An Abstract of the Dissertation of
Tsai-hsing Hsia for the degree of Doctor of FPhilosophy
in the Division of Special Bducation and Rehabilitation
to be taken March 19393
Titles EVALUATING THE PSYCHOMETRIC PROPERTIES OF THE
ASSESSMENT, EVALUATICN, AND PROGRAMMING SYSTEM FOR

3 TQ & YEARS: AEPS TEST 3 TO 6 YEARS {AEPS TEST)

Approved: Al e D A
. Diane Bricker

pesigned as a programmatic assessment and monjitoring
twol, the Assessment, Evaluation, and Programming System for
3 to § vears: AEPS Test 3 to 6 Years (AEPS Test) provides
detailed -information on the behavioral repertoire of
preschool children with special needs. This study explored
selected psychometric properties of this criterion-
referenced measure.

A total of 82 children with and without developmental
delays participated in the study. Data collection
procedures involved videotaping children while they were
participating in a variety of assessment activities.
Children’s performance was then assessed by coders using the

AEPS Test. Children’s scores on the AEPS Test were used Lo




examine (a) the agreement between total and domain scores
when children’s performance was coded by two independent
cbservers, (b) the relationship between total AEPS Test
scores and scores on all domains, (¢) the extent to which
the AEPS Test scores were influenced by children's age, and
{d) the extent to which the AEPS Test scores were influenced
by children’s degree of impairment.

Interrater reliability was obtained by correlating test
scores obtained by independent coders. Percentage agreement
was also caleunlated as an index of scoxe consistency.
Internal consistency was examined by correlating six domain
scores and total test scores. Analysis of variance was used
to investigate the construct validity of the AEPS Test.

¥indings indicate that the AEPS Test has satisfactory
interrater consistency at both domain and total test levels.
Analysis of internal consistency shows a strong relationship
between individual domain and total test. Relationships
varied between the six domains. The test is sensitive to
performance differences between five year olds and three
year olds, five year olds and four year olds. However, no
significant score difference was found between three year
olds and four year olds. The analysis of the relationship
between the AEPS Test and children’s degree of impairment
shows that the test is sensitive to performance differences
between normally developing children and children with

developmental delays in the sample. With the exception of




vi

the Sccial-Communication domain, the test dces not
discriminate performance differences between children who
were less impaired and children who have more serious

delays.
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10) and 2 items inconsistently (1 times 2), his or her raw
score in this particular domain is 22, and the percentage
score is 78.6%.

Five qualifying notes are used to indicate the
situation under which the assessment information is
obtained. The qualifying nrotes include assistance provided,
behavior interfered, reported data, modification or
adaptation of assessment directions or item ceriteria, and

direct test.
Research on the AEPS Test

The AEPS Test encompasses six major skill areas of
young children and was designed to be used for programming
and evaluation purposes. Extensive research has been
conductgq,on the psychometrics and utility of the AEPS test

to examine its reliability, validity, and functionality.

Research on the ARPS Test for Birth to 3

The technical aspect of the AEPS Test for Birth to 3
first was examined during 1983 with 10 normally functioning
children and 22 children with disabilities. Pindings
generated by this preliminary study showed that the AEPS
Test {(then the EPS-I), in general, was a reliable and valid

assessment instrument. Also, the research showed that the

tool was able to provide useful information for use in




planning intervention programs (Bailey & Bricker, 1986).

This first formal investigation of the psychometric
prqpert;gs of the AEPS Test provided encouraging results and’
led to a revision and modification of the test.

Extensive data were collected from 1984 t§'1987 to
examine the reliability, validity, internal consistency, and
utility of the revised AEPS fTest, and the results were
published by Bricker, Bailey, and Slentz in 1990. One
hundred and twenty-two children, including both normally
developing children and children with various degrees of
impairment in four states, were assessed by two independent
observers using the instrument.

Interobserver reliability, represented by Pearson
product moment correlations, ranged from .705 for the Social
domain to .858 for the Gross Motor domain. The total test
had a reliability of .966. All correlations were
significant at the .001 level.

Test-retest reliability of the AEPS Test was evaluated
by assessing 58 children on two different occasions with an
interval of two weeks. Temporal consistency of the test
ranged from .771 for the Social domain to .95@ for the Gross
¥otor domain. The total test had a reliability of ,953.

Concurrent validity was obtained by comp;ring
children’s scores on the AEPS Test with the same children’s

scores on two standardized, norm-referenced measures. The
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correlations between children’s (N = 34) AEPS Test total
scores and the Bayley Mental Age and Motor Age were .931 and
.8B1, respectively. The correlations between children‘s

(N = 121) AEPS total test scores and the CGesell Maturity Age
gcores were .5098. The correlations between the ARDS Test
and the two standardized developmental measures were both
gignificant.

In terms of the internal structure of the AEPS Test,
data collected on 77 children with no disabilities showed
that the test items were arranged according to level of
difficulty. In addition, the analysis of the scores
obtained from 155 children showed that significant relations
existed between strands and domains, indicating consistency
within the six domains,

Interventionists from 23 sites re5p6ndéd to
questionnaires designed to investigate the utility of the
AEPS Test. In general, the users found that tﬁa test items
contained clear criteria and were appropriate for designing
intervention programs for young children. Also, most of the
respondents reported that the AEPS Test eould be
administered in a reasconable amount of time, and the items
could be used as important goals for the children they
served.

‘Thé usefulness of the ARPS Test was investigated by

Notari and Bricker (1990). Specifically, the study compared




50

the gquality of the long-range goals and short-term
objectives written by interventionists who used the AEPS
Test and the guality of the goals and chjectives developed
by interventionists using other assessment measures.
Forty-eight interventionists serving infants and young
children with'special needs in Iowa, Vermont, Oregon, North
Dakecta, and British Columbia participated in the study. The
study showed that the interventionists whe used the AEPS
Test as an assessment tool were able to generate goals and
objectives that were more functional, generic, measurable,
and easily integrated within daily activities.

Extensive research on the AEPE Test for Birth to 3
shows that the test is a reliable and valid assessment
instrument that can assist interventionists in developing
quality goals and objectives for young children with special

needs.

Research on the AEPS Test 3 to 6 Years

The AEPS Test for 3 to 6 Years was developed from 1984
to 1385, and it shares the same organizational structure as
the AEZPS Test for Birth to 3. The psychometric adeguacy of
the AEPS Test 3 t¢o 6 Years (then the EPS-II) was
investigated by Slentz in 1586. Based on the data from 53
children, the test was found to have high degree of

intercbserver consistency at the total test level (r = .94).




50

th

The

al

51

Interobserver reliability for the domains ranged from .60
for the Social domain to .94 for the Fine Motor domain.
Intercbserver consistency of the total test was high for a
subgroup of children with disabilities (N = 18) at both the
total test level (r = .96) and the demain level (r =
-70~.96).

-Test-retest reliability of the AEPS Test was examined
by correlating two test results administered to 18 children
within two weeks.. High temporal stability was shown for the
total test (x = .91) and three of the domains: Sociai-
Communication (r = .77), Fine Motor (r = .B6), and Cognitive
(£ = .91). Test-retest relizbility was moderate for the
Social domain {(r = .50) and low for the Adaptive {then
Self-Care) {(z = .13) and Gross Motor (r = .07) domains.

Slentz (1986) further examined the internal structure
of the AEPS Test (N = 53) and found a high degree of
variability in the relationships between individual domains
with low correlations bhetween Social-Communication and
Adaptive domains, and high correlations between Cognitive
and Fine Motor domains. In addition, the results showed
that all domains correlated strongly with the total test
score with the exception of the Adaptive domain.

Construct validity {MN = 33) was also included in
Slentz’ study. She found that the AEPS Test was sensitive

to performance differences between three and four~year-olds,
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non-~delayed and at-risk children, and at-risk and children
with mild impairments. However, the test was not sensitive
to the performance differences between four and five-year-
olds, and children with mild and moderate impairment.,
Slentz contributed the failure of the test to detect score
difference between four and five-year-olds to the inclusion
of young five-year-olds in the sample. No difference
between the scoras obtained by children with ﬁild and
moderate impairments may have been due to inconsistent
assignment.of children to various degrees of impairment -
cateqories.

Concurrent validity was the last psychemetric category
included in Slentz’ study. Eighteen children‘s scores on
the McCarthy Scales of Children’s Abilities and the Uniform
Performance Assessment System {UPAS) were correlated with
- their scores on the AEPS Test. Results showed a high
correlation between the ¥cCarthy General Cognitive Index ﬁnd
the AEPS Cégnitiv& demain scores (p = .66}. Alse, the
scores on the MeCarthy Verbal scale and the AEPS Sccialw
Communication domain scores were highly correlated at .72.
A weak correlation existed between the MeCarthy Motor scale
and the AEPS Fine Motor domain {r = .35%), and no
relationship between the McCarthy Motor scale and the AEPS
Gross Motor domain{r = .06). The low consistency found in

the motor scores was probably because the skills assessed by
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the two measures were of different nature; one belonged to a
more functional and pre-academic type of abilities, the
other more related to diagnosing impairments in motor
skills.

Strong congruent relationships were observed between

the UPAS Communication and the AEPS Social-Communication

scores (¢ .87} and the UPAS Preacademic and AEPS Cognitive
scores (xr = .77). While the UPAS Social/Self-Help scores
correlated highly with the AEPS Social domain scores at .73,
a low relationship was obtained between the UPAS Social-
Self-Help and the AEPS Adaptive scores {r = .30). The UPAS
Motor domain correlated moderately with the AEPS Fine Motor
domain (r = .52), but extremely low with the AEPS Gross
Motor deomain {(r = .06). The different age groups for the
which the tests were designed may account for the low
correlations observed in the self-care and motor skills of
the two tests. While the AEPS is desighed for children
developmentally from 3 to 6 years, the UPAS was developed to
cover a greater life span of children, from birth to 6 years
of age. '

Slentz' (1986) study led to the revisions of the AEPS
in 1988. In the Cognitive domain, wording in Strand B,
"Demonstrates understanding of concepts " was changed to
increase clarity, and one item was added to Strand E,

"Recalling Events." In Strand A, Social-Communication
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domain, two new items were added and one was eliminated.
One item in the Social domain was remaved.

The revised AEPS Test for 3 to § Years contains 241
test itemsz in six developmental domains: Fine Motor, Gross
Motor, Adaptive, Cognitive, Social-Communication, and
Social. Réseaxch was needed to investigate the technical
guality of this instrument. Reliability studies focused on
the agreement between the test scores obtained by
independent observers. Analysis of the internal structure
of the test examined the relationships between total test
and individual domains. Validity studies focused on the
relationship between test scores and children’'s age and

degree of impairment.

Research Questions

Following questions were posed to evaluate the
psychometric properties of the AEPS Test for 3 to 6 Years:

1. What is the agrzement between two raters
independently using the AEPS Test to assess the same
children?

2. Are the AEPS Test items arranged into domains that
measure behaviors of different construct?

3. What is the relationship betwsen children's age
and performance on the AEPS Test?

4. What is the relationship between children’s degree

of impairment and performance on the AEPS Test?
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CHAPTER III
METHOD

The AEPS Test was designed to be used by direct service
personnel to collect information on the skill level of
children, developmentally from 3 to 6 years, in six
developmental areas. The purpose of this study was to
evaluate the adeguacy of the AEPS Test by examining selected

psychometric parameters of the instrument.

Subijects and Setting

Two strategies were used to recruit subjects for the
study. TFirst, fliers were made and posted in the Eugene and
Springfield community inviting young children aged three to
six years to participate in a short-term afterncon play
session in the Early Intervention preschool classrooms. The
classrooms were located in the Center on Human Development
at the University of Oregon. Parents who were interested in
having their child participate in the play sessicns were
asked to contact the researcher or her assistants.

After children were recruited, a schedule was arranged

8o that two to three children attended a daily session.
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Fach child came two hours a day, two days a week, for twe
weeks. The purpose of the research was explained to the
parents, and parental consent was cbtained on the first day
the child attended the class. Appendix B contains a copy of
Informed Consent Form that parents were asked to read and

sign. All of the subjects recruited using the first

strataqgy were children without disabilities,

The seccond strategy involved visiting a number of
community programs serving preschool children with and
without special needs. The purpose of the study was
explained to the classroom teacher, and informed consent was
‘obtained from the parents through the teacher. The subjects
recruited through this strategy included children without

disabilities, children who were at risk for the development

cf a disability because of environmental reasons, and

children with disabilities. Children without disabilities

were recruited from the University of Oregon Child Care at
the Erb Memorial Union, Westmoreland, Brown House,
Congregational Church Preschool, Children’s Playhouse, and
ﬂéducational Environment, Incorporated. Lane County Relief
Hursery was the setting from which the subiects who were at
risk were obtained. Three early intervention programs in
Eugene, Hillsboro, and Corvallis provided the subjects who
had disabilities.

An identification {IP) number was assigned to each
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child in the study. The first digit of an ID number
represented the setting in which the subject was observed,
and the rest of the digits indicated the order in which the
child was assessed. For exanmple, number 1001 was the first
child who participated in the afternoon sessions held at the
Center on Huﬁan Develepment; number 4003 the thizd c¢hild
assessed at the Congregational Church preschool program.

A total of 82 subjects participated in this study. The
subjects’ mean chronological age was 55.40 months with a
range from 39 to 75 months. Table ! shows the number of

subjects in each age category.

TABLE 1. Number of Subjects in Each Age Category

Age
3 4 5 6 Total
Numher
of .
Children 23 30 24 S 82

All the 82 subjects parﬁicipated in activities that
assessed fine motor, cognitive, social-communication, and
social skills. Scheduling difficulties and lack of
equipment precluded all children from participating in gross

motor and adaptive activities. Specifically, 63 subjects

participated in activities that assessed gross motor skills,
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and 59 children were invelved in activities that targeted

adaptive abilities.
Measures

In aorder to answer questions regarding whether the AEPS
Test was sensitive to children functioning at different

levels, teachers in the settings that served children who

are at risk or have disabilities were asked to vse the
Degree of Impairment Definitions to rate the subject’s level
of impairment. In the Degree of Impairment Definitions,
four levels of impairment, at risk, mild, moderate, and
severe, are defined based on children's functional skills,

adaptive behavior and amount of assistance required. The

Degree of Impairment Definitons was used in the study of
psychometrid properties of the AEPS Test for Birth to 3 and
was found to be reliable (Bricker, Bailey, & Slentz, 13980}.
Appendix C contains a copy of Degree of Impairment
befinitions form. |

A Demographic Information Form was used to record the
subject’'s date of birth, gender, degree of impairment,
agsessment dates, and names of the activities in which the
child participated. Appendix D cdﬁiains a sample

Demographic Information Form. The number of subjects in

zach age category is reported in Table 2, while the subject

distribution by age and degree of impairment is reported in

Table 3.
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TABLE 2. HNumber of Subjects in Each
Impairment Category

Degree of Impairment

Nen-disabled At-rink Mild Moderate Sevare Total

Number
of
Children 51 11 8 9 3 B2
TABLE 3. Subject Distribution by Age
and Degree of Impairment
Degree of Impairment Age
3 4 5 6
Non-disabled 13 18 i6 4
At-risk 4 4 3 0
Mild 3 4 1 ]
¥oderate 2 3 3 1
Severe 1 1 1 0

Neote: N = §2

The AEPS Test Administration Manual and Data Recording
Forms were used when observers collected data for the study.
Copies of the AEPS Test Data Recording Forms can be found in

Appendix E.
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Procedures

This study used videotaping procedures to record
children’s performance on the AEPS Test., No ressarch to
date was available comparing the accuracy of assessment of
children’s abilities using videotape and assessments using
live observatijon procedures. It may be that videotaping
procedures had the advantage of allowing the c¢oder to
determine the existence of a skill more accurately by
replaying the tape, thus incresasing the accuracy of the

assessment ocutcome.
Assessment Activity Plan

A éet of agsessment activity plans was developed ﬁo
facilitate test administration. The assessment activity
plans listed the materials needed for each activity, and
listed all the possible AEPS skills that could be assessed
as children participated in the activity. Following a
prewritten activity script, the person who directed the
assessment activity cculd set up the enviromment in a way to
help ensure children would have opportunities to demonstrate
targeted skills. The activities used in the assessment
process were common in preschool settings and were of
interest to most yocungsters. Also, the activity plans were

designed to permit assessment of skills across domains. For
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example, in the snack activity, in addition to assessing
adaptive skills such as eating a variety of food types and
displaying appropriate dining skills, the children were
asked to take five crackers from the container in order to
observe counting skills, a Cognitive item. Alsco, engaging
children in conversation provided opportunities for them to
demonstrate skills in the Social~Communication domain, such
as using verbs, adjectives, and asking questions.

The assessment activity plans included both routine
activities (e.g., free play, snack) and planned activities
(e.q., post office, washing babies). Appendix F contains a

sample assessment activity plan.
Activity Schedule

The short-term afternoon sessions were attended by two
to three children at a time. While children were attending
the sessions, one interventionist directed the assessment
activity and the other operated the videocamera. Because
each child came two hours a day, two days a week for two
- weeks, eight hours of videotapes were collected for each
subject. |

A variety of activities were scheduled each day to
motivate the children and provide opportunitieé.for subjects
to perform skills in all of the six developmental domains,

Por instance, story time was used to assess children’s
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preacademic skills, and snack time offered opportunities to
assess eating skills. Playdough and water activities
interested most of the preschoolers and provided
oppertunities to test communication and social skills,
Appendix G contains a sample afterncon session schedule and
a2 list of sample activities.

A different activity schedule was followed while
collecting data in the community preschoal programs. Two
research assistants worked with two to three children at a
time; one directed the activity while the other operated the
videocamera. = Each subject in the community program was
videotaped three times in a one- or two-week pericd. Each
day children were videotaped while participating in three
planned and routine activities directed by the research
assistants. Appeﬁdix H contains a community site sample
data collection schedule.

Three information recording forms were completed by the
regearch assistants. The Demographic Information Form was
used to record subject's ID number, date of birth, gender,
degree of impairment, videotaping dates, and the activities
in which the child participated. A degree of impairment
rating was cbtained from the classroom teacher based on the
Degree of Impairment Definitions. For each activity, a
Videotape Information Form was used to identify the children

on the videotape. The Videotape Information Form included
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the site in which the activity took place, videcotape number,
name of the activity, videotaping date, subiects’ ID
numbers, and subiects’ description {¢.9., ID number B001 is
the girl with ponytail wearing a red and white striped T
shirt). Subjects’ names were not recorded on the form to
ensure confidéntiality. Appendix I contains a copy of

Videotape Information Form.
Scoring Procedures

The standard AEPS scoring procedures were modified to
meet the constraints of this study. Since the opportunity
to observe the children‘s performance was limited, whether
the behavior was functional and generalized (i.e., occurred
in a variety of settings with different people and different
materials) could not be addresged. Therefore, children's
responses to items were evaluated only in terms of their
presence or absence; inconsistency {(i.e., 1) was not usad as
a4 scoring option in the study.

Two symbols were used to represent children’s
'perfo:manca on the AEPS Test. First, a plus ("+") was used
when the child was observed to perform the skill
independently. Behaviars only had to occur once to qualify
for a plus. Second, a minus {"-") indicated the child was
not observed to perform the skill or did not meet the

criterion. For example, if the child did not use a tissue
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to wipe his or her nose when a tissue was provided by the
activity facilirator, the item was scored as a minus. Since
the purpose of the study was to svaluate the reliability of
thé AEPS Test rather than determining the skill level of the
subjects, no attempt was made to distinguish whether the
child did not have the capability or opportunity to perform
the skill or just simply refused to do what was askad. &
minus was used for all the skills not observed by the
coders,

All coders received written instructions regarding
general and domainespecific scoring procedures. The
objectives on the AEPS Test are arranged according to level
of difficulty; children may not be observed demonstrating a
lower level behavioer once they master a more difficule
skill. For instance, if a child is ableé to walk up and down
stairs alterneting feet without holding a handrail or wall,
this child may not be seen walking ﬁp and down stairs
without alternating feet and with support. In order to
measure children’s highest ability, if a child was able ﬁo
independently perform a more advanced skill, the lower
level skills that lead to the more advanced skill did.not
need to be observed to be scored as a plus. A1l items
appropriate for this scoring method were listed in the
scoring procedures. Appendix J contains a copy «f scoring

procedures.
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Training of Coders

Seven students in the Barly Intervention/Communication
Disorders Sciences graduate program served as the coders for
the study. The coder’s xespoﬁsibility was to view the
videotapes individually and score the children’s performance
using'the modified AEPS scoring procedures.

only the information on the Videotape Information Form
{e.g., testing site, tape number, activity, testing date,
children‘s ID numbers and description} was available to the
coders. The coders were blind to the subjects' degree of
impairment. and age. Some of the coders served as assessment
activity facilitators during the videotaping process;
however, assignment of coders was done in such a way thaﬁ a
coder never scored a tape on which she had sexrved as the
activity facilitator.

A1} coders received a packet of reading materials
including an AEPS Test test manual, & set of assessment
activity plans, AEPS Test Data Recording Forms, and scozxing
procedures. A 10~hour coder training session was required
to reach a satisfactory level of agreement (i.e., 80%)
before the coders began to score the participating
children’s performance. The training consisted of reviewing
the test manual and items, scoring procedures, and practice

sessions. Videotapes of six children without disabilities,
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ages 3, 4, and 5, participating in the assessment activities
were used as training tapes in the practice sessions. These
six children were not included as subjects for the research.

Initially, coders were trained to focus on one domain
at a time. The children’s behavior tapped by a particulax
domain of the AEPS Test was pointed cut by the researcher,
and the coders and researcher reviewed the scoring criterion
together. For example, the ability to bounce balls is one
of the items in the Gross Motor domain, and the criterion
requires the child to bounce a ball at least eight inches in
diameter at least twice using the palm of one hand. Items
and their criteria in each of the six domains wers reviewed,
and the coders were reminded to check the test manual if
they were not sure whether the child’s response met the iten
criterion.

Coders were required to take language samples in order
to score the items in the Social-Communication domain.
Guidelines for obsearving and reco:ding the behavior in this
domain (p. 247, REPS Test Administration Manual) wers
modified slightly to permit scoring from videotapes. Rather
than recording a child's utterances for 10 to 15 consecutive
minutes, coders wers required to recerd verbatim everything
the child said during all the activities in which the child
participated. Videotapes could be stoppad and replayed to

allow the coders sufficient time to record children’'s
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utterances. Appendix K contains guidelines for écoring the
Social-Communication domain.

Interrater agreement at the domain level was calculated
at the end of each training session. An index of agreement
was obtained by dividing the number of agreements in a
domain by the number of agreements and disagreements {i.e.,
total number of items in a domain}. After an 80% or higher
interrater reliability was achieved in all six domains, the
coders were then trained to score a child’s performance
across domains simultaneously. For example, while taking a
child’s language samples, his or her cognitive skills
regarding spatial and color concepts could be evaluated at
the same time. Discrepancies in scbring wera discussed
until a consensus was reached.

Training was concluded after an B0% or higher agreement
in the six domains was obtained. Coders were assigned
randomly in pairs to assess the same child. However, the
videotapes were viewed and coded independently. Each

child’s performance wasg scored by two coders.
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CHAPTER IV

RESULTS

A total of 82 subjects in 10 sites participated in this
study which examined selected psychometzic properties of the
AEPS Test. A child‘s performance on the AEPS Test can be
represented by domain scores and percentage scores. A total
test score can be obtained by summing all of the six domain
scores. In this study, domain raw scores and total test
scores were used in answering the research gquestions.

This chapter presents the study’s results,
Specifically, the interrater reliability, internal
structure, and construct validity of the instrument were

examined.

interrater Reliability

The first research guestion was: What is the agreement
between two raters independentliy using.the AEPS Test to
assess the same behaviors of the same children? One method
of reducing error variance of a test is to use standardized
procedures fcf administration. Children being tested

interact with the same materials, are given the same
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instructions, and are scored using the same criteria (Bailey
& Brochin, 1889). Using standardized procedures allows the
scores obtained from different children to be compared. The
AEPS is not a standardized test in that it is administrated
by cobserving young children's functional skills in a
familiar setting. Test examiners are free to use the
materials that match children’s interest and age level.
Adaptation of the testing procedures also is permitted in
order not to penalize the child for his or her disabilities.
Test results, then, are not used to compare performance
across children but to determine their level of functioning
and to design appropriate intervention content and
strategies.

Since the AEPS Test does not employ standardized test
administration procedures, one way to increase the
interrater reliability of the test is to operationalize the
behavior being assessed and specify the criterion for
correct performances: A test is of ;ittle value if the
items are wordad ambiguously, making it difficulit to
determine whether the child’s performance satisfies the
criterion. In the process of developing the AEPS Test, an
effort was made to ensure that the wording of the test items
was oblective and limited personal judgement was needed to
interpret children’s performance. Each of the test items

and their criterisa was written in an observable and
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measurable manner so that children’s skill could be scored
reliably.

ror this study, interrater reliability was examined by
correlating children’s domain and total test scores ochtained
by two independent sCOIers. pata for all 82 subiects, 62
children without disabiiities and 20 children with
digabilities, were ineluded in the interrater reliability
analysis. However, not all of the children had
opportunities to participate in activities that tappad
skills in the Gross Métor and Adaptive domains. Sixty-three
children (50 with no disabjlities and 13 with disabilities}
were included in the Gross Motor domain analysis, and 5%
children (41 with no disabilities and 18 with digabilities)
wers included in the Adaptive domain analysis.

Subjects’ performance was video racorded, and the
videotapes were viewed and scored by two coders
independently using the AEPS Test criteria. Children’s
performancé was scored by coders as eitﬁer pius ("+") or
minus {"-") based on the criteria stated in the AEPS Test
manual and the modified research scoring procsdures.
Interrater reliability was caileulated for domains and for
the total test by calculating the percent of agreement
between independenﬁ coders. The number of agreements
between two coders was divided by the total numper of test

items to obtain percentage agreement. In addition,
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interrater reliability alsc was evaluated by correlating the
total test scores and individual domain scores obtained by
two coders,

Table 4 presents the average percent agreement for
domains and for total test for total group, subjects with
disabilities, and subjects without disabilities.

TABLE 4. Average Percentage Agreement for the
AEPS Test Domain and Total Test Scores

Cbtained by Independent Coders: 95%
Confldence Intervals in Brackets

Group

Domain Total Non-disabled Disabled
Fine Motor 82 (N = 82) .31 (N = §2) .95 (N = 20)
[-90 ~ .94 [.B8 - .94} [-81 - .99)
Gross Motor 80 (N = §3) <31 (N = 50) 92 (W = 13)
[.BB - .92] [-89 -~ .837 [.B% - .95}
Adaptive .84 (N = 59) .94 (N = 41) .94 (N = 18)
[-893 - .95] [.82 - .96] [-92 -~ .87}
clognitive -80 (N = 82) 88 (N = 62) .54 (B = 20)
' [.88 - .82) [.86 - .80} [.51 - .96]
Soc-Comm. .90 (N = B2y .31 (R = §2) .87 (B = 20)
[-88 - .92] = [.89 - .93 [-83 - .90]
Social -B7 (K = 82) -B6 (N = §2) 250 (N = 20)
[-85 ~ .89] [.B4 - ,883 [.B7 - .93]
Total .50 (N = B2) <30 (N = §2) .91 (N = 20)
[.89 -~ .91 [.85 - .91] [.85% - .933

As shown in Table 4, the percent agreements bhetween two
independent coders were very high for the total test for the

total group and for the two subgroups; an agreement of ,90
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was obtained for the total group, and .50 and .51 fer the
non~disabled subjects and disabled subjects, respectively.
gimilar results were obtained at the domain level. Very
high agreements were found for all the subjects (.87 - .34),
subjects with no disabilities (.86 - .94), and subjects with
digabilities (.87 - .35). The highesat agreemsnt (.95) was
found in the Fine Motor domain for the group with
disabilities, and the lowest agreement was found in the
Social domain for the children without disabilities (.86).
Pearson product-moment coefflcients were used to
correlate the domain and total test scores obtained by two
coders. The significance of the correlations was tested,
and the size of Pearson’s r was interpréted based on the
guidelines provided by MacEachron {1982): wvery low
(z = .00 « .20}, low {xr = .20 - .40}, moderate (r = .40 -
.60}, high (x = .60 - .80), and very high (z = .80 - 1.00%.
The results for the total group, children with disabilities,
and children without disabilities are pfesented in Table 5.
A very high degree of consistency was demonstrated for
the total group and two subgroups for the total test
{r .93 - .3¥7), as shown in Table 5. At che domain level,
for the total group, very high corrslations were found on
five of the six domains: Gross Motor, Adaptive, Cognitive,
Social~Communication, and Social (z = .B2 - .Sf). A
correlation of .75 was obtained for the Fine Mcotor domain,

the lowest for all the domains for the total group.
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TABLE 5, ©Pearson Product Moment Correlations
for the AEPS Test Domain and Total Test
Scores: 95% Confidence Intervals
in Brackets

Group
Domain Total Non-disabled Disabled
Fine Motor  .75% (N = 82) .74* (N = 62) .63% (N = 20)
[.64 - .B3] [.60 . B4] [.26 = .84)
Gross Motor .83* (¥ = 63) .79% (N = 50) .88% (N = 13)
[.73 -~ .89} [.66 -~ .B8] [.64 ~ .96]
Adaptive .82* (N = 59)  .6B% (N = 41) .81% (N = 18)
[.71 = .90] (.47 = .82} [.55 « .93]
Cognitive .95% (N = 82}  .92*% (N = 62)  .93% (N = 20)
[.92 - .87] [.87 - .95] [.83 - .87
Soe-Comm. 96% (N = 82)  .84* (N = 62)  .95% (N = 20)
£.94 - .97) {.75 - .90} [.88 - .98]
Social LB3* (N = 82)  .79% (N = §2)  ,59% (N = 20)
[.75 - .89] [.67 - .87] [.20 - .B2)
Total .97*% (N = B2)  .93* (N = 62) .97+ (N = 20)
[.95 - .98] [.89 - .86] £.92 - .99]

*p<.01, two-tallied test

The correlations between coders were lower for the
non-disabled group, ranging from .68 - .93. For this
subgroup, moderate consistency was obtained in the Adaptive
domain {r = .6B), and the correlations of three domains,
Fine Motor, Gross Motor, and Social, fall in the high range
(£ = .74 - .79). Scores in the Cognitive and Social-
Communication domains were highly correlated at .92 and .84,
respectively.

For the group of children with disabilities, the
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correlations were very high in four of the six domains:
Grosgs Motor, Adaptive, Cognitive, and Social-Communicatien
{£ = .8L - .85). Similar to the non-disabled éroup, a lower
agreement was obtained for the Fine Metor and Social domains
for the children with disabilities; correlations in both

domains are moderate.
Internal Structure

Internal structure of the AEPS Test was examined in
order to answer the guestion: Are the AEPS Test items
arranged into domains that measure different groups of
behavior? The correlations among six domain scores and the
total test scores were calculated to examine the
relationship betweén each domain and total test and the
degree of interdependence within each domain.

The test scores of 50 children who participated in the
assessment activities that addressed all six AEPS domains
were used to analyze the internal structure of the test.
Table 6 presents the means and standard deviations for the
six domains and total test scores for the total groups and
twe subgroups.

As shown in Table 6, the six domain scores and total
test scores obtained by the children with no disabilities
are consistently higher than these obtained by the children
with disabilities. The greatest difference between the two

groups exists in the two domaing that contain the most
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items: Cognitive and Social-Communication.

Based on the scores of the 50 subjects, Kuder-
Richardson Formula 20 {Kuder & Richardson,1937) was used to
calculate the intermal consistency of the AEPS Test. XKR-2)
is a procedure for calculating the extent to which one can
generalize to other sets of similar test items. This
procedure regquires only one tegt administration, and it is
appropriate for dichotomously scored test items (Salvia &
vesseldyke, 1991). According to Nunnally (1978),
investigations of internal consistency involves averaging
correlations among test domains, and the size of the
reliability coefficient depends on both the internal
consistency and the number of test items. The results
indicate that the test has a KR-20 estimate of .38 (241
items) fﬁr the total test and the reliability for the six
domains were: (a) Fine Motor (14 items), .75%; (b} Gross
Motor {18 items), .64; (<C) Adaptive (39 items), LT9: {(d)
Cognitive {88 items), .937; (&) Social-Communication {489
jitems), .96; and (f) Social {33 items), .74. Salvia and
Yesseldyke suggest that, for tests designed to provide
instructicnally relevant information, the minimum standard
of reliability should be .30. Findings suggest that total
test and two of the domains, Cognitive and Social=-
Communicaticen, have satisfactory internal consistency.

Te examine the extent to which the six domains measure

related constructs, Pearson product-moment correlaticons were
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caleulated between each domain and total test. Three
Pearson product-moment matrixes for the total group and two
subgroups are presented in Tables 7. 8, and 9. The size of
the Pearson’s r results was interpreted based on the
guidelines developed by MacEachron {1882y,

As shown in Table 7, for the total group, the
correlations between individual demain and total test ware
significant and ranged from very high for the Cognitive
domain {r = .95) and Social-Communication domain (x = .90)
to moderate for the Gross Motor domain {z = .67). The
correlations among the six domains ranged from high between
the Cognitive and Social-Communication domains (r = .78) to
low between the Adaptive and Gross Motor demains (r = .46).

Table 8 presents the intercorrelations betwsen domains
and total test for the non-disabled group. Similar to the
data obtained for the total group, the total test was highly
correlatad with the Cognitive domain-{r = .93) and Social-
Communication domain (p = .75). The'Adaptive and Gross
Motor domains correlated moderately with the total test.
For the non-disabled group, the correlations among the six

domains ranged from moderate between the Social-

Communication and Cognitive domains {z = .59} and Fine Motor
and Adaptive domains (r = -80) to low between the Social=
Communication and Adaptive domaing (x = .22).

Table 9 presents the intercorrelations between domains

and total test for the disabled group. Total test
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correlated very highly with the Social-Communication
{r = .95), Cognitive (r = +92), and Social (r = .8§)
domains. In terms of intercorrelations among domains, high

correlations are observed between the Social and Cognitive

domains (r -87) and the Social-Communication and Cognitive
domains (r = .81). The Adaptive domain scores for the .
disabled group were not significantly correlated with any
domain score although the correlations are between moderate
and low (r = .36 - .53). Only 12 children in the disabled
group had scores in all six domains; small number of
subjects may have contributed to nonsignificant correlations
dbtained for this group.

A high correlation between individual domains suggests
the two domains contain items of similar or related
construct, such as the skills measured by the Social-
Communication and Cognitive domains. A low correlation
indicates the two domains might measure unrelated skills,
such as the skills tapped by the Adaptive and Gross Motor

domains.

Construct Validity

The AEPS Test was designed to measure the developmental
function of young children with delays and disabilities. Tt
was hypothesized that the AEPS Test would be sensitive to

variations in the performance of children of different ages

. and having different levels of disabilitjes. It was further
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hypothesized that children who had higher ability (e.g.,
children who were older and children with no or less seriocus
disabilities} would have higher domain and total test scores
than children who had lower ability {e.g., children who were
younger and children who had more serious disabilities).
Specifically two questions were posed: What is the
relationship between children’s ages given no disability and
performance on the AEPS Test? What is the relationship
between children’'s degree of impairment and performance on

the AEPS Test?

Subjects’ ages were detéfmined by the difference
between their date of birth and their first testing date.
Three age groups., three, four, and five years were formed.
Subjects’ degree of impairment was determined by their
classroom teachers’ rating on the Degree of Impairment
Definitions. Five levels of impairment, non~disabled,
at-risk, mild, mocderate, and severe, were formed. In
analyzing the test’s ability to distinguish children at
different ages, only children without disabilities were
included.

For the analysis of the relationship between test
scores and degree of impairment, the limited number of
subjects required ¢ollapsing the five levels into three
groups: (&) a non-disabled group composed of children with
no disabilities, {b) a less impaired group composed of

children who were at risk and children who h&d mild
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disabilities, and (¢) a more impaired group composed of

children who had moderate and severe disabilities,
Sensitivity to Age

Data for the 62 children exhibiting no disablilities at
the time the research was conducted were used to examine the
extent to which the AEPS Test domain and total test scores
were influenced by children’s age. Three age groups were
fermed: (a) three-year-olds, (b) four-year-olds, and (c)
five-year-olds. Four of the 62 subjects were six-year-olds;
however, because they were six years two months and younger
{two 74 months, one 73 months, and one 72 months), their
scores were included in the five year old group. Data for
subjects who were at risk and subjects with disabilities
were not included in this analysis. Table 10 presents the
means and standard deviations for the six domains and total
test scores for the three age groups.

A cone-way analysis of variance (one-way ANQVA) was used
in analyzing the data for'scores in each of the six domains
and the total test score. A multiple comparison procedure,
the Scheffé’s test, was performed when.a significant F was
obtained. Table 11 reports the ANOVA results for the six
domain and total test scores of the three age groups.

With the exception of the Adaptive domain, a

significant F ratio was obtained for all domains and for the
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TABLE 11. ANOVA Resuits for the Domain and Total
Test Scores af the Three Age Groups

Domain S5 daf M8 F

Fine Motror

Between Ss 81.33 2 40,66 7.35%
Within Ss 265.65 48 5.53

Gross Motor
Between Ss 118.12 2 £9.06 15,17+
Within Ss - 183.52 42 3.89

Adaptive
Between §s 7.11 2 3.56 41
Within 8s 307.23 35 8.78

Cognitive
Between Ss 1831.72 2 815.86 B.17+
Within 8s 5377.87 48 112.04

Social-Communication _
Between Ss 212.66 32 106.33 5.67+
Within 8s 899.49 48 18.74

Social
Between Sz 2061.63 2 100.82 6.72%*
Within 8s 713.78 48 15.00

Total ' 4 _
Between Ss 7008, 32 2 3504.61 10.55%
Within 8s 10%16.590 33 330.82

*p<.01

total test, The Scheffé’s brocedure then was performed to
determine which of the three age groups differed. The
results of the Scheffse procedure are shown in Table 17.
For the five domain scores and the total test scores,
the five-year-old group was significantly higher than the

three-year-old angd four-year-old groups. However, the
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TABLE 12. Scheffé’'s Test of the Domain and Total
Test Score Means of the Three Age Groups

Domain N Mean Difference Scheffé’s
F Test

¥ine Motor

Three vs. Four kXl .19 .02

Three vs, Five 33 -2.47 4.35%

Four vs. Five 38 -2.66 6.06**
Gross Motor

Three vs. Four 27 1.53 1.190

Three vs. Five 31 «3.77 13.77 %=

Four vs. Five 32 -2.64 7.06%%
Cognitive

Three vs. Four 31 B4 .17

Three vs. Five 33 -11.89 4.97+

Four vs. Five 38 ~12.583 6,64
Secial~-Communication

Three vs. Four 31 .06 .00

Three vs. Five 33 ~4,158 3.62%*

Four vs. Five 38 -4.21 4,47
Social

Three vg. Four 31 ~.21 01

Three vs. Five 33 -4.19 4.61%

Four vs, Five 38 ~3.98 5.01%
Total

Three vs. Four 21 -6.10 .29

Three vs. Five 25 -31.10 8.77%*

Four vs. Five 26 -25.00 5.,959%w
*p<, 05

*¥p<. 01
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four~-year-clds were not significantly higher than the three-

year-olds.

Sensitivity to Degree of Impairment

The AEPS domain scores and total test scores for all g2
subjects were used in the analysis of the sengitivity of the
instrument to children with different levels of impairments
regardless of age. Because a number of children with
disabilities were not involved in activities that assessed
gross motor and adaptive behaviors, total score for this
analysis is represented by the sum of four domain scores:
Fine Motor, Cognitive, Social, and Social-Communication.
Table 13 presents the means and standard deviations for the
2ix domains and total test scores for the total group and
two subgroups. A one-way analysis of variance (one-way
ANOVA} was performed. *he results are presented in Table
14, There iz a statistically significant difference among
the three degrees of impairment in all the domain scores and
the total test scores.

The Scheffé’'s multiple comparison procedure then was
performed to determine which of the three impairment groups
were different. The resuits are presented in Table 15.

Table 15 shows that the children with no disabilities
had higher domain and total test scores than the children

with disabilities in the present sample. With the exception
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TABLE 14. ANOVA Results for the Domain and Total
Test Scores for the Nen-Disabled, At-Risk/Mild,
and Moderate/Severe Groups

BS

Domain S8 df M5 F

Fine Motor

" Between Ss 79.80 2 39.5%0 7.68%
Within 8s 410.29 79 5.19
Gross Motor
Between Ss 110.05 2 55.903 9,24
Within Ss 357.38 &0 5.96
Adaptive
Between Ss 177.18 2 88.59 11.03*
Within Ss 449.70 56 8.03
Cognitive
Between S8 10857.24 2 5428.62 47 .90
Within Ss 8852.71 79 113.33
Social-Communication
Between Ss 6387.41 . . 2. 3183.71 61.20%
Within Ss 4122.70 79 52.19
Social
Between Ss 408.28 2 204.14 23.36*
Within Ss 690.27 79 8.74
Total
Between Ss 44634.88 2 22316.94 60.57*
Within Ss 29106.23 19 36B.43
*p<.001

of the Fine Motor domain, significant score differences
ékist between children with no disabilities and the two
groups of children with disabilities. Non-disabled
children’s Fine Moteor scores are significantly higher than

those of the children with more sericus disabilities,
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however, the difference between the non-disabled children
and the children with milder disabilities was not
significant.

Children with milder disabilities had significantly
higher total test scores than the children with more serious
disabilities. However, at the domain level, differences
were significant only for the Social-Communication domain.
The differences between the two groups of children with
disahilities were not significant for the other five
domains.

The AEPS total test scores and the six domain scores
appear to be influenced by the presence and absence of
digabilities in children in the sample. In addition, the
total test scores seem to have the capability of
distinguishing children who were at risk and with mild
disabilities from those with moderate and severe
disabilities., However, it should be noted that the total
score in tﬁis analysis did not include Gross Motor and

Adaptive scores.




