nature of the
three approaches and their nomenclature, each tends to incorporate some collection of classwork
or other sampling of students’ tangible academic productions (Elliott & Roach, 2007). A
pervasive trend in the literature highlights differences across states in how these assessments are
created, as well as what states are actually using. In terms of prevalence, the majority of states
(59%) utilize a portfolio or examination of some concordant body of evidence (Cameto et al.,
2009). Forty-one percent of states evaluate students on performance tasks or events that are
observed at some point in time during the academic year (Cameto et al., 2009). Lastly, one
quarter of states employ rating scales or checklists as their method of alternate assessment;
however, it is important to note that these percentages exceed 100% because multiple responses
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were accepted as some states use a combination of approaches in their alternate assessment
procedure (Cameto et al., 2009).
There are certain assumptions embedded within inclusionary practices through alternate
assessment. Past researchers anticipated that alternate assessment would increase visibility and
consideration of these SWDs and impart a broader accountability system for the quality of
instruction. By including these students in some form of assessment, states would have an
indication of how they were performing and if they were making adequate progress in their
education. These alternate assessments would also ensure SWDs had access to the curriculum in
a manner parallel to their general education counterparts and would subsequently improve the
quality of their classroom instruction. This led to increasing achievement expectations, which
had previously been low for SWDs. Because little was expected and required of them, SWDs, in
turn, had poor performance, which was suggested to be a self-fulfilling prophecy (Browder et al.,
2003). The objective of increased visibility through alternate assessment extended beyond
simply tracking progress to utilizing that information to better educate SWDs and enhance their
overall learning experience within the academic setting (Kleinert & Thurlow, 2001).
Functional vs. Academic Focus in Alternate Assessments
Some have purported that a student with a severe cognitive disability should learn and
master functional skills, such as cleaning his or her room or implementing an appropriate
hygiene routine, prior to reading, mathematics, language arts, or other core academic content
areas (Ysseldyke & Olsen, 1999). Premier versions of alternate assessments typically focused on
attainment of adaptive skills as indicators of progress or growth (Browder, et al., 2005). In the
early stages of alternate assessment, less than half of the states in the country had actually
developed measures that aligned with curricular standards. Some solely focused on functional
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and adaptive skills in their assessments and followed curricula based on maximizing an
individual’s ability to become a contributing member of society (Ysseldyke & Olsen, 1999).
Students with cognitive impairments were shown to spend less time in academically
focused tasks in the classroom than those with learning disabilities (Tindal et al., 2003). Some
teachers perceived access to the general curriculum to be of secondary importance for SWDs
with higher consideration given to functional behavior and the acquisition of appropriate social
skills (Agran, Alper, & Wehmeyer, 2002). Considering the varying needs and levels of
functioning within this population, adequate measures of student academic achievement also
integrated some assessment of adaptive skills (Miller & Linn, 2000).
At the turn of the century, there was a shift in focus toward bolstering SWDs’ access to
the general curriculum by means of assessing their performance and linking functional skills to
the general education standards (Browder et al., 2005). Consultation with various stakeholders
within the system allowed professionals to incorporate tenets of adaptive behavior to linear skills
outlined in the state’s curricular standards (Browder et al., 2003). Gleaning meaningful
assessment results meant more than determining if or how well SWDs could perform three-digit
multiplication or describe the outcomes of the major world wars. Rather, professionals were
urged to apply the underlying foundational skills in a germane manner to the creation of alternate
content standards (Thompson, Quenemoen, Thurlow, & Ysseldyke, 2001).
Some states attempted to determine ways in which SWDs could demonstrate mastery of
those standards or revised the standard so that it represented some functional skill (Ford, Davern,
& Schnorr, 2001). Browder et al., (2005) provided useful examples of how to demonstrate this
in practice. For example, to “develop historical perspective,” SWDs could demonstrate
proficiency through the “use of a personal calendar.” In contrast to those who suggested that
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these SWDs were learning material different than what was prescribed by standard curriculum,
clinicians designing alternate assessments sought to evaluate students on the same material, just
in a different, accommodating manner (Thompson et al., 2001).
While adaptive behavior and functional skills are paramount domains for SWDs, there
has been a recent decline in states’ integration of these areas into alternate assessments, mostly as
a result of the No Child Left Behind Act (2001) mandates that students be assessed in the areas
of language arts, mathematics, and science (Browder et al., 2005; Cameto et al., 2009; TowlesReeves, Kleinert, & Muhomba, 2009; Wakeman, Browder, Meier, & McColl, 2007). Concerns
have been raised about the lack of adaptive skill assessment and the potential for this area to be
subsumed by a sole focus on academics. Some voiced criticism of the educational systems’
emphasis on passing statewide testing and suggested that educators are solely “teaching to the
test.” In other words, because of stringent testing and AYP guidelines, teachers based their
lessons on specific material evaluated by standardized tests rather than instruction tailored to the
needs of the students. The design or selection of an assessment should center on the relevance
for the target population and the associated needs (Hager & Slocum, 2008). However, academic
constructs have still been shown to share some degree of variance with functional skills (Kettler
et al., 2010; Miller & Linn, 2000).
The P.G. Chambers School incorporated academic and functional domains within the
P.G. Chambers School Outcomes Measurement Tool (PGS-OMT) as a way to better represent
the skill sets and areas of concentration for the student population in question. Considering the
unique needs of the school’s population, the transdisciplinary team responsible for the creation of
the tool were concerned that assessment results would yield much less meaningful information if
the sole focus was on academic functioning without a measure of adaptive behavior. A
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combination of the two would potentially reveal larger gains and be sensitive to a greater deal of
progress than academics alone. A much more representative picture of student progress could be
gleaned from this incorporation. While a connection between adaptive behavior and academic
skills exists, educators and academic professionals designing alternate assessments based on
alternate achievement standards must make concerted efforts to ensure that measurement of these
constructs does not become so intertwined as to measure the same construct (Kettler et al., 2010;
Miller & Linn, 2000). It is unknown whether states will continue to include these functional
domains, and researchers query how stakeholders will perceive assessments that are solely based
in academics (Browder et al., 2005).
Utility of Alternate Assessments and Practical Application of Techniques
Title I of the Elementary and Secondary Education Act mandated that “State assessment
shall be aligned with the State’s challenging content and student performance standards and
provide coherent information about student attainment of such standards” (§1111[b][3][B]).
Examination of states’ alternate assessments has shown that alternate methods to standardized
testing are present but the various methodologies vary greatly in terms of design and the content
assessed (Browder et al., 2005). Alternate assessments have not only been unclear in the
implementation and scoring of measures, but also lacking in continuity and technical quality in
how the alternate standards aligned with the core curriculum (Browder et al., 2005) and state
standards (Elliott & Roach, 2007).
The Common Core State Standards address the greater level of need of SWDs and are
consistent with goals highlighted in the research to increase their visibility in annual reports
(National Governors Association Center for Best Practices [NGA] & Council of Chief State
School Officers [CCSSO], 2010; Kleinert & Thurlow, 2001). These standards were created in
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part to ensure all students are provided with an appropriate education reflective of what is
deemed necessary to excel in later education and careers (NGA & CCSSO, 2010; Browder et al.,
2003). But like the research that discusses the creation and use of assessments that are
psychometrically sound and congruent with the rigorous content standards, the Common Core
State Standards do not explicitly delineate how to do so in practice.
The Common Core State Standards provide practitioners with a linear trajectory of
information and requisite skills for multiple content areas, as well as resources for understanding
the development of the standards. It does not, however, provide explicit instructions for tailoring
these benchmarks for SWDs, resulting in the abovementioned common misalignment of test
content with state standards (Browder et al., 2005; Elliott & Roach, 2007). Accommodations
such as assistive technology and multimodal instruction are provided as options to facilitate
student access to the required content but are explicitly stated as not changing the standard (NGA
& CCSSO, 2010). So how do practitioners design psychometrically sound measures for students
with severe multiple disabilities, like those enrolled at the P.G. Chambers School, that are both
developmentally appropriate and consistent with the rigor of the standards? The need for
structured information and strategies to align content to state standards is not unique to the PGSOMT.
Some assessments, such as the Wisconsin alternate assessment, were found to be
misaligned with the state’s Language Arts and Science content standards, posing a threat to the
validity of the scores yielded by the measure (Roach, Elliott, & Webb, 2005). The researchers of
this study sought to examine the depth and range of alternate performance indicators as
compared to the areas of academic content outlined in the state’s Model Academic Standards.
Much research in this area discusses academic content standards versus academic achievement
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standards, and has highlighted the difficulty most states have had in creating these alternate
standards (Elliott & Roach, 2007; Kearns, Towles-Reeves, Kleinert, Kleinert, & Thomas, 2011).
Students are expected to learn and demonstrate mastery of specific skills and material that are
detailed in content standards, while achievement standards reflect the level at which students can
demonstrate these skills, or indicate how well they have grasped the material. With alternate
achievement standards there is “an expectation of performance that differs in complexity from a
grade-level achievement standard” (NCLB, 2001). One reason states have had difficulty
developing alternate assessments that are in accordance with federal guidelines is that the content
of the state academic standards was perceived as irrelevant and the level proficiency required
was deemed inapplicable for SWDs (Elliott & Roach, 2007). There is a stance among
professionals that academic based instruction for SWDs is inappropriate, and so they tend to
forgo traditional teaching for a more functional approach. However, an alternate assessment’s
strong alignment to content standards is paramount to the validity of the inferences to be drawn
from the results of testing (Elliott, Compton, & Roach, 2007; Tindal et al., 2003).
A more systemic approach for creating standards for those students with the most severe
disabilities would be quite useful in providing a more meaningful assessment of student
outcomes and better guide decision-making at the school and district levels (Browder et al.,
2005; Hager & Slocum, 2005). Alternate assessments previously deemed unfit for standardized
use were revised and later considered adequately aligned to state content standards utilizing the
Webb approach to alignment (Roach, Elliott, & Webb, 2005). An additional strategy for creating
or revising performance indicators is to have experts in the field and special education teachers,
who are often responsible for completing the evaluation process, determine the appropriateness
and relevance of the standards for the target population (Browder et al., 2005). IEP teams can
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select target tasks that are explicit and well defined. This would increase the likelihood that the
assessment aligns with IEP goals and objectives and further support ongoing progress monitoring
(Hager & Slocum, 2005). By integrating IEPs and alternate assessment procedures, input from
parents and special education teachers could help guide the selection of appropriate target skills
rather than the use of a catalogued curriculum that may sacrifice individualized instruction for
time efficiency and ease of use. Differentiating between standardization and individualization is
a challenging endeavor, but in doing so, professionals can maximize student access to the
curriculum and provide accurate and clear instructional recommendations to teachers (Hager &
Slocum, 2005).
Reliability, Validity, and Alternate Assessments
NCLB further required that assessments “be used for purposes for which such
assessments are valid and reliable, and be consistent with relevant, nationally recognized
professional and technical standards” (20 U.S.C. 6311 § 1111 (b)(3)(C)(iii). Prior to establishing
the validity evidence in support of inferences from of an assessment, an instrument must be
shown to yield reliable scores, measuring the same thing consistently. Used to indicate how well
items within an instrument fit together to measure a single construct, Chronbach’s alpha is often
employed by professionals to demonstrate adequate internal consistency (Sattler, 2008).
The Standards for Educational and Psychological Measurement define validity as the
“degree to which evidence and theory support the interpretations of test scores entailed by
proposed uses of tests” (AERA, APA, NCME, 1999). The most recent version of the Standards
conceptualizes validity as classifications of various forms of evidence including evidence based
on test content, evidence based on response processes, evidence based on internal structure,
evidence based on relations to other variables, and evidence based on the consequences of

EVALUATING AN ASSESSMENT FOR STUDENTS WITH DISABILITIES

11

testing. More specifically, internal structure validity is established by demonstrating that the
various parts or domains of an instrument fit together, and is typically evaluated through factor
analytic techniques. Further, concurrent validity evidence based on relations to other variables is
often obtained by evaluating the degree to which a measure converges with related measures of
similar constructs and diverges with differing constructs. It is additionally recommended that
multiple sources of evidence be used in establishing adequate validity for an instrument.
Johnson and Arnold (2004) published a study examining the alternate assessment
practices in Washington State. The authors evaluated the Washington Alternate Assessment
System (WAAS), a portfolio assessment that relied on teacher ratings of work samples, and
subsequently determined there were “serious shortcomings” to the procedures. Various sources
of content and structural invalidity were found within the WAAS, including unclear scoring
criteria and misalignment to state standards in a portion of the portfolios sampled.
In the course of any new policy or procedure, there are challenges in aligning the new
with the preexisting conditions. More specifically, states have experienced some difficulty
aligning the alternate standards with the grade level standards, for both achievement and content
(Rabinowitz, Sato, Case, Benitez, & Jordan, 2008). This is especially true when the process
adopts a subjective nature in allowing teachers to choose, modify, or design the alternate version
of standards. Relatedly, teacher subjectivity and ability to adhere to assembly guidelines when
completing portfolio assessments was another noted threat to validity in Johnson and Arnold
(2004).
The ability of teachers to compile a portfolio in accordance with the state guidelines was
shown to influence student scores on the assessment and so the generalizability of results was
questioned (Johnson & Arnold, 2004). This subjectivity and reliance on teacher judgment has
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been frequently examined throughout the research. Teachers are often asked for insight
regarding student functioning, as they are generally the individuals who are present in the
classroom and have the most contact with these students. While teachers tend to be good sources
from which to glean information surrounding academic competence, research has shown there is
variability in teacher judgments.
Hoge and Caladarci (1989) conducted an empirical review examining how well teacher
ratings aligned with the outcomes of a standardized tool measuring academic success. The
authors aggregated research from 16 studies that found teacher judgments often accurately
reflected student achievement as opposed to another academically related construct. These
findings lend credence to the comprehensive rating scale approach of alternate assessment that so
heavily relies on teacher observations and opinions. However, it is important to note a high
degree of variability between teachers’ ratings within the same classroom, which led the authors
to conclude that individual differences in teachers’ abilities was a moderating variable between
their predictions and actual student achievement (Hoge & Caladarci, 1989). Similar to the
WAAS and the concerns highlighted in Johnson and Arnold (2004), teacher responses on the
PGS-OMT solely indicate how the student scores and how their performance is represented on
the measure. They are responsible for correctly completing the protocol and any
misunderstanding or inability to do so reliably will greatly impact the assessment results and
their interpretation. So, the decisions and implications of the information that will later be
applied to IEP activities could be misrepresentative of the students’ needs and actual level of
functioning.
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Evaluating Technical Quality in Practice
Sufficient assessment reaches beyond the narrow scope of the explicit skill definition
being measured. It has larger implications for how that knowledge generalizes to the
overarching abilities of the students. Two major goals of large-scale alternate assessment are to
improve outcomes for students and better inform stakeholders, which means merely meeting
federal reporting requirements is inadequate. These assessments should be able to measure
performance with a wide enough breadth of coverage to best illustrate the student’s
developmental trend as they are exposed to more instruction and develop mastery of both lower
level and higher ordered skills (Tindal et al., 2003). This is a challenging task in practice. For
example, to demonstrate AYP in Utah’s alternate assessment, two performance goals were
selected to represent the students’ ability to independently demonstrate skills in language arts
and mathematics (Hager & Slocum, 2008). Faculty members and teachers opined that this was
not a comprehensive assessment of the skills, which is consistent with others’ concerns
pertaining to the limited number of items on performance tasks (Miller & Linn, 2000). That is,
construct underrepresentation had occurred where an appropriate judgment of student
achievement could not be gleaned from that relatively small sampling of abilities (Hager &
Slocum, 2008).
Past research in this area typically utilized the various sources of validity delineated in
the Standards; however, while each validity argument should be able to stand alone, aggregating
multiple sources of evidence provides a more comprehensive evaluation of the validity of scores
yielded from the assessment (Hager & Slocum, 2008). The multitrait-multimethod (MTMM)
matrix is commonly used by researchers to garner information from multiple sources and
reflective of multiple traits to provide validity evidence for a new measure (Campbell & Fiske,
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1959; Elliott, Compton, & Roach, 2007; Kettler et al., 2010). This has proved useful in practice
for evaluating a variety of constructs, such as academic skills and performance, as well as
adaptive behavior (Kettler et al., 2010).
Employing a multimethod approach, Elliott, Compton, & Roach (2007) provided a
framework for further validation efforts by comparing the Idaho Alternate Assessment (IAA)
with related, standardized measures (i.e., Academic Competence Evaluation Scales [ACES] and
Vineland Adaptive Behavior Scale [VABS]) (Idaho Department of Education, 1999; DiPerna, &
Elliott, 2000; Sparrow, Balla, & Cicchetti, 1985). The authors sought convergent and
discriminant validity evidence, the combination of which provided professionals with a strong
validity argument for conclusions made from the alternate assessment scores. The authors found
that the content assessed by the IAA adequately reflected the state’s academic content standards,
but other validity evidence was mixed yet promising. Results also demonstrated significantly
higher correlations between IAA subscale scores in Reading, Language Arts, and Mathematics
with measures of adaptive behavior on the VABS (r = 0.60) and academic enablers on the ACES
(r = 0.52) than with measures of academic skills (r = 0.26). Interestingly, the component skills
of the academic enablers scale included behaviors pertaining to interpersonal skills, motivation,
engagement, and study habits, which are more functional in nature than the ACES academic
skills scale based solely on reading/language arts, mathematics, and critical thinking. This
suggests that the IAA has more shared variance with adaptive behavior, though the assessment
does not contain a scale to measure that construct.
Kettler et al. (2010) extended this work and examined the relationship between alternate
assessments based on alternate achievement standards (AA-AAS), a general achievement test,
and two norm-referenced teacher rating scales in six states. The authors found a high degree of
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shared variance between reading and mathematics scores, indicating they could potentially
represent the same construct. Further, analyses revealed that scores from the states’ AA-AAS
were strongly related to adaptive behavior as measured by the Vineland Adaptive Behavior
Scale, with over half of the correlations being in the very large range or higher (15 of 25
pairings). Interestingly, in two states (i.e., Idaho and Indiana) these correlations were higher for
those SWDs who were eligible to participate in the state’s alternate assessment as compared to
those SWDs who were deemed ineligible and participated in the regular state testing. Similar
trends were found throughout the various analyses, including between the Vineland Adaptive
Behavior Composite and the ACES Academic Skills scores, with the correlation being stronger
for the students with more significant impairments (r = 0.50) than the other group (r = 0.44). A
concluding point highlighted that constructs measured by AA-AAS were related to academic
constructs, including readiness and academic skills, and while there was a great deal of variation
observed, the correlations tended to be within the medium or large range. However, these areas
were more related to functional behavior, with correlations tending to be within the very large
range.
The results of alternate assessments must be reliable and yield valid inferences, so states
must make concerted efforts to demonstrate sound psychometric properties in their measures
(Elliott, Compton, & Roach, 2007). Researchers advise professionals to incorporate a viable
plan for continual validity monitoring in their procedures to yield consistently meaningful results
and promote ongoing confidence in those who use and review the measures (Elliott & Roach,
2007; Goldstein & Behuniak, 2011). In addition to being in accordance with the Standards and
contiguous with state standards, alternate assessments must also be reflective of the unique needs
and learning styles of SWDs. Appropriately describing this population and successfully
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measuring their progression of learning is a vital task in the development of alternate assessment
(Marion & Pellegrino, 2006). Compiling validity evidence from multiple sources through the
use of multiple methods can aid professionals in synthesizing and analyzing information from
various domains in a meaningful, coherent manner.
Summary
The current study was inspired by a growing need for a psychometrically sound alternate
assessment that evaluated students with the most severe disabilities in the requisite academic
areas, as well as adaptive behavior. Research has shown that standardized testing or typical
assessments do not adequately assess students with profound or severe disabilities. These
measures, which serve to evaluate students in areas that align with common core standards, do
not yield information and results that are meaningful or interpretable when considering a
student’s current progress or level of functioning. Such discrepancy is particularly significant for
out-of-district, academic placements that serve SWDs. Educators and professionals employed at
P.G. Chambers School, an organization for students with severe, multiple disabilities, recognized
the need for an evaluation tool that could adequately capture the impact of academic
programming on the progress and outcomes of the students in various areas (i.e., Social,
Communication, Functional, Physical Navigation, Personal Care, and Academic).
Created by a transdisciplinary team that included teachers and teaching assistants, an
occupational therapist, a physical therapist, a speech-language therapist, and a nurse, the P.G.
Chambers School Outcomes Measurement Tool (PGS-OMT) was designed to better evaluate
students with multiple disabilities enrolled in an academically oriented setting. This study
sought to provide information regarding the reliability of scores and validity of inferences drawn
from the PGS-OMT, as well as insight into the perceived utility of the measure. These findings
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have the potential to influence the type of assessment administered to the students at the P.G.
Chambers School. Educators at the facility could further use the information to better guide
decisions surrounding goals and objectives suited for the needs of SWDs.
Research Questions and Predictions
(1) Does the PGS-OMT yield reliable scores that demonstrate adequate internal consistency?
Coefficient alpha was predicted to be within the acceptable to excellent range as other
research has demonstrated these results in the evaluation of alternate assessment
instruments (Wisconsin Department of Public Instruction, 2010).
(2) Does the PGS-OMT demonstrate adequate internal structure validity evidence of match
to its target constructs? Confirmatory factor analysis was predicted to yield overall good
fit indices for the proposed six-factor model and confirm that items within the domains
appropriately loaded onto their respective factors.
(3) How well do scores from the PGS-OMT converge with scores from other measures that
are established as psychometrically sound? The PGS-OMT was predicted to demonstrate
larger correlations with related Vineland-II domains and small correlations between
unrelated domains (e.g., Academic vs. Motor Skills). Similar results have been found
when evaluating other alternate assessment instruments (Elliott, Compton, & Roach,
2007; Kettler et al., 2010).
(4) Is there a significant difference between mean scores of advantaged and disadvantaged
ethnic groups for any domain measured by the PGS-OMT? Results were hypothesized to
indicate no statistically significant difference between groups across the three factor
domains and overall composite score. Previous researchers investigated the presence of
demographic bias in the Idaho Alternate Assessment by correlating demographic
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characteristics with measured constructs, and found small correlations (Elliott, Compton,
& Roach, 2007).
(5) What are teacher impressions regarding the process of completing the PGS-OMT and its
perceived utility? It was expected that teachers find the PGS-OMT time efficient and
easy to use.
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Chapter II
Method
Participants
Students enrolled in the P.G. Chambers School Program were the participants in the
study. As a New Jersey Approved Private School for Children with Disabilities, the P.G.
Chambers School serves individuals between the ages of three and fourteen, preschool through
grade eight, and offers various services including speech and occupational therapy, as well as
comprehensive educational instruction as per the New Jersey Common Core State Standards.
Most students enrolled in this placement have severe, multiple disabilities including cognitive
and physical impairments. Passive informed consent letters were distributed to the sending
school districts for each student regarding participation in the assessment process. Students
attending P.G. Chambers School were placed by their Local Education Authority in accordance
with IDEA (2004), as it was determined to be the least restrictive environment by which their
educational needs could be appropriately met. The P.G. Chambers School educates students
under the auspices of the school district’s permission, and therefore informed consent was
directed to the sending districts. Students for whom participation was not declined participated
passively in the study by being assessed by their teachers and other members of the
transdisciplinary team.
Of the program’s total population of 119 students, 117 individuals were included in the
sample. One student was excluded from participation due to lack of consent, and the other
because the team did not have time to complete the data collection procedure on the day of
assessment. Table 1 depicts the demographic characteristics of the student sample.
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Table 1.
Student Demographic Characteristics (N = 117)
N

Percentage

Male

66

56

Female

51

44

Early Childhood

50

43

Elementary

37

32

Middle School

29

25

White/Non-Hispanic

89

76

Black/Non-Hispanic

6

5

Hispanic

11

9

American Indian/Alaskan
Native/Pacific Islander
Asian

0

0

11

9

Within Normal Limits

65

56

Impaired

47

40

Within Normal Limits

94

80

Impaired

16

14

Verbal

50

43

Non-Verbal

65

56

Ambulatory

61

52

Non-Ambulatory

55

47

Gender

Grade*

Ethnicity

Vision*

Hearing*

Communication*

Mobility*

Note. *Frequencies do not total 117 because of missing information or rounded values.
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Measures
P.G. Chambers School Outcomes Measurement Tool (PGS-OMT). The PGS-OMT is
a measure of student abilities and outcomes. Professionals at the P.G. Chambers School asserted
that a psychometrically sound tool was still needed to appropriately assess students with severe,
multiple disabilities who attend academically based programs. The team sought a unique
measure that not only assessed functional progress, but also academic gains in their students. A
transdisciplinary team designed an instrument intended to effectively measure and communicate
the impact of the school program on student outcomes to stakeholders, with regard to several
areas of functioning.
Multiple versions of the PGS-OMT were used in a series of pilot phases to further
develop the tool. Following these pilot phases, a content validity review was conducted to
modify the instrument, and additional measures were surveyed and considered. The team
determined the set of items that was parsimonious and comprehensive in order to identify
indicators and composites deemed reflective of the needs of the student population. Items were
subsequently reworded for content and skills were operationally defined to streamline the scoring
process.
The present version of the PGS-OMT includes items referring to specific skills in the
following areas: Communication, Social, Personal Care, Physical Navigation, Academics, and
Functional domains. Each skill is evaluated on a 7-point Likert scale. The Social,
Communication, Physical Navigation, and Personal Care domains are rated as follows according
to the ability or frequency with which the student demonstrates a particular skill: 0 = Never, 1 =
Maximum Support, 2 = Moderate Support, 3 = Minimal Support, 4 = Emerging (25%), 5 =
Sometimes (50%), 6 = Often (75%), 7 = Always (100%). The Academic and Functional
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domains are rated as follows: 0 = Never, 1 = Introduced (Participation), 2 = Attempted
(Exploring), 3 = Minimal (Infrequent and Inconsistent Performance), 4 = Emerging (Beginning
Performance), 5 = Sometimes (Regular Performance/Not Always Correct), 6 = Often (More
Often Correct but Not Mastered), 7 = Mastered. The Likert scales are accompanied by skill
level definitions that guide the use of the rating scale.
A brief examination of academic content was also conducted to compare the progression
of material within the Academic domain to the New Jersey Common Core State Standards. The
seven mathematic items within this domain were best aligned with the first grade state standards
targeting basic addition and subtraction, understanding whole number relationships, and basic
geometric concepts (e.g., congruence and symmetry) (NGA & CCSSO, 2010). Consistent
misalignment was found for ELA/literacy standards, which stipulate a progression of skills with
increasing complexity. The seven items targeting phonics, reading fluency, and comprehension
are best represented by the first grade reading standards for foundational skills (NGA & CCSSO,
2010). Items relating to literature, informational texts, and writing are grossly lacking.
Vineland Adaptive Behavior Scales, Teacher Report Form-Second Edition
(Vineland-II). The Vineland-II was utilized to collect information about the students’ adaptive
behavior, which is all of the combined behavior and skills needed to take care of oneself in
regular daily activities. These abilities continue to develop as the child matures but there are
certain capabilities that are expected at each age. This measure concentrates on what the child
actually does on an everyday basis rather than what she or he is able to do. The Vineland-II
includes four domains (i.e., Communication, Daily Living Skills, Socialization, and Motor
Skills) that comprise an overall measure of skills, the Adaptive Behavior Composite. Items are
rated on a 3-point Likert Scale (0 = Never, 1 = Sometimes, 2 = Always). During the data
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collection process, evaluators were instructed to begin each domain with the first item, as
administration procedures suggest start points may be lowered if there is a suspected
developmental delay (Sparrow, Cicchetti, & Balla, 2006).
Extensive statistical analysis has been conducted on the Vineland-II to establish it as a
psychometrically sound measure whose scores are reliable and lead to valid inferences in
practice. To demonstrate reliability, internal consistency of the Vineland-II subdomains,
domains, and overall Adaptive Behavior Composite has been evaluated using coefficient alpha.
For the four domains, reliability coefficients were found to be high, ranging from .86 to .98
across the various ages. The reliability coefficient for the Adaptive Behavior Composite across
ages three through 18-years was on average .98, with scores ranging from .97 to .99 (Sparrow,
Cicchetti, & Balla, 2006).
Validity evidence for the scores of the Vineland-II has been presented for the following
areas: test content, response processes, internal structure, and relations to other variables. The
authors provided evidence based on test content strongly rooted in theory with empirical linkage
to the behaviors deemed critical to adaptive behavior. Prior research has assessed the degree to
which the internal structure of the Vineland-II adheres to the theoretical model of adaptive
behavior through hierarchical confirmatory factor analysis and an examination of
intercorrelations among subdomains. Results supported the model proposed by the authors, and
all domain factors have high loadings (.86 or higher) on the overall factor of adaptive behavior.
Similarly, a majority of the loadings on the subdomain level were high with most falling between
.70 and .80. However, loadings for Written, Personal, and Gross Motor subdomains were lower
than .70 and were attributed to floor and ceiling effects for the former two subdomains.
Additionally, the Gross Motor subdomain loading of .53 was suggested to be a result of weaker
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relations to the Motor Skills factor, and the broader Motor Domain in general tended to not load
as strongly onto the other domains because of the nature of the skills embedded within it
(Sparrow, Cicchetti, & Balla, 2006).
During the standardization procedures, correlational analyses were conducted between
scores from the Vineland-II and several other measures to examine the relationship between this
measure and other instruments commonly used to assess adaptive behavior and cognitive
functioning. More specifically, the Vineland-II was compared to the Behavior Assessment
System for Children, Second Edition (BASC-2). Although the BASC-2 mostly measures
problem behaviors and internalizing concerns, it also includes several measures of adaptive
functioning. Large correlations were demonstrated between the Adaptive Behavior Composite
of the Vineland-II and the Adaptive Skills Composite of the BASC-2. Correlations between the
adaptive components of the two measures were reported for three age groups and were as
follows: r = .65 for ages 3-5, r = .73 for ages 6-11, and r = .73 for ages 12-18. The authors
concluded that the correlational evidence demonstrated by their analyses provided further
support for the construct validity of Vineland-II scores.
Student Demographic Questionnaire. The Student Demographic Questionnaire
(Appendix A) was completed by teachers to gather information regarding individual student
characteristics. The questionnaire included items pertaining to gender and ethnicity, as well as
diagnosis and mobility.
Evaluation Survey. The Evaluation Survey (Appendix B) was designed to obtain
teacher feedback on their experience completing the PGS-OMT and the Vineland-II, as well as
the perceived utility of the PGS-OMT. Adapted from Huai (2004), the Evaluation Survey was
created to assess teacher perceptions of completing a screening system used to evaluate academic
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functioning. This study’s Evaluation Survey included seven questions, four of which were
answered on a four-point Likert scale (1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 =
Strongly Agree), including “I consider the time spent completing the P.G. Chambers School
Outcomes Measurement Tool for each of my students reasonable” and “Overall, the P.G.
Chambers School Outcomes Measurement Tool is easy to use.” The Evaluation Survey also
included a list of nine features from which teachers could select what they “liked best” and
“liked least” about the tool. Finally, an open response box allowed teachers to provide general
feedback and comments that they wanted the transdisciplinary team to consider for future uses.
Procedure
Each transdisciplinary team, consisting of one teacher and any two other team members,
including but not limited to occupational therapists, physical therapists, speech specialists,
teachers, teaching assistants, nursing staff, and a learning consultant, completed data collection
in the following order: (a) student demographic questionnaire, (b) PGS-OMT, and (c) Vineland
Adaptive Behavior Scale, Second Edition- Teacher Rating Form (Vineland-II) for each student
in the classroom on the same day. All information was completed in its entirety before
proceeding to the next item or domain. Items were not to be skipped. Teachers were instructed
to refer to the corresponding skill level definitions when recording data for the PGS-OMT and to
select the number in the appropriate box that best describes how often the student demonstrates
that respective skill. Finally, teachers were administered the Evaluation Survey, a brief,
anonymous questionnaire to evaluate their perceptions of the PGS-OMT.
Evaluation materials and protocols belong to the P.G. Chambers School, and permission
to release the data to the principal investigator was granted by the transdisciplinary team in the
interest of establishing the psychometric properties of the measure. All research information was
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deidentified and the data received was considered extant. Student participants were given
identification numbers by the team that were used on all evaluation material. The principal
investigator did not have access to any information to identify original participants.
Data Analysis
This study was designed to evaluate the reliability of scores from the PGS-OMT, as well
as the validity of inferences drawn from those scores, as an alternate assessment for students with
severe, multiple disabilities enrolled in the P.G. Chambers School. Quantitative techniques were
used to analyze the data. Pre-analysis data screening was conducted to assess for missing data
and the presence of outliers. Correlational analyses were used to determine relationships among
variables on the PGS-OMT and compare the relationship between the PGS-OMT and VinelandII domains. The internal structure of the PGS-OMT was assessed via factor analyses and a
multitrait-multimethod matrix. To assess for instrument bias, the mean scores of factor domains
between advantaged and disadvantaged ethnic groups were compared using independent samples
t-tests. Table 2 presents a summary of the proposed analyses.
Table 2.
Data Analytic Plan for Evaluating the Psychometric Properties of the PGS-OMT
Data Analytic Techniques
Reliability

Cronbach’s Alpha

Internal Structure

Confirmatory Factor Analysis/ Exploratory Factor Analysis
Intercorrelations
Multitrait-Multimethod Matrix

Relations to Other Variables

Correlations between PGS-OMT and Vineland-II domains

Demographic Bias
Utility

Independent Samples t-tests
Descriptive Statistics
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Reliability. Cronbach’s alpha was used to examine the internal consistency of the PGSOMT. Coefficient alpha is often used to indicate how well a set of items within a scale fit
together to measure a single construct (Sattler, 2008). A range between .70 and .90 has been
recommended for acceptable to excellent results (Meyers, Gamst, & Guarino, 2006). For the
present study, reliability was demonstrated by examining the PGS-OMT’s internal consistency
on the domain, factor domain, and total scale levels.
Internal Structure Validity. The internal structure of the PGS-OMT was evaluated in
two ways. Correlations between the domains within the instrument were examined (See Table 3
for initial predictions), and medium to large, positive correlations demonstrate that the domains
are related while remaining as distinct areas that could function as independent constructs
(Cohen, 1992). The internal structure of the PGS-OMT was further evaluated via confirmatory
factor analysis to determine if the variables within the scale appropriately loaded onto the
intended constructs.
Table 3.
Predicted Intercorrelational Ranges of PGS-OMT Domains

Social
Communication
Physical
Navigation
Personal Care
Academic
Functional

Social

Communication

-

-

-

-

-

-

Very
Large
Small

-

-

-

-

-

Small

-

-

-

-

Medium

Small

Large

-

-

-

Medium

Medium

Medium

Medium

-

-

Medium

Medium

Small

Medium

Medium

-

Correlational Ranges
0.10-0.29 = Small 0.30-0.49 = Medium

Physical Personal Academic Functional
Navigation
Care

0.50-69= Large

0.70-0.89 = Very Large

0.90-0.99 = Nearly Perfect
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Several precision indicators were evaluated utilizing the AMOS software including the
normed fit index (NFI), goodness of fit index (GFI), and the normed comparative fit index (CFI),
which are used to provide information pertaining to how well the items of a scale are organized
with regard to proposed models. More specifically, through comparison of the null and target
models, the NFI indicates how well the current model improves fit relative to the independent
model. The NFI has a range of 0-1.0, with higher values indicating a better fit to the model, but
has been shown to be sensitive to small sample sizes in that even perfect models may not reach
1.0. Further, the CFI compares the current model to a null or baseline model, the latter of which
assumes that there is no observed correlation among all the variables (Bentler, 1990).
Generally speaking, to determine the model that best represents the organization of the
data, it is recommended to compare the fit of several models with fit indices closer to one being
more preferred or indicative of better fit (Hair Jr., Black, Babin, & Anderson, 2010). When
evaluating fit indices and organizational models, there are different suggestions for acceptable
values of each precision indicator though a statistic of .92 is typically considered adequate or
acceptable (Hair Jr. et al., 2010). The current study compared the relative fit of multiple models,
including a six-factor model that consisted of all six domains as independent factors and a twofactor model that assumed relationships among domains as they purported to measure
comparable skills across related areas of functioning.
Validity Evidence Based on Relations to Other Variables. Concurrent validity
evidence was initially sought through comparison of PGS-OMT domains with domains of the
Vineland-II (See Table 4 for predictions). However, evidence was instead established through
the examination of correlations between the three PGS-OMT factor domains with Vineland-II
domains. Due to the differing nature of domains across the measures, as well as the operational
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definitions or exact constructs measured by each tool, those domains that purported to represent
specific areas of functioning were compared (e.g. PGS-OMT Interpersonal vs. Vineland-II
Socialization). Cohen’s (1992) work in classifying effect sizes provides guidelines for the
strength of correlations. Cohen (1992) suggests values for small (r = .10 or r = -.10), medium (r
= .30 or r = -.30), and large (r = .50 or r = -50) effect sizes. Social science researchers typically
regard these values as the inner boundaries of each range. Hopkins (2002) suggests further
ranges that extend Cohen’s (1992) work to include values for nonexistent correlations (r = .00),
very large correlations (r = .70 or -.70), and nearly perfect correlations (r = 90 or r = -.90).
Table 4.
Predicted Correlational Ranges of Vineland-II Domains with PGS-OMT Domains
______________________________________________________________________________
Vineland-II, TRF
Communication
Daily Living Socialization
Motor
Skills
Skills
______________________________________________________________________________
PGS-OMT
Social
Medium
Medium
Very Large
Small
Communication

Very Large

Small

Medium

Small

Personal Care

Small

Very Large

Small

Very Large

Academic

Large

Medium

Medium

Small

Functional

Small

Very Large

Small

Medium

Physical Navigation
Small
Medium
Small
Very Large
______________________________________________________________________________
Correlational Ranges
0.10-0.29 = Small 0.30-0.49 = Medium

0.50-69= Large

0.70-0.89 = Very Large

0.90-0.99 = Nearly Perfect

Utility. The argument for the perceived utility of the PGS-OMT was based on
descriptive analyses of the Evaluation Survey completed by the teachers at the end of the data
collection procedure. Descriptive analyses of items one through six were conducted. More
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specifically, for items one through four, a higher percentage of endorsements would indicate that
teachers considered the PGS-OMT easy to use, and that their time spent completing the PGSOMT, Vineland-II, and other materials, was reasonable. The final question existed in openended form and would have been qualitatively evaluated by identifying trends in comments and
teacher suggestions on how to potentially improve the ease of use of the PGS-OMT during the
next revision process. However, none of the seven participating teachers responded to that item.
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Results
Internal Consistency
To answer the first research question, the internal consistency coefficient (Cronbach’s
alpha) was calculated for each of the six domains on the PGS-OMT and total scale composite.
The PGS-OMT possesses excellent internal consistency at the total scale level (.99). Table 5
details the Cronbach’s alpha values, including the domain level coefficients, which were all
within the excellent range. As predicted, these scores indicate that items on the scale fit well
together.
Table 5.
Reliability Coefficients (Cronbach's alpha) of PGS-OMT Domains and Total Scale
______________________________________________________________________________________________________________________________________________________________________________________________________________________

PGS-OMT Factor

.94

Lowest Itemto-Total
Correlation
.61

Highest Itemto-Total
Correlation
.85

9

.95

.70

.86

Personal Care

10

.97

.69

.89

Academic

17

.95

.60

.93

Functional

8

.98

.68

.92

Physical Navigation

10

.95

.81

.94

Total Scale

64

.99

.44

.88

Social
Communication

Number
of Items

Cronbach’s
Alpha

10

___________________________________________________________________________________________________________________________________________________________________________________________________________________
____

Item-to-total correlations were also evaluated at the domain and total scale level to
determine which items, if any, did not function in a manner consistent with the progression of
other items within the measure. Significant improvements in reliability statistics were not
observed for the deletion of any item at the domain and total scale level. Appendix C presents
the item-to-total correlations. Specifically at the domain level, no correlation was below the
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commonly noted .30 criterion of acceptability (Sattler, 2008). This was also found true for the
total scale level, and all item-to-total correlations were larger than .44 so no items were removed
due to small item-to-total correlations.
Evidence for Internal Structure
Confirmatory Factor Analysis. To answer the second research question and further
examine the internal structure of the PGS-OMT, multiple models were evaluated via
confirmatory factor analysis. Fit indices were compared for each model respectively. The first
two-factor (2F) model included the factors Adaptive Behavior and Academics.
While individual factor loadings were high (i.e., greater than .50) for each of the items
within the factors (see Table 6 for a summary of the factor loadings for the two tested models),
the Chi-Square Goodness of Fit statistic was significant (χ² = 6534.81, p < .001). Indicating a
significant difference between predicted and observed relationships, the model did not have
adequate fit. Analyses of the 2F model revealed poor fit statistics for the NFI (.52), CFI (.61),
and GFI (.26), none of which approached the requisite .92 criterion for acceptability.
Additionally, the Standardized Root Mean Square Residual (SRMR) was much larger (.85) than
tolerable, as values should be as small as possible and generally less than .05 (Meyers, Gamst, &
Guarino, 2006). Values greater than .10 for the Root Mean Square Error of Approximation
(RMSEA) are generally deemed unacceptable, and the RMSEA was found to be higher than that
criterion in the current analyses (.14).
While analyses demonstrated better fit indices, the proposed six-factor (6F) model that
regarded each domain of the PGS-OMT as an independent factor was not a good fit, as the model
surpassed the threshold for significance and was subsequently rejected (χ² = 5034.44, p < .001).
Poor fit was also demonstrated by the NFI (.61), CFI (.71), and GFI (.39), all below the .92
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suggestion of appropriate fit. Although the SRMR (.55) and RMSEA (.12) were smaller
compared to the previous model, these values were still unacceptable according to the criteria of
less than .05 and .08, respectively. Table 7 depicts the Goodness of Fit Indices for both the 2F
and 6F models.
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Table 6.
Factor Loadings for Domain Items for 2F and 6F Models
Domain/
Item
Comm.
C01

.73

.83

C02

.77

.86

C03

.57

.69

C04

.84

.89

C05

.58

.71

C06

.84

C07

2F

6F

Domain/
Item

2F

6F

Social

Domain/
Item

2F

6F

Pers. Care

S01

.57

.77

PC01

.81

.93

S02

.83

.91

PC02

.76

.91

S03

.82

.89

PC03

.80

.73

S04

.55

.69

PC04

.76

.76

.86

S05

.75

.84

PC05

.70

.70

.80

.86

S06

.67

.79

PC06

.67

.86

C08

.86

.86

S07

.74

.86

C09

.82

.85

PC07

.73

.85

S08

.64

.77

Academic
A01
A02
A03
A04
A05
A06
A07
A08
A09
A10
A11
A12
A13
A14
A15
A16
A17

PC08

.56

.86

.81
.92
.86
.93
.90
.89
.91
.89
.89
.83
.89
.81
.61
.83
.85
.83
.90

.79
.93
.86
.93
.91
.89
.93
.88
.91
.82
.91
.82
.62
.84
.86
.83
.91

S09

.67

.69

PC09

.80

.90

S10

.53

.62

PC10

.75

.87

S01

.57

.77

Functional
F01

.74

.83

Phys. Nav.
PN01

.62

.82

F02

.73

.86

PN02

.72

.95

F03

.74

.96

PN03

.69

.93

F04

.71

.65

PN04

.76

.95

F05

.72

.96

PN05

.53

.84

F06

.76

.84

PN06

.67

.86

F07

.71

.92

PN07

.73

.85

F08

.66

.93

PN08

.56

.86

PN09

.70

.89

PN10

.78

.89

Note. Italicized 2F item loadings comprise the Academic Factor in the hypothesized two-factor model, while bolded
2F item loadings comprise the Adaptive Behavior factor.
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Table 7.
Fit Indices for Tested Models

Relative Fit Indices

Absolute Fit Indices

Model Comparison

Fit Indices

2F Model

6F Model

NFI

.522

.632

CFI

.606

.734

GFI

.256

.413

SRMR

.846

.546

RMSEA

.143

.118

AIC

6806.81

5326.441

Exploratory Factor Analysis. In response to the inadequate fit for both proposed
models, an exploratory factor analysis (EFA) was conducted in SPSS to determine if there was
an underlying structure present in the data, as well as to identify the organizational loadings of
the items to emergent factors. Prior to conducting the EFA, the data set was assessed for
suitability for the analyses using the Kaiser-Meyer-Olkin Measure of Sampling Adequacy
(KMO). A KMO greater than .70 indicates that factor analysis is appropriate for the data set
(Meyers, Gamst, & Guarino, 2006), and the KMO in the current analyses surpassed that criterion
(KMO = .92). Principal axis factoring was utilized with a promax rotation and yielded a sixfactor model that accounted for 81% of the variance. This six factor model, as well as a four and
five-factor model, did not best represent the pattern of items. The six-factor model had minimal
loadings with negative values for four of the eight item loadings. While the five-factor model
had an eigenvalue greater than 1.00 and accounted for 77% of the variance, it was comprised of
items that divided the Personal Care domain and had no other loadings. A four-factor model was
also considered that accounted for 75% of the variance. Item loadings were minimal and divided
a domain whose items were better explained by another factor. A scree plot of the eigenvalues
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(Figure 1) demonstrated that the loadings were best explained by three larger factors with
eigenvalues ranging from 27.34 to 3.34.
The EFA was again conducted; this researcher constrained the analyses to three factors
and suppressed small coefficients with an absolute value less than .40. This model accounted for
72% of the variance. Items were then eliminated if they did not load onto any individual factor,
or if the items cross loaded onto multiple factors with less than a .20 difference between the
loadings. Items are often also removed on the basis of unacceptable item-to-total correlations;
however, in the present analyses, no single item was found to have exceptionally low item-tototal values. Twelve of the 64 items were ultimately removed, and the EFA was once again
conducted. The resulting three-factor model cumulatively accounted for 73% of the variance.
Table 8 details item loadings for this model.
This resulting structure was comprised of the following factors: Adaptive behavior,
containing 17 items assessing an individual’s ability to physically navigate his or her
surroundings and demonstrate adequate custodial self-care; Interpersonal, 14 items assessing an
individual’s ability to engage in appropriate interpersonal interactions, including the use of
reciprocity and manners; and Functional Academics, a total of 21 items assessing an individual’s
ability to read, follow directions, and perform elementary mathematics computations. These
factor domains consisting of 52 items were substituted for the original six PGS-OMT domains in
the MTMM and instrument bias analyses. The three factor domains and original six domains
were both used in the analyses discerning relations to other variables when compared to
Vineland-II domains.

Eigenvalues
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Number of Factors
Figure 1. Scree Plot for the EFA of the PGS-OMT. This figure illustrates the number of
extracted factors and corresponding eigenvalues from the current data sample.
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Table 8.
EFA Item Loadings for Constrained 3F Model
Item

Factor 1

Item

Factor 2

Item

Factor 3

A02

.76

PN01

.85

S01

1.09

A03

.56

PN02

.98

S02

.74

A04

.78

PN03

.95

S03

.57

A05

.72

PN04

.91

S04

.68

A06

.77

PN05

1.03

S05

.70

A07

.81

PN06

.94

S06

.66

A09

.84

PN07

.83

S07

.83

A11

.88

PN08

1.00

S08

.73

A12

.94

PN09

.89

S10

.57

A13

.92

PN10

.82

C01

.83

A14

.74

PC01

.73

C02

.73

A15

.83

PC02

.75

C03

.89

A16

.90

PC04

.70

C05

.81

A17

.93

PC05

.76

C07

.51

F01

.74

PC06

.44

F02

.89

PC09

.68

F03

1.01

PC10

.67

F05

1.00

F06

.74

F07

.95

F08

1.03
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To contrast the above EFA, an additional EFA was conducted with a varimax rotation to
discern if a clearer distinction between item loadings could be achieved. The varimax rotation
strives to achieve a “simple structure” in the data whereby factors are considered unrelated and
are kept “independent” of each other during the analysis (Meyers, Gamst, & Guarino, 2006).
Based on the scree plot of eigenvalues, the analysis yielded a four-factor model that accounted
for 75% of the variance. However, the fourth factor had minimal loadings that divided the
Academic domain. Of those items, most cross-loaded onto other factors, and the difference
between the loadings was less than .20.
The EFA with a varimax rotation was again conducted, but the analyses were constrained
to extract three factors and to suppress small coefficients with an absolute value less than .40.
Similar to the previous EFA with a promax rotation, items were then removed if they crossloaded onto other factors with less than a .20 difference between the loadings. Fifteen of the 64
items were ultimately removed, and twelve of these fifteen items were identical to the items
removed in the previous EFA with the promax rotation. The EFA was again conducted,
resulting three-factor model that accounted for 74% of the variance, and results were virtually
identical to the three-factor EFA with a promax rotation reported earlier. Factor 1, accounting
for 32% of the variance, combined the Functional and Academic domains; Factor 2, accounting
for 25% of the variance, combined the Physical Navigation and Personal Care domains; and
Factor 3, accounting for 17% of the variance, combined the Social and Communication domains.
Intercorrelations Between PGS-OMT Domains
To provide further evidence addressing the third research question, intercorrelations
among domains are summarized in Table 9. Results were generally consistent in following the
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pattern of predictions, but differed in the magnitude of the relationships, with correlations
tending to be larger than expected.
Table 9.
Intercorrelations of PGS-OMT Domains
Social Communication

Physical Personal Academic Functional
Navigation
Care

Social

-

-

-

-

-

-

Communication

.87*

-

-

-

-

-

Physical
Navigation

.45*

.44*

-

-

-

-

.68*

.71*

.82*

-

-

-

.73*

.84*

.35*

.64*

-

-

.73*

.81*

.40*

.67*

.91*

-

Personal Care
Academic
Functional

Correlational Ranges
0.10-0.29 = Small 0.30-0.49 = Medium

0.50-69= Large

0.70-0.89 = Very Large

0.90-0.99 = Nearly Perfect

*Correlation is significant at the 0.05 level (1-tailed)

The correlation between the Social and Communication domains was in the very large
range (r = .87), and was the only pairing to have a correlation in the predicted range. Patterns
were present with other correlations; however, results indicated stronger relationships than what
was originally anticipated. For example, correlations between the Physical Navigation domain
and others were expected to be small, but were instead within the medium range in three of five
pairings. The correlation between the Academic and Functional domains was within the nearly
perfect range (r = .91). This finding indicates that these constructs are highly related and could
overlap to the point of multicollinearity, whereby both are measuring the same construct.
Correlations were also computed at the factor domain level (Table 10). Patterns were
consistent with the correlations at the domain level, and related areas demonstrated larger
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relationships than unrelated areas. The correlation between the three factor domains and PGSOMT Total composite score were all in the very large range (r = .81 to r = .87), which suggests
scores of these factor domains comparably contribute to an individual’s overall level of
performance on the PGS-OMT.
Table 10.
Intercorrelations of PGS-OMT Factor Domains

Functional Academics

Functional
Academics
.98

Adaptive
Behavior
-

Interpersonal
-

PGS-OMT
Total
-

Adaptive Behavior

.45*

.98

-

-

Interpersonal

.75*

.55*

.96

-

PGS-OMT Total

.86*

.81*

.87*

.98

Correlational Ranges
0.10-0.29 = Small 0.30-0.49 = Medium

0.50-69= Large

0.70-0.89 = Very Large

0.90-0.99 = Nearly Perfect

*Correlation is significant at the 0.05 level (1-tailed)
Note: Cronbach’s Alpha for each factor domain is indicated in bold.

Validity Evidence Based on Relations to Other Variables
In response to the third research question, the constructs delineated by the three identified
factor domains of the PGS-OMT were compared with the domains of the Vineland-II to gather
concurrent validity evidence (Table 11). One-tailed significance tests of the correlations were
conducted to assess relationships within and across the measures. Results were qualitatively
categorized using Cohen’s (1992) classifications with Hopkins’ (2002) extension for very small
and very large relationships.
Consistent with researcher hypotheses, stronger relationships were observed between
conceptually related domains and weaker relationships were observed between conceptually
unrelated domains. For example, very large correlations were demonstrated between the
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Interpersonal factor domain of the PGS-OMT and two of four pairings with Vineland-II domains
(i.e., Communication and Socialization). The Adaptive Behavior factor domain was predicted to
have small relationships with two of the four Vineland-II domains. Correlations were in the
medium or large range for three of four pairings, with the exception of Motor Skills (.82), which
was expected to result in a very large relationship. Although the correlations were larger than
originally predicted, the pattern of these relations were in accordance with researcher
expectations.
Correlations also tended to be higher between the individual factors and domains of the
measures as compared to the correlation between the Adaptive Behavior Composite of the
Vineland-II and the PGS-OMT Total composite score (.53). Greater variability was present in
the strength of correlations when evaluating domain and factor level relationships than total
score comparisons.
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Table 11.
Correlations of Vineland-II Domains and PGS-OMT Factor Domains

Functional Adaptive
Academics Behavior

.63*

.69*

.86*

.75*

.45*

.47*

.52*

.36*

.82*

.55*

1.00

.48*

.83*

.68*

.71*

.87*

1.00

.71*

.76*

.71*

.67*

1.00

.46*

.83*

.88*

1.00

.90*

.62*

.83*

1.00

.78*

.50*

1.00

.53*

1.00

InterPGS-OMT Communication
personal
Total

.70*

.82*

.88*

1.00

.44*

.53*

0.90-0.99 = Nearly Perfect

.54*

0.70-0.89 = Very Large

.38*

0.50-69= Large

.45*

0.30-0.49 = Medium

1.00

_________________________________________________________________________________________________________
PGS-OMT
Vineland-II
Daily
Adaptive
Socialization
Living
Motor
Behavior
Skills
Skills
Total
PGS-OMT
Functional
Academics
Adaptive
Behavior
Interpersonal
PGS-OMT
Total
Vineland-II
Communication
Daily Living
Skills
Socialization
Motor Skills
Adaptive
Behavior Total

Correlational Ranges
0.10-0.29 = Small

*Correlation is significant at the 0.05 level (1-tailed)
Note. Bold values indicate pairings of similar constructs across measures.
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Multitrait-Multimethod Matrix (MTMM). In order to discern whether
intercorrelations among the constructs measured by both the PGS-OMT and Vineland-II
demonstrated additional validity evidence, Campbell & Fiske’s (1959) multitrait-multimethod
organization of correlations was utilized. The first group was categorized by similar constructs
across measures. For example, the Interpersonal factor domain of the PGS-OMT had an
assumed relationship with the Socialization domain of the Vineland-II, and so larger correlations
were expected. Second, domains measuring dissimilar constructs within the PGS-OMT were
compared (e.g., Functional Academics and Adaptive Behavior). Correlations among dissimilar
constructs within the Vineland-II were also considered. These correlations were expected to be
smaller in magnitude than those involving related domains across measures. A third grouping
was organized for dissimilar constructs across the two measures, such as those domains expected
to have little to no relation to each other (e.g., Interpersonal factor domain of the PGS-OMT and
Motor Skills domain of the Vineland-II). These were hypothesized to have lower correlational
values than the former two groupings. See Table 12 for a full depiction of the different
combinations for each of the three groups.
The first group, comprised of variables of similar constructs from different measures,
resulted in correlations within the large and very large ranges (r = .63 to r = .83) with three of the
four pairings in the very large range. The second group, comprised of variables of different
constructs within the same measure, had notable variability in the strength of the correlations
with values ranging from the medium to very large ranges on the PGS-OMT. Values ranged
from r = .46 to r = .75. However, only one pairing, between the PGS-OMT Functional
Academics and Interpersonal factor domains, was within the very large range. The removal of
the problematic pairing resulted in values within the medium and large ranges. Dissimilar
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constructs within the Vineland-II demonstrated smaller correlations than the first grouping;
however, values for the two Vineland-II domain pairings within this group were not larger than
what was found for the majority of comparisons in the third group. These two correlations were
medium and large (r = .46 and r = .50, respectively). The last grouping, which should have
resulted in the smallest correlations of all three groups, compared different constructs from
different measures. Correlations were within the medium to very large ranges and more than
half of the values (four of six pairings) were in the medium range.
Table 12.
MTMM: Organization of Correlations by Group
Group 1) Similar Construct-Different Measure

r

PGS-OMT Interpersonal & Vineland-II Communication

.71

PGS-OMT Interpersonal & Vineland-II Socialization

.83

PGS-OMT Functional Academics & Vineland-II Daily Living Skills

.63

PGS-OMT Adaptive Behavior & Vineland-II Motor Skills

.82

Group 2) Different Construct-Same Measure

r

PGS-OMT Functional Academics & PGS-OMT Adaptive Behavior

.45

PGS-OMT Functional Academics & PGS-OMT Interpersonal

.75

PGS-OMT Interpersonal & PGS-OMT Adaptive Behavior

.55

Vineland-II Communication & Vineland-II Motor Skills

.46

Vineland-II Socialization & Vineland-II Motor Skills

.50

Group 3) Different Construct- Different Measure
PGS-OMT Functional Academics & Vineland-II Socialization

.70

PGS-OMT Functional Academics & Vineland-II Motor Skills

.44

PGS-OMT Interpersonal & Vineland-II Motor Skills

.48

PGS-OMT Interpersonal & Vineland-II Daily Living Skills

.68

PGS-OMT Adaptive Behavior & Vineland-II Communication

.36

PGS-OMT Adaptive Behavior & Vineland-II Socialization

.47

Correlational Ranges
0.10-0.29 = Small 0.30-0.49 = Medium

0.50-69= Large

0.70-0.89 = Very Large

r

0.90-0.99 = Nearly Perfect
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Instrument Bias
To address the fourth research question assessing bias based on demographic
characteristics, independent samples t-tests were conducted to assess whether individuals who
are identified as a minority group had significantly different scores than those who identified as a
majority group. Ethnicity categorizations of participants were dichotomized into advantaged
(i.e., White/Non-Hispanic and Asian) and disadvantaged (i.e., Black/Non-Hispanic, Hispanic,
and American Indian/Alaskan Native/Pacific Islander) groups. Independent samples t-tests were
conducted to determine any statistically significant difference between the means of the two
groups for each of the three PGS-OMT factor domains, as well as the total scale score (Table
13). Results indicated no statistically significant difference between groups for two out of three
factor domains, with the only exception being the Adaptive Behavior factor domain where mean
scores were significantly higher for those in the disadvantaged group, t (115) = -2.11, p = .04.
The effect size, as measured by Hedge’s g, was medium (d = .55).
Table 13.
Comparison of Domain Score Means for Advantaged and Disadvantaged Groups
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Advantaged
(n = 100)
M (SD)

Disadvantaged
(n = 17)
M (SD)

p

Hedge’s g

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

PGS-OMT Factor
Functional Academics

28.57 (37.88)

17.12 (28.51)

.24

Interpersonal

47.02 (26.76)

44.24 (26.20)

.69

Adaptive Behavior

44.58 (38.66)

66.18 (41.66)

.04*

PGS-OMT Total

118.82 (87.83)

125.35 (83.86)

.78

.55

____________________________________________________________________________________________________________________________________________________________________________________________________________________

Note. Hedge’s g was used to calculate effect size for significant differences found for Adaptive Behavior. *p < .05
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Utility
Teacher responses to items two and four of the Evaluation Survey provided evidence for
the utility of the PGS-OMT. Mean response scores for each statement were between three and
four on the four-point Likert scale (1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 4 =
Strongly Agree) for six of the seven teachers who responded. These findings suggest that the
majority of the teachers consider the amount of time spent completing the PGS-OMT to be
reasonable (86%), and all participating teachers endorsed that the measure itself is easy to use.
However, most of the teachers (n = 5) were dissatisfied with the data collection process in its
entirety and answered 2 (Disagree) to statement three. This could be attributable to teacher
dissatisfaction with completing the Vineland-II. Table 14 presents the percentages of teacher
responses to statements one through five of the Teacher Evaluation Survey.
Table 14.
Percentages of Teacher Endorsements of Evaluation Survey Items
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Strongly
Disagree

Disagree

Agree

Strongly
Agree

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Statement
1. I consider the time spent on completing the
Vineland for each of my students reasonable.
2. I consider the time spent on completing the
P.G. Chambers School Outcomes
Measurement Tool for each of my students
reasonable.
3. I consider the overall time spent for data
collection reasonable.
4. Overall, the P.G. Chambers School
Outcomes Measurement Tool is easy to use.

0%

43%

57%

0%

0%

14%

86%

0%

0%

71%

29%

0%

0%

0%

86%

14%

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Questions six and seven on the Evaluation Survey allowed teachers to select which
aspects of the tool contributed to or hindered the ease of use of the instrument. A majority of the
teachers (71%) opined that the PGS-OMT’s ability to accurately capture students’ functional
capabilities was the strongest characteristic of the measure followed by the skill-level definitions
that guide ratings (43%). There were minimal endorsements of perceived negative aspects of the
PGS-OMT and two or fewer teacher ratings for any of the ten given characteristics. Table 15
details the percentages of teacher endorsements for each subjective characteristic of the scale
being considered. Percentages are regarded individually rather than totaled, as teachers were
able to select multiple indicators, or none at all, of what they liked best and least. The final
question was open-ended and allowed teachers to provide explicit suggestions regarding
subsequent revisions and improvements of the measure. None of the participating teachers opted
to respond or provide feedback.
Table 15.
Percentages of Teacher Endorsements of Characteristics of the PGS-OMT
Percent
Liked Best
14%

Percent
Liked Least
0%

Clarity of instructions

13%

14%

Skill-level definitions

43%

14%

Rating scale

29%

29%

Comprehensiveness of tool

14%

0%

Adaptability for students with disabilities

14%

14%

Transdisciplinary team administration

29%

14%

Alignment of tool with core standards

0%

14%

Ability of tool to assess students’ functional abilities

71%

0%

Ability of tool to assess students’ academic progress

14%

14%

Characteristic
User friendliness

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Chapter IV
Discussion
The availability of adequate alternate assessments that integrate evaluation of both
academic functioning and adaptive behavior is generally lacking, as is the research assessing the
psychometric properties of these assessments. The primary purpose of this study was to gather
evidence for the technical quality and utility of an alternate assessment designed for students
with severe, multiple disabilities in a New Jersey non-public school. While the PGS-OMT
possesses adequate reliability, the validity of inferences to be drawn from scores requires further
investigation. The initial six-domain structure of the measure was a poor fit, as indicated by
factor analysis and correlations, and a three-factor domain organization better represented the
data. Relationships between areas of functioning across the PGS-OMT and an established
measure of adaptive behavior were found to be congruent with initial hypotheses, demonstrating
stronger correlations between conceptually related areas. Limitations and suggestions for future
research are discussed later in this chapter.
Reliability
The first research question addressed the reliability of the PGS-OMT, and strong internal
consistency was established. Cronbach’s alpha was calculated at the domain, factor domain, and
total scale levels, and alpha values were consistent with initial predictions. Alpha values for
each of the three factor domains were excellent and, at the total scale level, alpha was similarly
robust (.99). Item-total correlations were high for all six domains and additionally suggest that
the items fit well together. These results indicate that the PGS-OMT yields reliable scores that
demonstrate adequate internal consistency.
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Evidence for Internal Structure Validity
To answer the second research question, construct validity of the PGS-OMT was
assessed by examining the tool’s internal structure through multiple analyses. Results of
confirmatory factor analysis demonstrated a poor fit for both models tested and an exploratory
factor analysis indicated a three-factor model organization of the data. Intercorrelations between
domains and factor domains of the PGS-OMT were additionally computed, and relationships
were consistent with hypothesized patterns.
Confirmatory Factor Analysis. Additional evidence for the internal structure validity
of the PGS-OMT was obtained through factor analysis. Confirmatory factor analysis (CFA) was
used to examine a two-factor and six-factor model, both of which were difficult to interpret due
to their high factor loadings but poor fit indices. Both CFAs revealed overall poor fit to the
respective models, which were subsequently rejected.
While the choice to use CFA is generally driven by the measure’s theoretical framework,
it is important to note that the transdisciplinary team members responsible for creating this tool
included items and skills they considered illustrative of the six content areas delineated by the
PGS-OMT domains. As there was no empirical foundation upon which to base hypotheses of
potential factor organization, these six domains were interpreted as individual factors and
assessed accordingly. While individual factor loadings were high for the six-factor (6F) model,
the overall model was a poor fit, as evidenced by a significant Chi-Square Goodness of Fit
statistic. Meyers, Gamst, & Guarino (2006) provided guidelines for appropriate values of fit
indices for factor models, and according to the authors’ criteria, the 6F model fit indices were
unacceptable. Similar results were found when examining a separate, hypothesized two-factor
(2F) model.
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Exploratory Factor Analysis. Because the evidence of internal structure validity
derived from confirmatory factor analyses was poor, a subsequent exploratory factor analysis
(EFA) was conducted to discern if any underlying factor structure was present in the data. Based
on these results, a three-factor model accounted for 73% of the variance. The first factor is a
combination of the Functional and Academic domains, which is more representative of the skills
targeted in the school program rather than separate constructs purported to measure educational
progress and functional skills independently. The second factor combines the Personal Care and
Physical Navigation domains and is reflective of adaptive behavior in that items are reflective of
an individual’s mobility and ability to care for her or himself. Lastly, the third factor
incorporates the Social and Communication domains and includes items about characteristics of
interpersonal relationships. Similar results were demonstrated with an additional EFA using a
varimax rotation.
Although the PGS-OMT was originally designed with six independent domains
measuring distinct areas, the subjective rationale for inclusion of test items by transdisciplinary
team members may have resulted in an a priori assumption of the relationship between those
items and their respective domains. EFA results suggest that the PGS-OMT is actually
measuring latent constructs represented by the three factor domains. These three areas better
capture the relationships between the various areas of functioning and their shared variance.
Intercorrelations between PGS-OMT Domains. Evidence for the internal structure
validity of the PGS-OMT was also obtained through examination of the intercorrelations
between domains of the PGS-OMT and between factor domains, as well. There was variability
in the strength of correlations between factor domains (r = .45 to r = .75), but patterns were again
consistent with initial hypotheses of larger correlations between related areas. Patterns of the
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correlations across the six domains of the PGS-OMT are supportive of the three factor domains
illustrated by the EFA. The largest correlations, those between the Academics and Functional
domains (.91), Social and Communication domains (.87), and Physical Navigation and Personal
Care domains (.82), are consistent with EFA item loadings and further support the three-factor
structure of the measure.
The link between academics and functional behavior is of great importance in the present
study. Previous evaluations of alternate assessments found varying degrees of shared variance
between measures of academic skills and adaptive behavior. Researchers have posited that it is
ideal to keep functional skills and academic achievement distinct enough to be separate
constructs (Kettler et al., 2010; Miller & Linn, 2000). That does not seem to be the case for the
PGS-OMT. Intercorrelations were nearly perfect and were further supported by the factor
analysis, which linked the Academic and Functional domains as loading strongly onto one factor.
This may suggest that the PGS-OMT is measuring a separate Functional Academics factor that is
more reflective of the needs of this specific student population rather than the curricular content
designated by the Common Core State Standards.
This is consistent with a study that examined six states’ alternate assessments of alternate
academic achievement standards. Very large correlations were found between reading/language
arts and mathematics subscales with the Adaptive Behavior Composite of the Vineland-II in
three states with values ranging from .78 to .90 for elementary school students (Kettler et al.,
2010). The authors similarly suggested that, in order to comply with federal legislation
mandating clear assessment of academic areas, modification of alternate assessments should
focus on making a clear distinction between the skills required for academic achievement and
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adaptive behavior with a stronger emphasis on relating to the core academic domains required by
each state.
Adaptive behavior research was originally derived from studies examining individuals
with mental retardation and primarily highlighted self-care and social competence as indicators
of an individual’s adaptive functioning (Ysseldyke & Olsen, 1999). Extended to include
conceptual skills and community navigation (e.g., buying items and making change), social skills
(e.g., forming and maintaining interpersonal relationships), and practical skills (e.g., caring for
one’s personal hygiene and obtaining employment), adaptive behavior by this definition is
represented in the content domains of the PGS-OMT. It seems that in contrast to six distinct
areas, the PGS-OMT domains are interrelated. Some degree of overlap across content areas is
expected and often acceptable, but when these areas become too strongly related, the construct
validity of the measure is negatively impacted (Miller & Linn, 2000).
Relatedly, alignment to the state standards has been shown to be notably difficult in the
research and is similarly true in this study (Thompson & Thurlow, 2000). Items on the
Academic domain are indeed more reflective of what is considered adaptive behavior, such as
measuring number skills as a function of phone numbers and home addresses rather than
addressing the content delineated in the Common Core Standards (e.g., the relationship between
multiplication and division). By examining the alignment of the Academic domain to the
content standards outlined in the state’s Common Core Standards, the PGS-OMT appears to
poorly adhere to the standardized guidelines. It is important to note that distinct sets of standards
are available for each grade level beginning at kindergarten and extending through twelfth grade
with the following year’s criteria building upon the foundational skills supposedly acquired in
the previous year. The PGS-OMT is maintaining the same set of rating factors for students in
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early education as for those in middle school. Thus, this measure is assuming that students will
be continuing to work on the same skills for the duration of the enrollment in their program,
given they remain at the school through the eighth grade.
Validity Evidence Based on Relations to Other Variables
Addressing the third research question, validity evidence based on relations to other
variables was established through correlational analyses between the factor domains of the PGSOMT and domains of the Vineland-II. Results were consistent with initial hypotheses
demonstrating stronger relationships between related domains than those for unrelated domains.
Individually, these results suggest that the compared domains measure similar constructs. For
example, the Interpersonal factor domain of the PGS-OMT and Socialization domain of the
Vineland-II demonstrated the strongest relationship with a correlation within the very large range
(r = .83). However, similar very large associations (r = .71) were also found between the
Interpersonal factor domain of the PGS-OMT and Communication domain of the Vineland-II,
which questions what underlying construct the Interpersonal factor domain is measuring.
Further, large and very large correlations between the Functional Academics factor domain of
the PGS-OMT and the Communication, Daily Living Skills, and Socialization domains of the
Vineland-II suggest that this component shares significant variance with areas of adaptive
behavior.
Consistent with the evidence of internal structure validity demonstrated by the EFA and
strong relations between PGS-OMT domains, the pattern of correlations in the multitrait,
multimethod matrix (Campbell & Fiske, 1959) was additionally supportive of the three-factor
model and was congruent with what was expected in the groupings. Promising patterns were
demonstrated in the first grouping that compared similar constructs across different measures
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(e.g., Interpersonal and Socialization). These correlations were the largest amongst the various
comparisons, with the second grouping demonstrating slightly smaller correlations, and the
smallest relations in the third grouping of divergent constructs across different measures.
The very large correlation demonstrated by the pairing of the Functional Academics and
Interpersonal PGS-OMT factor domains (r = .75) within the second grouping was more
consistent with the strength of pairings in the first group. The strength of this relationship could
signify that the constructs are not being measured appropriately. It is likely that an individual’s
performance on the Functional Academics factor domain is impacted by the communication
component of the Interpersonal factor domain. Functional Academics items require some degree
of adequate communication to convey responses. The reliance on skills from an unrelated
domain to demonstrate competency in another area of functioning can confound assessment
results. For example, a mathematics assessment designed to measure a student’s understanding
of basic operations should not use lengthy word problems. Doing so transforms the assessment
from one of mathematic computation to include reading comprehension. Some of an
individual’s ability to perform well is dependent on his or her ability to read and comprehend
written material, rather than the ability to solely conduct mathematical calculations. The
intertwined nature of requisite skills across areas results in an impure assessment of the targeted
construct.
Demographic Bias
The fourth research question involved the presence of bias toward individual
demographic variables, specifically including ethnicity. Participants were dichotomized into
groups: advantaged (i.e., White/Non-Hispanic and Asian) and disadvantaged (i.e., Black/NonHispanic, Hispanic, and American Indian/Alaskan Native/Pacific Islander) and mean scores
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across each factor domain were compared. Statistically significant differences between groups
indicate difference mean ratings in that specific PGS-OMT domain. Independent t-test results
revealed no significant differences in scores between advantaged and disadvantaged ethnic
groups for a majority of PGS-OMT factor domains. Adaptive Behavior was the only exception, t
(115) = -2.11, p = .04, and results indicate that ratings were higher in the disadvantaged group
(M = 66.18). Individuals in the disadvantaged group were rated as having stronger gross motor
skills (e.g., avoiding obstacles, navigating uneven surfaces) than those in the advantaged group
(M = 44.58).
Although initial hypotheses predicted no significant differences between groups across all
areas, the finding for this factor domain elicits less concern than a significant finding for the
other two factor domains. Gross motor skills are less sensitive to cultural differences than other
areas such as social skills and academic skills. As demonstrated by the correlations between
Vineland-II domains during its evaluation process, the Motor Skills domain had the smallest
correlations with the other domains (Sparrow, Cicchetti, & Balla, 2006). This result is also less
concerning than a significant difference in Interpersonal scores, for example, because of the
unique nature of student disabilities in this setting. Differences are more characteristic of
specific impairments rather than cultural influences. However, it is important to note that the
disadvantaged group was ethnically heterogeneous, which may limit the generalizability of
results to any particular group. Further investigation is required to make substantiated
conclusions.
Utility of the PGS-OMT
The fifth research question addressed teacher perceptions of the PGS-OMT and its
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strengths and weaknesses. Evaluation Survey results indicate that teachers completing the PGSOMT found the measure to be useful and time efficient for evaluating students with severe,
multiple disabilities. Strongest support was found in the percentage of teachers (86%) endorsing
that they agree with statements that the PGS-OMT is easy to use and the time to complete the
measure is reasonable. Negative evaluations of the overall data collection process were
attributed to the requirement of completing the Vineland-II in addition to the PGS-OMT, with
43% of teachers disagreeing with the statement that the time spent completing the Vineland-II
for each of their students was reasonable. This finding does not detract from the encouraging
utility support for the PGS-OMT because the Vineland-II was only required to obtain concurrent
validity evidence for this study and is not typically utilized by P.G. Chambers School faculty.
Analysis of teacher endorsements of characteristics of the PGS-OMT liked best
demonstrated a notable discrepancy between the number of teachers touting the tool’s ability to
assess students’ functional skills (71%) versus their academic progress (14%), which further
speaks to the underlying functional concentration of the items. The dearth of responses to openended questions on the survey prevented qualitative analysis of suggestions to improve this
rating scale. Overall, these findings from the Evaluation Survey indicate that teachers perceived
the PGS-OMT to be a useful and timely measure to best evaluate their students’ levels of
functional behavior.
Summary of Findings
Aggregating the findings in the current study, evidence is provided that PGS-OMT scores
are a reliable assessment of SWDs. The PGS-OMT has good reliability, as evidenced by
excellent Cronbach’s alpha coefficients for the overall measure, three factor domains, and six
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individual domains. This was an especially encouraging result considering the relatively small
number of items comprising each domain.
While the PGS-OMT had large and very large correlations with the Vineland-II,
providing some concurrent validity evidence, the constructs being assessed are ambiguous and
convergent. The PGS-OMT is not a pure measure of academic content, based on the
questionable underlying factor structure and intercorrelations between multiple PGS-OMT
domains. The Social and Communication domains shared a relationship in the very large range
(.87), and the correlation between Academic and Functional domains was nearly perfect (.91).
Factor analyses demonstrated that these domains are better viewed as three broader factor
domains, which is additionally supported by intercorrelations.
Adaptive functioning and academic achievement have been highly correlated in previous
research, and it was suggested that clinicians take necessary precautions to ensure that they
remained distinct constructs (Ysseldyke & Olsen, 1999; Miller & Linn, 2000; Browder et al.,
2005; Kettler et al., 2010). The nearly perfect association between the Academic and Functional
domains of the PGS-OMT suggests that they are measuring a unitary construct, coined
Functional Academics in the present study. The skills embedded within this Functional
Academics factor are not wholly reflective of the skills outlined in the state’s curricular standards
and require revision to be an adequate academic assessment. Conversely, should the
transdisciplinary team wish to maintain this area on the PGS-OMT, additional items must be
added that better align to the standards and encompass the skills and content detailed for each
grade level being assessed.
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Practical Implications
Results support the internal consistency of the PGS-OMT, suggesting that the items
function consistently within the measure. Results also indicate that the original six content areas
within the PGS-OMT (i.e., Social, Communication, Academic, Functional, Physical Navigation,
and Personal Care) are better explained by three areas of functioning that encompass definitions
of adaptive behavior and functional abilities. Revisions should be tailored to maintaining the
three factor domains derived from the EFA, while refining the targeted constructs. Organizing
the measure that remains parsimonious with this structure will result in a better representation of
the relationships between items.
Indicated by correlations of PGS-OMT domains and factor domains with Vineland-II
domains, related areas across the measures shared some portion of the variance in student scores;
however, similarly large relationships were also demonstrated between unrelated constructs (i.e.,
PGS-OMT Interpersonal and Vineland-II Daily Living skills). Further supported by very large
intercorrelations between PGS-OMT factor domains (i.e., Interpersonal and Functional
Academics), the targeted constructs across areas were unclear and require refinement. Revision
of factor domain items should integrate MTMM findings to ensure that the content measured by
one domain does not require competency of skills from another. These results limit the support
that can be given to the validity of inferences to be drawn from PGS-OMT scores.
Further, the inclusion of a combined score or overall aggregation of scores to indicate a
predetermined level of proficiency is a requisite for measures to be utilized as an alternate
assessment (Elliott & Roach, 2007). Supported by the excellent alpha coefficient at the total
scale level, future revisions of the PGS-OMT could focus on combining information from the
various domains to assess a broader concept of adaptive functioning. Like the Vineland-II,
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which synthesizes data from three or four separate domains dependent on age to yield a
comprehensive measure of an individual’s level of adaptive behavior, scores from the PGS-OMT
could be totaled, transformed to standard scores, and analyzed as a measure of an individual’s
functional capabilities.
The present version of the PGS-OMT possesses characteristics that should be maintained
and utilized in future revisions. The multi-rater, team based approach to evaluating students
ensures that at least one member has had direct interaction or observation of the student being
rated. Teacher involvement on both the transdisciplinary team and in the data collection process
encourages commitment and support for the measure, which is considered an important aspect of
the alternate assessment process (Roach, Elliott, & Webb, 2005). However, much work is
needed to improve the technical quality and alignment of the PGS-OMT.
Limitations
The generalizability of the results of this study is limited by multiple factors. The
convenience sample of participants hinders the applicability of the findings to the general
population and contributed to the disparity between the advantaged and disadvantaged groups.
The heterogeneity of ethnicity of the disadvantaged group’s participants makes it difficult to
draw conclusions about demographic bias despite significant differences found between the
means of the two groups in one area of functioning (i.e., Adaptive Behavior). The number of
participants in the present study is also of particular concern with regard to the performed data
analysis, specifically the factor analyses. CFA is typically utilized in studies with larger sample
sizes (e.g., 200-400 subjects per approximately 15 variables) (Meyers, Gamst, & Guarino, 2006).
Heuristics have been provided such as having a minimum of 100 subjects but preferring more
than 200 subjects. Meyers, Gamst, & Guarino (2006) suggest that, for analyses with greater than
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10 variables, anything less than 200 subjects could result in unstable parameter estimates.
Because of the large number of variables (i.e., test items) being examined, the small sample size
of 117 participants limited the strength of the analysis and, had there been a larger pool of
subjects, the precision of the indices may have been improved.
An additional limitation was the sole comparison of the PGS-OMT to a measure of
adaptive behavior. The transdisciplinary team sought to design a measure that not only
incorporated assessment of functional skills but also a more reflective component of the
academic capabilities of their unique population at the P.G. Chambers School. Realistically, the
current analyses are only capturing one component of that goal, as they were restricted to
examining the relationship of PGS-OMT domains with those of the Vineland-II. The inclusion
of a measure of academic achievement may have improved the study and yielded further
information regarding the validity of conclusions to be drawn from PGS-OMT scores.
Future Research
More research is needed to examine the psychometric properties and utility of alternate
assessments, and more specifically, the PGS-OMT. Replication studies with larger sample sizes
should be considered as the PGS-OMT is revised and improved. Past evaluations of alternate
assessments have found significant threats to the validity of scores, most focusing on the
misalignment of test content with the core standards (Browder et al., 2005; Roach, Elliott, &
Webb, 2005). This is a flaw with regard to the content validity of these measures and should be
addressed in future research of the PGS-OMT. The PGS-OMT may be lacking in the breadth
and depth of skills delineated in the state standards and future investigation of the PGS-OMT’s
alignment to the standards by a panel of experts may provide explicit information about its
adherence to those guidelines. Relatedly, an additional adjustment mentioned previously was to
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improve upon the static nature of items for consecutive grades by increasing the complexity or
difficulty in test items for older students. For example, assuming that an individual student
masters the use of a calculator in the second grade (Item A17), scores from subsequent
administrations of the PGS-OMT would not indicate acquisition of higher ordered proficiencies
expected when administering the measure in sixth grade, such as understanding statistical
variability (NGA & CCSSO, 2010).
In addition to content misalignment, deficient scoring is another prominent area of
concern for alternate assessments (Elliott & Roach, 2007). An acceptable scoring rubric should
incorporate three key criteria measuring the correctness of response, how students are able to
apply their knowledge to other settings, and the level of support needed to successfully
demonstrate the response or skill (Elliott & Roach, 2007). In its current form, the PGS-OMT
encompasses two of those three characteristics with more emphasis needed on the
generalizability of skills. Additional information is required to determine the impact of this
deficit. Future research could be longitudinal in nature and involve a predictive validity
component to assess how well the measure predicts future performance. A criterion-related
validation study could compare measures of current adaptive functioning with future measures
that are indicative of desired student outcomes (e.g., getting a job).
Future research should also focus on gathering additional evidence for the construct
validity of PGS-OMT scores and include a comparison to a validated, standardized measure of
academics, such as the New Jersey Alternate Proficiency Assessment (APA) that is designed to
evaluate SWDs in the requisite content areas of language arts, mathematics, and science (New
Jersey Department of Education, 2001). Integration of the APA with the simultaneous
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administration of the Vineland-II allows for a pertinent triangulation analysis and could improve
the overall strength of later replications.
Lastly, more information on the utility of the PGS-OMT should also be gathered and
could be obtained by revising open-ended questions on the Evaluation Survey. Teachers were
more likely to complete items with finite responses and so restructuring the last test item on the
survey could increase the likelihood of teacher responding. A checklist or Likert-scale ratings
similar to the initial five items may improve the ease of use. Qualitative analysis was not
possible in the present study due to the lack of responses from all participating teachers
regarding improvements and revisions. Detailed information about the perceived strengths and
weaknesses of the PGS-OMT would be helpful in the revision process to maintain those
strengths and specifically target any weaknesses or barriers to completion.
Conclusions
Federal regulations mandate the use of appropriate and psychometrically sound
assessments that adequately reflect the requisite content areas in order to best inform
educationally related decisions made at the school, district, and state levels (NCLB, 2001; IDEA,
2004). This is especially true for SWDs who were historically disregarded in accountability
systems and did not often receive meaningful instruction in the abovementioned core content
areas or functional areas deemed necessary to build their activities of daily living (Erickson,
Thurlow, & Thor, 1995; Thurlow, 2004). Few alternate assessments exist that successfully
integrate these two areas, and this integration has been shown to be an arduous, equivocal task in
practice (Thompson & Thurlow, 2000). The PGS-OMT is one such tool that attempts to
measure achievement and adaptive behavior for students with severe, multiple disabilities for
whom standardized testing, with or without accommodations, is otherwise inappropriate.
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Evidence from the current study indicates that the PGS-OMT yields reliable scores and is
positively viewed by teachers in terms of its utility, specifically including the “reasonable”
amount of time it takes to complete the measure in its entirety. While promising relationships
were revealed between the PGS-OMT and an established rating scale of adaptive behavior, the
overlapping nature of domain content and ambiguous structure of the six PGS-OMT domains
obscure concrete or definitive conclusions about the validity of inferences drawn from PGSOMT scores. Although the PGS-OMT is still new and the revision process is ongoing, the
current study provides promising evidence that the PGS-OMT can eventually be used as a form
of alternate assessment, and more proximally as a way to measure academic and adaptive growth
of students enrolled at the P.G. Chambers School.
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Appendix A
Student Demographic Questionnaire
Thank you for your participation in the Outcomes Measurement Study. Please complete the
following survey for each student to the best of your ability based on your experience with the
student.
1. D.O.B.: _________

Age: _____ years _____ months

2. Diagnosis: ______________________________________________
3. Date of enrollment: ________________________
4. Gender:

Male ___

Female ___

5. Grade: _______
Grade Level: Early Childhood ____

Elementary _____

Middle School _____

6. Ethnicity:
White/Non-Hispanic ___

Black/Non-Hispanic ___

American Indian/Alaskan Native ___

Asian ___

Hispanic ___
Pacific Islander ___

7. Has this student had extended absences? Length? ______________________
8. Vision (check one):
Within Normal Limits ___

Wears glasses ____

Impaired-Unaided ___

Cortical Visual Impairment ___

Eligible for services through Commission for the Blind ___
9. Hearing (check one):
Within Normal Limits_____ Impaired-aided ______ Impaired-Unaided_____
10. Communication:
Verbal ____

Non-verbal _____ Augmentative Device ______

Student’s Primary Mode of Communication __________________________
11. Mobility: Ambulatory _____ Non-Ambulatory _____
Primary Mode of Mobility _____________________________________
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Appendix B
Evaluation Survey

Thank you for participating in the Outcomes Measurement Data Collection and Study on October 14, 2013. We invite you
to complete this brief questionnaire to help us understand how the Vineland and Outcomes Measurement Tool worked in
your classroom. Your responses, constructive comments, and evaluation efforts are appreciated and will help us make
improvements to our process in the future.
Please select the response that best characterizes the strength of your agreement or disagreement with each item.
There are no right or wrong answers. Please do not skip any items.

*1. I consider the time spent on completing the Vineland for each of my students

reasonable.

j Strongly Disagree
k
l
m
n
j Disagree
k
l
m
n
j Agree
k
l
m
n
j Strongly Agree
k
l
m
n
Please estimate the average amount of time in minutes needed to complete the Vineland for one of your students.

*2. I consider the time spent completing the P.G. Chambers School Outcomes

Measurement Tool for each of my students reasonable.
j Strongly Disagree
k
l
m
n
j Disagree
k
l
m
n
j Agree
k
l
m
n
j Strongly Agree
k
l
m
n

Please estimate the average amount of time in minutes needed to complete the P.G. Chambers School Outcomes Measurement Tools for one
of your students.

*3. I consider the overall time spent for data collection reasonable.
j Strongly Disagree
k
l
m
n
j Disagree
k
l
m
n
j Agree
k
l
m
n
j Strongly Agree
k
l
m
n

*4. Overall, the P.G. Chambers School Outcomes Measurement Tool is easy to use.
j Strongly Disagree
k
l
m
n
j Disagree
k
l
m
n
j Agree
k
l
m
n
j Strongly Agree
k
l
m
n
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*5. Please indicate the feature(s) you like best about the P.G. Chambers School

Outcomes Measurement Tool.
c User friendliness
d
e
f
g
c Clarity of instructions
d
e
f
g
c Skilllevel definitions
d
e
f
g
c Rating scale
d
e
f
g
c Comprehensiveness of tool
d
e
f
g
c Adaptibility for students with disabilities
d
e
f
g
c Transdisciplinary team administration
d
e
f
g
c Alignment of tool with core standards
d
e
f
g

c Ability of tool to assess students' functional abilities
d
e
f
g
c Ability of tool to assess students' academic progress
d
e
f
g
Other (please specify)

*6. Please indicate the feature(s) you like least about the P.G. Chambers School

Outcomes Measurement Tool.
c User friendliness
d
e
f
g
c Clarity of instructions
d
e
f
g
c Skilllevel definitions
d
e
f
g
c Rating scale
d
e
f
g
c Comprehensiveness of tool
d
e
f
g
c Adaptibility for students with disabilities
d
e
f
g
c Transdisciplinary team administration
d
e
f
g
c Alignment of tool with core standards
d
e
f
g

c Ability of tool to assess students' functional abilities
d
e
f
g
c Ability of tool to assess students' academic progress
d
e
f
g

*7. Please add any comments, suggestions, or opinions with regard to the P.G.

Chambers School Outcomes Measurement Tool that you think should be considered
when revising it.
5
6
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Appendix C
Item-to-Total Correlations for PGS-OMT Domains
Social Domain
Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

S01

26.95

276.20

.76

.68

.94

S02

28.93

265.51

.83

.79

.93

S03

29.15

274.91

.83

.80

.93

S04

28.35

284.02

.71

.62

.94

S05

28.74

274.37

.79

.68

.94

S06

29.03

275.26

.78

.65

.94

S07

28.29

272.57

.85

.76

.93

S08

28.59

273.18

.79

.67

.94

S09

29.43

287.37

.68

.55

.94

S10

27.45

292.70

.61

.39

.94

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

Communication Domain
Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

C01

20.68

214.67

.83

.78

.94

C02

20.92

220.23

.86

.75

.94

C03

19.28

230.91

.70

.67

.95

C04

22.59

230.16

.82

.75

.94

C05

21.18

222.72

.74

.68

.95

C06

23.01

237.89

.81

.77

.94

C07

22.16

211.86

.84

.81

.94

C08

22.46

231.30

.81

.74

.94

C09

21.97

229.68

.81

.72

.94
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Physical Navigation Domain

Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

PN01

26.73

558.41

.81

.75

.97

PN02

27.62

543.05

.94

.91

.97

PN03

28.42

558.95

.90

.89

.97

PN04

28.09

551.60

.92

.91

.97

PN05

27.33

549.22

.86

.87

.97

PN06

28.33

555.93

.86

.82

.97

PN07

28.60

558.67

.82

.76

.97

PN08

27.15

545.88

.88

.90

.97

PN09

27.94

563.75

.88

.82

.97

PN10

28.33

559.59

.86

.84

.97

Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

PC01

19.07

332.32

.89

.90

.94

PC02

19.21

335.44

.86

.87

.94

PC03

19.90

356.23

.73

.62

.95

PC04

17.61

324.48

.76

.74

.95

PC05

17.01

326.58

.69

.68

.95

PC06

18.93

338.00

.82

.70

.94

PC07

18.95

327.86

.76

.67

.95

PC08

19.96

342.40

.79

.76

.94

PC09

19.05

335.20

.87

.80

.94

PC10

19.48

336.89

.83

.77

.94

Personal Care Domain
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Academic Domain

Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

A01

23.22

915.92

.78

.78

.98

A02

24.80

912.92

.93

.91

.98

A03

23.98

911.16

.85

.85

.98

A04

25.14

924.15

.92

.89

.98

A05

24.55

902.97

.91

.95

.98

A06

25.15

938.56

.89

.90

.98

A07

24.80

908.97

.93

.96

.98

A08

24.45

926.96

.87

.87

.98

A09

24.79

930.95

.90

.84

.98

A10

24.36

939.46

.81

.74

.98

A11

25.21

941.22

.90

.93

.98

A12

25.50

960.55

.81

.92

.98

A13

26.14

1004.21

.60

.72

.98

A14

25.21

953.92

.84

.82

.98

A15

25.28

948.03

.84

.84

.98

A16

25.42

952.04

.80

.85

.98

A17

25.26

923.14

.90

.90

.98
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Functional Domain
Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

F01

7.71

124.05

.84

.79

.94

F02

7.86

129.60

.85

.74

.94

F03

8.30

132.42

.92

.91

.94

F04

6.31

129.27

.68

.560

.96

F05

8.56

139.15

.91

.92

.94

F06

8.00

131.90

.81

.73

.95

F07

8.36

132.43

.88

.83

.94

F08

8.60

141.86

.87

.87

.94
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Total Scale

Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

S01

138.74

11220.81

.59

.87

.99

S02

140.73

11073.58

.82

.92

.98

S03

140.95

11130.02

.82

.93

.98

S04

140.15

11249.52

.57

.81

.99

S05

140.54

11136.25

.77

.89

.98

S06

140.83

11183.18

.67

.88

.99

S07

140.09

11157.04

.75

.90

.98

S08

140.39

11181.89

.66

.88

.99

S09

141.22

11211.88

.67

.82

.99

S10

139.25

11275.48

.53

.73

.99

C01

139.86

11111.61

.74

.90

.98

C02

140.09

11123.67

.81

.92

.98

C03

138.45

11208.18

.64

.84

.99

C04

141.76

11141.74

.88

.97

.98

C05

140.35

11183.95

.62

.86

.99

C06

142.18

11229.48

.79

.95

.98

C07

141.33

11060.40

.81

.94

.98

C08

141.63

11200.80

.75

.96

.98

C09

141.15

11179.51

.78

.90

.98

PN01

139.23

11152.33

.56

.88

.99

PN02

140.12

11091.31

.66

.96

.99

PN03

140.92

11143.50

.63

.96

.99

PN04

140.60

11084.26

.71

.97

.99

PN05

139.84

11218.12

.44

.93

.99

PN06

140.84

11140.50

.60

.94

.99
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Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

PN07

141.10

11083.39

.68

.89

.99

PN08

139.65

11191.87

.48

.94

.99

PN09

140.44

11148.03

.64

.94

.99

PN10

140.84

11072.60

.73

.91

.98

PC01

141.50

11147.74

.75

.96

.98

PC02

141.64

11177.70

.69

.95

.99

PC03

142.33

11197.98

.78

.87

.98

PC04

140.04

11073.11

.71

.91

.99

PC05

139.44

11088.82

.65

.87

.99

PC06

141.37

11131.80

.79

.89

.98

PC07

141.39

11029.89

.83

.92

.98

PC08

142.39

11160.88

.75

.90

.98

PC09

141.49

11155.06

.75

.90

.98

PC10

141.92

11177.10

.69

.90

.99

A01

140.22

11077.62

.74

.90

.98

A02

141.80

11102.02

.80

.96

.98

A03

140.98

11085.29

.76

.94

.98

A04

142.14

11117.67

.84

.96

.98

A05

141.55

11072.80

.79

.98

.98

A06

142.15

11180.13

.77

.95

.98

A07

141.80

11084.66

.81

.98

.98

A08

141.45

11126.65

.79

.95

.98

A09

141.79

11168.69

.75

.93

.98

A10

141.36

11147.73

.78

.90

.98

A11

142.21

11202.82

.74

.97

.98

A12

142.50

11261.11

.66

.97

.99
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Item

Scale Mean if
Item Deleted

Scale
Variance if
Item Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach’s
Alpha if Item
Deleted

A13

143.14

11373.17

.53

.88

.99

A14

142.21

11236.98

.70

.93

.99

A15

142.28

11190.50

.78

.95

.98

A16

142.42

11201.33

.74

.97

.98

A17

142.26

11124.18

.80

.96

.98

F01

142.07

11142.91

.76

.94

.98

F02

142.22

11179.17

.79

.95

.98

F03

142.66

11235.35

.76

.97

.98

F04

140.67

11129.69

.75

.90

.98

F05

142.92

11287.12

.75

.97

.99

F06

142.36

11189.68

.78

.96

.98

F07

142.68

11231.17

.74

.95

.98

F08

142.96

11313.70

.69

.96

.99

