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The purpose of the study was to (a) examine the psychometric properties of The 

Assessment, Evaluation, and Programming System for Infants and Children (AEPS Test); 

(b) provide a process for establishing psychometric properties for other Curriculum 

Based Assessments (CBAs); and (c) identify and guide evaluation and subsequent 

revisions of the AEPS Test.  Data were entered from early childhood teams from across 

the United States into an online data management system called the AEPS Interactive 

(AEPSi).  Analyses include application and discussion of Classical Test Theory as well as 

Rasch Modeling techniques.  

Results of the study indicate the AEPS Test cannot measure the higher ability 

levels or very low ability levels across the developmental areas because there are 

currently no items which measure these extreme ability levels.  The AEPS Test items are 

in correct developmental sequence, with only a few items out of order in each AEPS Test 

area.  Specific AEPS Test items which are biased for gender or developmental status 

were identified.  Analyses determined that the item reliability and person reliability 

values were well above the acceptable range for the AEPS Test.  The analyses conducted 

to examine how well the response categories functioned indicated that all three response 

categories (i.e., 0, 1, 2) for the AEPS Test are being utilized.  The analyses indicate the 



 

 

scoring scale is not sensitive enough to detect small changes in developmental progress.  

Implications for research and practice are discussed. 
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CHAPTER I 

 

LITERATURE REVIEW 

Introduction 

Teachers are making decisions every day: before, during, and after instruction 

(Ysseldyke, Thurlow, & Christenson, 1987).  The numerous decisions teachers must 

make are related to instructional planning, managing, delivering, and evaluating 

instructional strategies (Ysseldyke & Tardrew, 2007).  The process of teacher decision 

making has been studied for decades (Hunter, 1979; Kohler, Henning, & Usma-Wilches, 

2008; Shavelson, 1973; Shavelson & Stern, 1981; Stiggins & Conklin, 1992; Ysseldyke 

et al., 1987).  For example, in the late 1960s, teachers were identified as having made 

approximately 1,300 daily instructional decisions (Jackson, 1968).  Teachers‘ decisions 

influence the nature of instruction received by students (Clark & Yinger, 1979; 

Shavelson, 1973; Shulman & Elstein, 1975).  

Instructional decisions made by teachers have implications for children‘s growth, 

development, and learning; therefore, the decisions should be based upon valid, reliable, 

and sufficient evidence including skillful observation and analysis of the students‘ 

performance (Landrum & Tankersley, 2004; Ysseldyke & Tardrew, 2007).  One method 

utilized in high quality educational settings to ensure teachers‘ instructional decisions are 

based on sound evidence is known as data-driven decision making (DDDM).  The data-

driven decision making model is a five step process of observing, documenting, 

summarizing, analyzing, and interpreting data to guide instructional efforts.  
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An essential component for implementing a data-driven decision making model is 

the use of technically adequate instruments during assessment practices (American 

Educational Research Council [AERA], American Psychological Association [APA], & 

National Council on Measurement in Education [NCME], 1999).  The technical adequacy 

of an instrument relates to documented evidence of the instrument‘s unbiased, reliable, 

and valid scores and procedures used in making sound instructional decisions for a given 

population of children (Bracken, 1987; Rabinowitz & Sato, 2006).  Accurate, detailed, 

and comprehensive information on student performance is imperative for enhancing 

teachers‘ decisions on instructional strategies.  Unfortunately, many instruments utilized 

in educational settings fail to meet the criteria for technical adequacy (Bagnato, 

Neisworth, & Pretti-Frontczak, 2010; Brown & Hubbell, 2010; Salvia & Ysseldyke, 

1978; Ysseldyke, 1978).  

The purpose of Chapter 1 is to present the rationale and literature base for the 

study.  Chapter 1 consists of five sections.  The first section is an introduction to the role 

data-driven decision making plays in high quality instruction and the need for technically 

adequate instruments.  The second section is a description of data-driven decision 

making.  The third section is an overview of technical adequacy and implications for 

data-driven decision making.  The fourth section provides a description of a commonly 

used curriculum-based assessment for the purposes of data-driven decision making.  

Finally, the fifth section summarizes the general goals of the study. 
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Data-Driven Decision Making 

Assessment is broadly defined ―as a process of gathering information for the 

purpose of making decisions‖ (McLean, Wolery, & Bailey, 2004, p. 13).  Recommended 

practice indicates assessment for any purposes should be data-driven.  As Marsh, Pane, 

and Hamilton (2006) stated, DDDM is a model where ―teachers, principals, and 

administrators systematically collect and analyze various types of data, including input, 

process, outcome and satisfaction data, to guide a range of decisions to help improve the 

success of students and schools‖ (p. 1).  Data-driven decision making involves collecting, 

interpreting, adjusting in response to student performance, and actively making decisions 

about the effectiveness of various instructional strategies (Kohler et al., 2008; Landrum & 

Tankersley, 2004).  There are two primary data-driven decisions teachers make: one 

focuses on planning instruction through program planning; and one focuses on revising 

instruction through progress monitoring (Grisham-Brown & Pretti-Frontczak, 2011).  

Program planning, progress monitoring, and recommended practices for each are 

described next.  

Program Planning 

Program planning assists in determining the content and processes for what and 

how to teach children (Grisham-Brown & Pretti-Frontczak, 2011).  Data collected for 

program planning provides information on the child‘s current level of functioning and the 

effects of environmental and/or instructional modifications, adaptations, and levels of 

assistance on a child‘s performance (Rous & Hyson, 2007).  Program planning 
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assessment data guides teacher decisions for modifying instructional practices to assist 

children progressing toward identified, targeted, prioritized goals.  

Progress Monitoring 

Progress monitoring is defined as a scientifically based process used to ―assess 

students‘ academic performance and evaluate the effectiveness of instruction‖ (National 

Center on Student Progress Monitoring, 2007).  Progress monitoring may be used to 

measure an individual student‘s academic growth; growth within a class of students; or a 

program‘s general rate of growth within specific academic areas.  Information obtained 

through progress monitoring can be used to determine the effectiveness of instructional 

strategies, accomplishments of instructional goals, appropriateness of placement, and 

curricula (National Education Association, 2005).  The specific purpose of progress 

monitoring is to assist with measuring accountability and to inform, guide, and enhance 

quality instruction and intervention strategies. 

Recommended Practices for Program Planning and Progress Monitoring 

Instruments  

Instruments used for program planning should follow recommended assessment 

practices including providing detailed, comprehensive information on a child‘s current 

level of functioning and preferences.  The information gathered on a child‘s present level 

of performance should summarize the child‘s strengths, emerging skills, needs, and 

interests.  Overall, instruments used for program planning should identify response 

patterns and interactions with environmental variables which may influence a child‘s 

progress toward specific goals (Rous & Hyson, 2007). 
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Progress monitoring should also follow recommended assessment practices 

including having instruments with sound psychometric properties.  The instruments 

should allow early childhood professionals to recognize, respond, and interpret the 

impact of instructional strategies and interventions.  Progress monitoring systems should 

be teacher and student friendly, functional, economical, informative, valid, and reliable.  

The Division for Early Childhood (2007) stated the best assessment instruments for 

progress monitoring have the following characteristics: (a) efficient to administer (e.g., 

fast and inexpensive); (b) easy to administer (e.g., the administrator does not need 

extensive training or certification); (c) reliable and valid; (d) relate to outcomes of 

importance (e.g., reading, social competence); (e) sensitive to skill growth over time; and 

(f) reproducible.  

Common Instruments Used for Data-Driven Decision Making Purposes 

Currently, there are no instruments for program planning and progress monitoring 

meeting all of the recommendations described in the previous section.  One reason for the 

lack of instruments which meet the criteria provided in the literature is because so many 

instruments are being used for purposes for which they were never designed or validated 

(Meisels, 2007; Neisworth & Bagnato, 2004; Sheppard, 1994).  Many instruments lack 

psychometric properties; many identify areas of concerns through age equivalencies 

which only have face validity.  Many of the instruments do present advantages.  Many do 

meet recommended assessment practice standards and tie to the trends in assessing young 

children.  There has been re-reliance on standardized, norm-referenced testing.  One 

example of commonly used standardized, norm-referenced instruments is evidenced by 
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Individual Growth and Development Indicators (IGDIs).  IGDIs are conceptually related 

to Curriculum-Based Measures (CBM).  Alternatives to IGDIs have been discussed in the 

literature as well to combat conventional, standardized testing as evidenced by the use of 

curriculum-based assessments (CBAs).  Curriculum-based measures and curriculum-

based assessments are defined next.  

Curriculum-Based Measurement (CBM) 

CBM is an approach used in special education for assessing basic skills growth 

using a specific set of standard procedures (Deno, 2003).  CBM was developed to be 

efficient, reliable, and valid; inform instruction; monitor student growth; and be tied to 

the curriculum.  CBM reflects generalized outcome performance, producing trend data 

used to make within and between child comparisons as well as normative and benchmark 

comparisons (VanDerHeyden, 2005).  CBM consists of a set of short fluency instruments 

in reading, spelling, math, and written expression.  Examples of CBMs include Dynamic 

Indicators of Basic Early Literacy Skills (DIBELS), AIMSweb, and STAR series. 

One advantage of using CBMs is they take an average of three minutes to 

administer and record.  Another advantage is the results of CBM instruments are 

individually referenced, thus student‘s performance is compared to his or her own 

performance over time.  The teacher, parents, and student can easily review graphically 

displayed performance data (Deno, 1992).  

CBM does not provide diagnostic information.  CBMs do not inform the teacher 

regarding what needs to be changed (Deno, 1985, 2003).  Rather, it is an indicator of 

students‘ general progress as they move toward identified instructional goals.  CBM as a 
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progress monitoring instrument requires attention and time for acquisition.  Teachers 

need information and training in the use of CBMs to make progress monitoring part of 

the instructional process (Deno, 2003).  

Curriculum-Based Assessment (CBA) 

Curriculum-Based Assessment (CBA) is an instrument which uses ―direct 

observation and recording of a student‘s performance in the local curriculum as a basis 

for gathering information to make instructional decisions‖ (Deno, 1987, p. 41).  Bagnato 

and Neisworth (1991) defined CBAs as ―a form of criterion-referenced measurement 

wherein curricular objectives act as the criteria for the identification of instructional 

targets and for the assessment of status and progress‖ (p. 97).  Tucker (1985) first used 

the term CBA to represent three essential components: test stimuli drawn from students‘ 

curricula; repeated testing taking place over time; and the assessment data guided 

instructional decisions.  CBA has been rooted in mastery measurement model of practice 

involving skills taught within a logical hierarchy and repeatedly evaluated.  When a skill 

has been mastered, then instruction for the next skill in the hierarchy begins (Fuchs & 

Deno, 1991; VanDerHeyden, 2005).  The purpose of CBAs is to show what the student 

knows and can do and compares the student‘s level of performance to the skills required 

to be successful in the classroom.  CBAs indicate whether or not a sub-skill is being or 

has been established and provides information on decisions about whether intervention 

efforts are successfully establishing targeted skills and when to introduce the next skill 

(VanDerHeyden, 2005).  
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CBAs require ongoing process of gathering information (McLean et al., 2004).  

Examples of CBAs are the AEPS Test, the Carolina Curricula, Creative Curriculum 

High/Scope Child Observation Record (COR), Hawaii Early Learning Profile (HELP), 

and the SCERTS Model.  A significant strength of curriculum-based assessments (CBA) 

is they can often be used to report valid performance data which produces results directly 

relevant to the development of quality goals and intervention content (Grisham-Brown, 

Hemmeter, & Pretti-Frontczak, 2005).  A potentially serious limitation of CBAs is many 

provide student outcomes which are ―fractionated‖ into a variety of subskills (Deno, 

1992).  Fractionated student outcomes are not only cumbersome to manage and integrate 

but also difficult to monitor as the child progresses through the curriculum.  

The main advantage of using a CBA over other instruments described above for 

the purposes of data-driven decision making is none of the other instruments are linked to 

the curriculum (Grisham-Brown & Pretti-Frontczak, 2011).  In order to plan what to 

teach, how to teach, and when to revise what is being taught, the data on child progress 

should reflect the content of the curriculum.  CBAs provide the type and depth of 

information the other instruments can not.  CBMs can only provide information on child 

performance for comparison and progress monitoring purposes and thus, only assist in 

one part (i.e., progress monitoring) of data-driven decision making. 

Technical Adequacy 

Data-driven decision making emphasizes program planning and progress 

monitoring; both areas are directly linked to instruction and child outcomes 

(VanDerHeyden & Snyder, 2006).  Effective assessment practices with instruments 
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capable of capturing student growth, informing instruction, and enhancing the     

decision-making process are vital for improving academic performance among children 

with special needs and are desperately needed (Meisels, 2007; VanDerHeyden & Snyder, 

2006).  Appropriate interventions can be identified with greater ease and 

individualization once academic growth can be measured accurately and reliably.  

Technical adequacy is a critical element of a sound assessment instrument; 

however, many assessment instruments utilized do not have established, documented 

evidence (AERA, APA, & NCME, 1999).  There is over 40 years of research stating 

there is a profound lack of evidence supporting the technical adequacy of early childhood 

assessment instruments.  Salvia and Ysseldyke (1978) found common assessments used 

by special educators were lacking in technical adequacy and did not meet recommended 

assessment practices.  Bracken (1987) found hundreds of early childhood assessment 

instruments did not meet any standard set forth regarding technical adequacy, and of the 

10 reviewed, all had limitations in the areas of reliability and validity.  Bracken, Keith, 

and Walker (1998) found 13 preschool
 
instruments of social-emotional functioning 

lacked or had low reliability and validity, had issues with the standardization samples,
 
as 

well as issues with item structure related to basals, ceilings,
 
and gradation.  Macy, 

Bagnato, Lehman, and Salaway (2007) found no research to support the common 

assessment instruments used for early intervention eligibility, and Brown and Hubbell 

(2010) found many common assessment instruments to be lacking in documented 

technical adequacy and a notable discrepancy between publishers‘ defined intended uses 

and research to validate the intended uses. 
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The need for and implications of utilizing technically adequate instruments are 

clearly stated in the following text: 

There is a well-confirmed knowledge base on effective instruction, but teachers 

need massive amounts of information for effective, sustainable improvement and 

data-driven decision making.  A major bottleneck to improving teaching and 

learning is lack of systematic, usable information on individual student 

performance and progress at the classroom level.  For quite some time our 

contention has been that if teachers could monitor instruction (or get the 

assistance they need to do so), if they could gather or be given the data they need 

to differentiate instruction, and if they knew how to incorporate evidence-based 

principles of effective instruction both the level and rate of student performance 

would improve.  (Ysseldyke & Tardrew, 2007, p. 2) 

 Standards have been established to guide the development of instruments used in 

early intervention; however the standards are often too general and lack criterion levels 

for specific areas of technical adequacy (APA, 1985; Bracken, 1987).  In addition to 

validity, reliability, and bias, technically adequate instruments need specific criterion.  

Specific areas of technical adequacy would improve program planning and progress 

monitoring involves various levels of sensitivity.  Instruments used in DDDM should 

have an accurate developmental sequencing of items.  The appropriate sequencing of 

items will assist teachers in understanding what to teach, and more importantly when to 

teach various skills.  Another characteristic of technically adequate instruments is a level 

of density for items that is comprehensive and allows several opportunities within a data 
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collection period for a skill to be measured.  A technically adequate instrument will be 

sensitive enough to detect small changes across a child‘s performance (Meisels, 2007).  

High level of sensitivity within instruments will provide a detailed profile to guide a 

teacher in program planning and progress monitoring decisions.  Specifically, a highly 

sensitive level of information will inform teachers what instructional aspects need to be 

revised in response to any movement (i.e., forward development or regression in skill 

development) in a child‘s progress.   

Many early childhood settings use CBAs for data-driven decision making 

purposes.  CBAs are one type of instrument which meets overall recommended practices.  

A primary purpose of CBAs is to provide a direct link between assessment practices and 

instructional efforts (Grisham-Brown & Pretti-Frontczak, 2011).  The data gained from 

frequent, direct, and continuous monitoring of student progress, utilizing a CBA, can 

provide teachers a means of determining if and when instructional changes are needed 

and subsequently whether implemented changes are effective.  

Use of the AEPS Test (a CBA) for Data-Driven Decision Making 

One of the most commonly used CBAs in early childhood special education is the 

Assessment, Evaluation, and Programming System for Infants and Children (AEPS Test), 

a criterion-reference, curriculum-based assessment (Bricker et al., 2002).  The AEPS Test 

is designed to produce a comprehensive and detailed picture of children‘s behavioral 

profiles by teams gathering observation data as children play and participate in daily 

activities (Bricker et al., 2002).  The organizational structure of the AEPS Test is 

explained in detail in Chapter 2.  Earlier versions of the AEPS Test were called the EPS-I 
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and II (i.e., Evaluation and Programming System) prior to being changed to the AEPS 

Test, 1
st
 Edition: Level I and Level II and AEPS Test, 2

nd
 Edition: Level I and Level II.  

The AEPS Test has been used for multiple purposes, specifically for program planning, 

eligibility, accountability, and progress monitoring purposes.  

A comprehensive literature review of previous studies on the AEPS Test was 

conducted to provide an overview of the strengths and limitations of the AEPS Test in 

terms of validity, reliability, and bias.  The following sources and databases were 

searched: Academic Search Complete database, Education Research Complete database, 

ERIC, Dissertation Abstracts, PsycINFO, AEPS Test 2
nd

 Edition Administrator‘s Guide, 

and Paul H. Brookes Publishing Company website; accompanying annotated 

bibliography and research reference list.  The literature review began with the first 

published study in 1984 on the EPS-1 and spanned to the present date on the AEPS Test, 

2
nd

 Edition.  The search was based on the following criteria: (a) published research 

studies; (b) doctoral dissertations; and (c) reports of psychometric properties as identified 

by the AEPS Test publisher (i.e., Paul H. Brookes Publishing Company) within the 

Administration Guide of the AEPS Test, 2
nd

 Edition.  The search resulted in 20 total 

studies of technical adequacy of the AEPS Test; either published doctoral dissertation, 

and/or reports from Paul H. Brookes Publishing Company.  The search for this study was 

not limited to psychometric properties.  The first phase of criteria for the literature search 

included any study on the AEPS Test which used any edition of the instrument.  A 

―study‖ was defined by including participants (i.e., any combination of teachers, early 

childhood professionals, children, and/or caregiver/family members) and a set of 
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procedures which were designed and carried out in relation to the AEPS Test.  As stated 

previously in the chapter, there is a two-pronged approach to evaluating the quality of 

psychometric properties of an instrument.  The first approach focuses on the level of 

technical adequacy of the instrument; whereas the second approach is related to the 

degree to which the instrument has been validated for purported purposes.  The purpose 

of the current study centers on the first approach regarding technical adequacy, thus the 

10 studies on technical adequacy are included in this literature review and synthesis.  The 

second phase of criteria for the literature search excluded 10 additional studies which 

were conducted regarding validation for purported purposes because only studies on 

technical adequacy are applicable for this literature review and synthesis.  A brief 

summary of the excluded studies is included prior to the literature synthesis on technical 

adequacy.  

In an effort to gain a comprehensive overview of the range in areas studied using 

the AEPS Test, a brief summary on the excluded studies is provided next.  This summary 

of the topic, results, and limitations of the excluded studies is presented to add to the 

overall knowledge base concerning what is known about the AEPS Test.  Ten studies 

which were excluded examined the following topics: (a) six studies on using the AEPS 

Test to create and guide Individualized Family Service Plans (IFSPs) and Individualized 

Educational Plans (IEPs; Cripe, 1990; Hamilton, 1995; Notari & Bricker, 1990; Notari & 

Drinkwater, 1991; Pretti-Frontczak & Bricker, 2000; Straka, 1994); (b) one study on 

embedding to measure the usability of the AEPS Test to guide and inform program 

planning (Pretti-Frontczak & Bricker, 2001); and (c) three studies on the usefulness of the 
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AEPS Test for determining eligibility (Bricker, Yovanoff, Capt, & Allen, 2003; Bricker 

et al., 2008; Macy, Bricker, & Squires, 2005). 

Of the six studies, which examined the effectiveness of the AEPS Test to create 

and guide IFSPs and IEPs, three studies examined the second edition of the AEPS Test‘s 

ability to create high quality goals for IEPs (Hamilton, 1995; Pretti-Frontczak & Bricker, 

2000, 2001).  Pretti-Frontczak and Bricker (2000) validated an approach to improve the 

quality of writing goals and objectives.  Results indicated that the quality of IEP goals 

and objectives were improved due to the AEPS Test and IEP goal writing training.  The 

quality of written goals were rated as statistically significant higher on all 10 quality 

indicators following the combined goal writing, training, and use of the AEPS Test.  A 

follow up study was conducted by Pretti-Frontczak and Bricker (2001) to examine the 

effectiveness of using the AEPS Test to produce high quality goals and objectives in an 

effort to have the high quality goals/objectives improve the intensity and frequency at 

which teachers used embedding strategy across daily activities.  Findings from the study 

indicate that all objectives written from the AEPS Test results met the quality criteria 

rating of seven or higher (i.e., 7 out of 11).  Although the objectives were rated higher, 

results from this study provide limited evidence that teachers embedding of quality 

objectives is associated with the AEPS Test directly.  An important note is that there have 

been no studies on the effectiveness of the second edition of the AEPS Test to assist in 

creating quality IFSP goals.  

Studies which investigated the usefulness of the AEPS Test for the purposes of 

eligibility found the AEPS Test does corroborate findings of standardized,                  
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norm-referenced tests that establish eligibility for the IDEA service and by specifying 

cutoff scores at specific age intervals as well as performance domains.  The findings of 

the three studies show strong evidence that the AEPS Test cutoff scores are directly 

applicable to eligibility criteria using a measure of standard deviations (Bricker et al., 

2003).  The AEPS Test appears to be an accurate tool for determining eligibility as well 

as for measuring more functional skills than well known, well documented               

norm-referenced instruments.  Also, the format of the AEPS Test lends itself to higher 

levels of family input and overall satisfaction.  However, Macy et al. (2005) found the 

AEPS Test cutoff scores accurately classify children, but also over-identify some 

ineligible children.  This limitation indicates the possible need for improvement with the 

sensitivity and specificity of the items on the AEPS Test as well as the overall scoring 

model constructed for the AEPS Test.  

In opposition to the excluded studies, the literature search resulted in 10 studies 

related to technical adequacy.  These 10 studies are included in the literature review, 

which is in Table 1.  Table 1 is comprised of the following variables: (a) author and year 

of publication; (b) instrument, which refers to the edition and level of AEPS Test utilized 

in the study; (c) participants; (d) age of participants; (d) purpose of the study; (e) 

constructs measured during the study; (f) analyses; and (g) results.  The literature 

synthesis of those 10 included studies is provided next.  The literature synthesis is 

divided into the three components of technical adequacy: (a) Validity; (b) Reliability, and 

(c) Bias.   
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Table 1 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year of 

Publication 

 

 

Instrument 

 

 

Participants 

 

 

 

Age 

 

 

Bailey & Bricker (1986) 

 

 

 

EPS-I 

 

32; 10 w/ disabilities 

 

20-40 mo. 

Slentz (1986) EPS-II 56; 15 w/disabilities, 22 

at-risk 

 

34–76 mo. 

Bricker, Bailey, & 

Slentz (1990) 

EPS-I 335; 152 w/disabilities, 

93 at-risk 

 

2 mo.–6 yrs. 

Hsia (1993) EPS-II 82; disability status not 

specified   

 

N/A 

Kim & Sugawara (1998) AEPS, 1
st
 Ed., Level I 20 EC SPED 

professionals 

N/A 

Kim, Sugawara, & Kim 

(2000) 

AEPS, 1
st
 Ed., Level I 30 parents of 4-5 yr. old 

children with 

communication delays  

 

N/A 

Sher (2000) AEPS, 1
st
 Ed., Level I 20; 10 w/disabilities  

 

4–5 yrs.  

Noh (2005) AEPS, 2
nd

 Ed., Level II 65; 31 w/disabilities 3–5 yrs. 

Gao (2008) AEPS, 2
nd

 Ed., Level II 32 (children w/o 

disabilities); 5 preschool 

teachers 

 

36–60 mo.  

Grisham-Brown, 

Hallam, & Pretti-

Frontczak (2008) 

 

AEPS, 2
nd

 Ed., Level II 18 teachers from 9 

inclusive classrooms  

 

N/A 

 

Note. EC=  Early Childhood; SPED= Special Education 
 

 

 

 

 

 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year of 

Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Bailey & Bricker 

(1986) 

 

 

 

To examine 

psychometric 

properties of the 

EPS-I 

 

1) Inter-rater 

reliability 

 

2) Test-Retest 

Reliability  

 

3) Concurrent 

Validity  

 

4) Utility 

 

1) Pearson 

product-moment 

correlations  

 

2) Pearson 

product-moment 

correlations of 

means and 

standard 

deviations  

 

3) Correlations  

 

4) Evaluation 

Forms 

 

1) Ranged from r = 

.59 to .95, excluding 

cognitive domain (r 

= .23)  

 

2) High degree of 

score consistency  (r 

= .48 to .94) over 

time and across 

domains for children 

with and without 

disabilities   

 

3) Strong correlations 

(.69 to .92) to the 

parent ratings and the 

Developmental 

Profile (.48 to .86)  

 

4) Majority of the 

intervention staff 

reported the EPS-1 

provided appropriate 

and useful 

information for 

designing educational 

programs for children 

with disabilities 

 

Slentz (1986) 

 

To investigate 

selected 

psychometric 

properties 

 

 

1) Inter-rater 

reliability  

 

2) Internal 

consistency  

 

3) Construct 

validity 

 

1) Pearson 

product-moment 

correlations   

 

2) Pearson 

product-moment 

correlations  

 

3) Cohen‘s Kappa 

Pearson product-

moment 

correlations 

 

 

Ranged from r = .60 

to .94 Ranged from 

.28 to .85 Ranged 

from .50 to .91except 

in two domains (i.e., 

Gross Motor, r = .07 

and Self Care, r = 

.13) Ranged from .33 

to .77 Total test = 1.0 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year 

of Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Bricker, Bailey, & 

Slentz (1990) 

 

 

To examine the 

usefulness and 

psychometric 

properties of the 

EPS-I 

(subsamples were 

created for each 

psychometric 

property 

analysis) 

7 early 

intervention 

programs located 

in Oregon, Idaho, 

Washington, and 

Arkansas 

 

1) Inter-rater 

reliability 

 

2) Test-Retest 

Reliability  

 

3) Concurrent 

Validity  

 

4) Internal 

consistency  

 

5) Item Analysis  

 

6) Utility 

 

1- 4) Pearson 

product-moment 

correlations  

 

5) Frequencies and 

percentages of 

scores   

 

6) Percentage of 

responses to 

questionnaires 

 

1) Ranged from r = 

.70 to .97   

 

2) Ranged from r = 

.77 to .96   

 

3) Correlations with 

Bayley and Gesell 

were significant at 

p < .001   

 

4) All the 

correlations were 

significant at p < 

.001   

 

5) All items were 

arranged 

hierarchically by 

age   

 

6) The majority of 

sites responded 

favorably to the test 

content and 

administration 

guide 

 

 

 

 

 

 

 

 

 

 

 

 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year 

of Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Hsia (1993) 

 

To examine the 

psychometric 

properties 

 

1) Inter-rater 

reliability 

 

2) Internal 

Consistency 

 

3) Construct 

validity 

 

 

1) Pearson 

product-moment 

correlations 

 

2) Pearson 

product-moment 

correlations  

 

3) ANOVA 

 

1) Satisfactory inter-

rater consistency at 

both domain and 

total test levels  

 

2) Strong 

relationship between 

individual domain 

and total test 

 

3) Sensitive to 

performance 

differences between 

children with and 

without disabilities 

in this sample.  The 

test does not 

discriminate 

performance 

differences between 

children who were 

less impaired and 

children who had 

more serious delays 

 

Kim & Sugawara 

(1998) 

 

To examine the 

differences between 

the Activity-Based 

Assessment (ABA) 

and the Battelle 

Developmental 

Inventory (BDI) in 

regards to assessing 

eligibility for young 

children with 

developmental 

disabilities 

 

1) Assess 

functional skills 

 

2) Provide 

information on 

level of 

functioning 

 

3) Provide useful 

information for 

intervention 

planning 

Paired t-tests 1) t(19) = 13.07, p < 

.001;      

 

2) t(19) = 4.80, p < 

.001;      

 

3) t(19) = 6.98, p < 

.001 

 

 

 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test 

 

Author and Year 

of Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Kim, Sugawara, 

& Kim (2000) 

 

 

To examine 

parental 

perceptions of and 

satisfaction with 

differences in using 

the Activity-Based 

Assessment (ABA) 

and the Battelle 

Developmental 

Inventory (BDI) in 

regards to 

assessing eligibility 

for young children 

with developmental 

disabilities 

 

1) Provide them 

with more 

information on the 

typical 

performance of 

their children. 

 

2) Address more 

of their 

measurement 

questions/concerns  

 

3) Measure more 

of their children's 

skills, using age-

appropriate 

activities than the 

traditional, norm-

referenced test 

(BDI) 

 

4) Opportunities 

to provide 

suggestions 

 

5) Valuing their 

input 

 

6) Making them 

comfortable with 

the assessment 

procedures than 

the traditional, 

norm-referenced 

test (BDI) 

 

 

Paired t-tests 

 

1) t(29) = 3.67, p < 

.001      

 

2) t(29) = 6.01, p < 

.001    

 

3) t(29) = 10.53, p 

< .001     

 

4) t(29) = 5.66, p < 

.001  

 

5) t(29) = 5.23, p < 

.001 

 

6) t(29) = 2.12, p < 

.05 

 

 

 

 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year 

of Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Sher (2000) 

 

To investigate the 

inter-rater 

reliability and 

construct validity 

across six 

developmental 

domains for the 

Activity Based 

Assessment (ABA) 

 

1) Inter-rater 

reliability  

 

2) Construct 

Validity 

 

1) Correlation 

coefficients    

 

2) Mean scores 

and standard 

deviations for 

each domain 

 

1) High reliability 

exists for five of the 

developmental 

domains while the 

communication 

domain has 

moderate inter-rater 

reliability.  The 

range is .607 to .907. 

The correlation for 

total test score = 

.913. Overall, all 

coefficients were 

moderate to strong.  

 

2) Differences 

between typical and 

atypical 

development in the 

gross motor, 

cognitive, and social 

domains as a result 

of the ABA 

 

Noh (2005) To examine the 

psychometric 

properties of the 

cognitive and 

social domains 

1) Internal 

Consistency 

 

2) Inter-rater 

reliability 

 

3) Construct 

validity 

1) Pearson 

product moment 

coefficients; item 

total correlations.  

 

2) Pearson 

product moment 

coefficients; 

Cohen‘s Kappa.   

 

3) ANOVA 

1) Strong 

relationship among 

domain scores and 

items in domains.  

 

2) Satisfactory inter-

rater agreement. 

 

3) Sensitive to 

performance 

differences between 

typically developing 

children and 

children with 

moderate/severe 

disabilities in this 

sample 

 

(table continues) 
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Table 1 (continued) 

 

Psychometric Studies of the AEPS Test  

 
 

Author and Year 

of Publication 

 

 

Purpose- General 

 

Construct(s) 

Measured 

 

 

Analyses 

 

 

Results 

 

 

Gao (2008) 

 

To examine the 

concurrent validity 

and social validity 

of the AEPS, Level 

II with BDI-2 in 

the developmental 

areas of cognition 

and 

communication 

 

 

 

1) concurrent 

validity and 

 

2) social validity 

 

1) Pearson 

product moment 

correlations.  

 

2) Focus groups: 

content analysis; 

ethnographic 

summary 

 

1) Correlations with 

BDI-2 were 

significant (p < 

.001).  

 

2) The AEPS was 

perceived as a useful 

and preferable 

assessment tool for 

teachers 

 

 

 

Grisham-Brown, 

Hallam, & Pretti-

Frontczak (2008) 

To evaluate the 

effectiveness of a 

systematic training 

practice to enhance 

the reliability and 

fidelity of the 

AEPS 

 

1) Inter-rater 

agreement  

 

2) Fidelity 

1) Percentage 

correct  

 

2) Evaluation of 

fidelity measure 

AEPS is able to 

provide reliable 

information for 

accountability 

purposes. 

 

 

 

Validity 

Studies related to the validity of the AEPS Test included examinations of 

concurrent validity and construct validity.  Eight studies which have been conducted, four 

on concurrent validity (Bailey & Bricker, 1986; Bricker, Bailey, & Slentz, 1990; Gao, 

2008; Kim & Sugawara, 1998; Kim, Sugawara, & Kim, 2000) and four on construct 

validity (Hsia, 1993; Noh, 2005; Sher, 2000; Slentz, 1986).  There is evidence to support 

the AEPS Test has concurrent validity among long standing, well-known developmental 

assessment instruments in the field of early childhood special education.  The first edition 
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of the AEPS Test was found to have concurrent validity with parent ratings and the 

Developmental Profile (Bailey & Bricker, 1986).  Bricker et al. (1990) conducted a large 

study looking at various aspects of the EPS.  The outcomes of the study indicated the 

EPS was highly correlated with other reputable standardized instruments such as the 

Bayley tests and the Gesell tests.  Overall the EPS performed well under categories 

involving concurrent validity.  Kim and Sugawara (1998); Kim et al. (2000) found the 

first edition of the AEPS Test to be correlated to the first edition of the Battelle 

Development Inventory for children with disabilities, and Gao (2008) found the AEPS 

Test, Level II to be correlated with the Battelle Developmental Inventory-2 for children 

without disabilities.  

Studies on the first edition of the AEPS Test examined construct validity.  Initial 

analyses conducted on the construct validity found the EPS was not sensitive to 

performance difference between children with mild and severe disabilities (Slentz, 1986).  

Subsequent studies (Hsia, 1993; Noh, 2005; Sher, 2000) do indicate the AEPS Test is 

sensitive to performance differences between children with and without disabilities in the 

sample.  Hsia (1993) found the AEPS Test does not discriminate performance differences 

between children who were less impaired and children who had more serious delays.  

Sher (2000) and Noh (2005) had similar results to Hsia (1993).  Noh‘s study examined 

only two domains: cognitive and social.  The results indicated the AEPS Test was able to 

distinguish differences between three to five year old children and typical or atypical 

development. 
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The inability of the AEPS Test to identify varying levels of performance among 

impairments and delays suggests the instrument may be able to distinguish large 

differences in ability levels (i.e., delays and no delays), but lacks sufficient sensitivity to 

detect smaller changes in the case of children who are more or less impaired.  Thus, it 

may be possible to generalize that the instrument is not sensitive enough to detect small 

changes in progress.  However, there was no information garnered on how the instrument 

does detecting smaller differences in ability and growth essential for use in progress 

monitoring.  An important limitation to note for the studies on construct validity are small 

sample sizes with more males represented than females.  

The major strength of the AEPS Test in regards to validity is that studies show the 

AEPS Test provides valid scores for children with disabilities.  The AEPS Test has also 

demonstrated the ability to accurately assess functional skills.  Additionally, the AEPS 

Test shows evidence of concurrent validity by indicating high correlations with various 

instruments used for similar purposes as the AEPS Test.  

One limitation of the AEPS Test is that the overall findings on the construct 

validity of the AEPS Test indicates possible gaps with sensitivity, specifically detecting 

individual differences within individual performances.  For an instrument to monitor 

progress, the instrument must have the characteristics to carry out such a function and 

differentiate among scores and performance for individual children across performances.  

A high level of sensitivity is essential for valid scores to capture mastery of 

developmental items.  Thus, for the AEPS Test to produce valid scores, the AEPS Test 

must have the sensitivity to detect varying levels of change in performance.  The main 
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limitation of the studies examining properties related to the AEPS Test is the conflicting 

result as to whether or not the AEPS Test is sensitive enough to detect individual 

differences at the level necessary for making data-driven decisions.   

Utility 

As described previously in this chapter, utility is one aspect of validity.  

Specifically, utility is often used interchangeably with social validity.  Studies examining 

the utility of the AEPS Test investigated the following: the overall utility, likeability, and 

acceptability of the AEPS Test.  

Two studies examined the overall utility and acceptability of the AEPS Test 

(Bricker et al., 1990; Gao, 2008).  Gao examined the social validity of the AEPS Test, 

Level II only and found the instrument was perceived as a useful and preferable 

assessment tool for teachers.  Limitations of the study include a relatively small 

homogenous sample size (n = 32) as well as no children within the sample with an 

identified disability.  All the participants came from one public school across five 

classrooms.  One inference could be that teachers in this population prefer to implement 

the AEPS Test for children who are developing typically; however, due to the limitations 

of the sample size as well as lack of description regarding the demographics of the 

teacher and type of classroom (i.e., inclusive or non-inclusive), it is difficult to generalize 

the results.  Bricker et al. (1990) conducted a large study looking at various aspects of the 

EPS (i.e., the original version of the AEPS Test).  The sample included 335 children, 

including 152 children with disabilities and 93 children identified at-risk.  The sample 

ranged in ages from 2 months to 6 years of age for children across seven early 
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intervention programs in four states.  The outcomes of the study indicated that overall the 

EPS performed well in regards to utility.  The majority of responses to questionnaires 

were favorable to the test content and administration guide according to the early 

intervention programs.  The results of the study also indicated that the EPS is most 

appropriate for children who have mild to moderate disabilities.  Children with more 

severe disabilities may need supplemental assessment resources.  There have been no 

replication studies for either instrument. 

Kim and Sugawara (1998) and Kim et al. (2000) examined the differences 

between the first edition of the AEPS Test, 1
st
 edition, Level I and the Battelle 

Developmental Inventory (BDI) for determining eligibility for children with disabilities.  

Parents completed checklists and questionnaires to determine the extent to which the tests 

measured functional skills of the children tested and gauged overall parental satisfaction 

with their participation during the assessment.  The findings indicated parents preferred 

the process of using the AEPS Test to provide more information on the child‘s typical 

performance, address the parent‘s concerns, and measure more functional skills over 

those of a traditional norm-referenced test.  Additionally, parents reported the process of 

using the AEPS Test allowed a higher level of involvement and input.  A main limitation 

of this study is that the sample contained only 30 parents, all with four-year-old children 

where only communication delays were evaluated.  The specificity of the sample limits 

the ability to generalize the findings.   

In conclusion, studies provide evidence that the AEPS Test has several strengths 

in regards to utility.  Specifically, the AEPS Test has been demonstrated to be a preferred 
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tool for teachers.  Additionally, parent satisfaction levels were reported to be high given 

to the ability of the AEPS Test to provide detailed information on not only children‘s 

performances, but on family input as well.  Replication studies with larger sample sizes 

would strengthen the findings.  

Reliability 

Studies related to the reliability of the AEPS Test included investigations of the 

following: (a) inter-rater reliability; (b) test-retest reliability; (c) internal consistency; and 

(d) item analysis.  Six studies examined inter-rater reliability (Bailey & Bricker, 1986; 

Bricker et al., 1990; Grisham-Brown, Hallam, & Pretti-Frontczak, 2008; Hsia, 1993; 

Noh, 2005; Sher, 2000).  The scores of the AEPS Test were found to be reliable and 

inter-observer agreement was high for the total instrument (Bricker et al., 1990; Hsia, 

1993; Slentz, 1986).  However, in one study the cognitive domain had lower inter-rater 

reliability (Bailey & Bricker, 1986).  The second edition of the AEPS Test is shown to 

have high inter-rater reliability.  Sher (2000) indicated high reliability for five of the six 

developmental domains.  The communication domain was found to have moderate    

inter-rater reliability.  However, a major limitation for Sher was the strong correlations 

are only generalizable to ―trained‖ observers.  Often, early childhood professionals are 

not trained observers, thus may be at a disadvantage for gathering reliable data.  Two 

additional studies show satisfactory inter-rater agreement (Grisham-Brown et al., 2008; 

Noh, 2005).  However, all participants in the first study (Grisham-Brown et al., 2008) 

were from the same site and had a higher level of training and familiarity with the AEPS 
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Test due to extensive training and weekly technical assistance which may have 

influenced the inter-rater agreement and fidelity.   

Three studies analyzed test-retest reliability of the AEPS Test (Bailey & Bricker, 

1986; Bricker et al., 1990; Slentz, 1986).  The scores were found to be reliable.          

Test-retest agreement was high indicating the instrument measures stable behaviors over 

a two-week period (Bricker et al., 1990).  The first edition of the AEPS Test is shown to 

have a high degree of score consistency over time and across domains for children with 

and without disabilities by all three studies (Bailey & Bricker, 1986; Bricker et al., 1990; 

Slentz, 1986).  There are no studies on the second edition of the AEPS Test which 

evaluate the test-retest reliability of the AEPS Test.  The lack of knowledge concerning 

the psychometric properties for the second edition is critical due to the frequency at 

which the AEPS Test is given for multiple purposes by multiple people.   

Four studies investigated the internal consistency of the AEPS Test (Bricker et al., 

1990; Hsia, 1993; Noh, 2005; Slentz, 1986).  In studies on the first edition of the AEPS 

Test, Slentz examined internal consistency and showed a high degree of variability in the 

relationship between individual domains.  The relationship between individual strand and 

domain scores is generally stronger than the relationship between individual strands 

within a domain.  EPS did well in the area of internal consistency showing the items 

within strands are related to their assigned domain.  A significant distinction is the EPS-I 

had only a ―+‖ or ―-‖ scoring system which is not a sufficiently expansive scoring model 

to capture a range of ability levels, especially when the author identified the four levels of 

impairment as (a) non-delayed, (b) at-risk, (c) mildly impaired, or (d) moderately 
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impaired.  The author (Slentz, 1986) stated the EPS-II purports to measure development 

and although identifies four distinct developmental ability levels, there are only two 

scoring categories.   

Hsia (1993) also provided support for internal consistency within the first edition 

of the AEPS Test.  The study indicates there is a strong relationship between individual 

domain and total test score.  There is only one study on the internal consistency of the 

second edition of the AEPS Test and the analyses show a strong relationship among 

domain scores and items in domains (Noh, 2005).  The findings of the study are an initial 

start toward building an evidence base.  However a larger sample is needed along with 

replication studies and additional analyses on internal consistency 

One study included an item analysis of the AEPS Test.  Bricker et al. (1990) 

conducted a large study looking at various aspects of the EPS.  Overall the EPS 

performed well under categories involving reliability, internal consistency, and item 

analysis.  However there was a general overall deficiency in sensitivity between similar 

groups.  Item analysis showed the items were arranged hierarchically by age.  However, 

the analyses were done using only frequencies and percentages of children who scored 

‗pass‘ and ‗inconsistent‘ and ‗fail.‘  To determine developmental sequence the only 

aspect examined was the frequencies of children passing the easier training objective than 

the more difficult ones.  Although the results of the study indicated all AEPS Test items 

were arranged hierarchically by age, there is an important limitation to note.  The 

approach of only looking at hierarchy of items by age and not necessarily developmental 

sequence and based solely by ability of children without disabilities limits the 
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generalizability of the findings and brings about issues of potential bias.  Also, only 

children two months to four years were included, thus this may have contributed to the 

lack of items for high ability level (five to six years of age).  Also, the children were 

grouped by one year intervals.  An interval of birth to one year may be too large to 

represent all the small and/or fast growth changes, especially from birth to six or nine 

months.  Another limitation is related to sample size.  The sample size consisted of only 

77 children without delays or at risk.  There are great differences in how children with 

developmental delays and disabilities develop.  Therefore to conduct the analyses using a 

sample size of only 77 children none with delays or disabilities weakens the argument the 

items were in hierarchical arrangement and in the proper developmental sequence.  The 

conclusions may be true for the population tested, but the conclusions can not be 

extended to other populations, especially children with disabilities.  The study calls for 

data to examine the reliability of the EPS to monitor child progress toward intervention 

goals and for program evaluation.  An item analysis is needed for the second edition of 

the AEPS Test as well to get a comprehensive sense of the reliability for the AEPS Test.   

Bias 

Although no studies to date were conducted on the AEPS Test directly assessing 

bias, related observations of the research on the AEPS Test touch on potential aspects of 

bias.  Key issues to consider regarding bias within an instrument are in relation to fairness 

and relevance as well as the methods in which various groups functioned, participated, 

and provided findings for the studies described in the literature review and synthesis.  

Across all the studies on the AEPS Test included in the literature synthesis, there were 
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differences in the variables used and methods for measuring across various groups.  For 

example, several studies had small sample sizes (e.g., Bailey & Bricker, 1986; Gao, 

2008; Grisham-Brown et al., 2008; Kim & Sugawara, 1998; Kim et al., 2000; Sher, 2000) 

and/or homogenous samples for key variables such as gender and level of disability (e.g., 

Gao, 2008; Grisham-Brown et al., 2008; Noh, 2005; Sher, 2000; Slentz, 1986).  Several 

studies did not have equal representation of children without disabilities and children 

with disabilities.  Alternatively, there were studies in which no one in the sample had a 

diagnosed delay or disability (i.e., Gao, 2008).  Some studies dealt only with specific 

disabilities within the sample such as communication delays (i.e., Kim et al., 2000) or 

Downs Syndrome specifically.  The samples were often homogenous by age as well (i.e., 

all 4-year olds or all age ranges between 20-40 months) as seen in Sher (2000) and Bailey 

and Bricker (1986), respectively.  Bias is likely in the above situations due to the specific 

nature of the sample.  The findings cannot be generalized to a wider population.  If bias is 

present, the ability to make decisions regarding diverse groups of children may be 

impacted.  

Fairness is another dimension of bias.  Fairness, as a related issue, ―is a value 

judgment about the appropriateness of decisions or actions based on test scores.‖  Many 

of the studies used perspectives and judgments made by individuals to provide data.  

Also, the methodology in some of the studies consisted of additional, intensive training to 

professionals working with children.  The expanded training experience is biased against 

small sample size.  Often the participants received special training that would not be the 

case in general use (e.g., Grisham-Brown et al., 2008; Sher, 2000).  The participants had 
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an advantage over the general population who would be using the AEPS Test without 

additional training or expertise.  

 Relevance may need to be considered when evaluating for bias.  Without having 

an appropriate scale to measure a child‘s performance, results do not have much 

meaning.  In the case where internal consistency and item analysis studies have not been 

conducted for the second edition of the AEPS Test, so much is unknown regarding how 

the items function and the ability of the items to measure what they are suppose to 

measure.  Results of other studies on the second edition may have inaccurate and little 

meaning if the findings were derived from an insufficient scale and sequence of items 

and/or scoring model.   

Summary 

Many early intervention assessment instruments lack fundamental evidence of 

technical adequacy.  Moreover, the instruments have not been validated for the purposes 

in which they are being used.  Technical adequacy attests to the validity, reliability, 

sensitivity, and bias of an assessment instrument.  Teachers need to use instruments with 

known and sufficient technical adequacy to make informed instructional decisions.   

One of the most commonly used curriculum-based assessments in ECSE is The 

Assessment, Evaluation, and Programming System for Infants and Children (AEPS Test).  

The AEPS Test is a criterion-referenced, curriculum-based assessment designed to 

produce a comprehensive and detailed picture of children‘s behavioral profiles by 

gathering observation data as children play and participate in daily activities.  The AEPS 

Test has been used in multiple fashions, specifically for program planning, eligibility, 
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accountability, and progress monitoring purposes.  However, the technical adequacy of 

the AEPS Test has not been examined for each use.  

A synthesis conducted of all studies on the AEPS Test to date indicates the main 

limitations of the psychometric properties of the AEPS Test include the following: (a) 

there have not been ANY studies done focusing solely on the progress monitoring 

capabilities of the AEPS Test; (b) there are limited studies focusing on the use of the 

AEPS Test for program planning; (c) of the studies examining the properties related to 

the AEPS Test, the results indicated the AEPS Test may not be sensitive enough to detect 

individual differences at the level necessary for data-driven decision making purposes or 

progress monitoring or program planning.  The AEPS Test needs to be validated for the 

purposes of program planning and progress monitoring to assess the efficiency at which 

the instrument can be used for making data-driven decisions.  The first step in doing so is 

to examine the technical adequacy of the instrument.  Specific technical characteristics 

essential to making data-driven decisions within the context of program planning and 

progress monitoring include the following: (a) accurate developmental sequencing of 

items; (b) density of items; (c) level of sensitivity to detect small changes; and (d) 

identification of items containing bias. 
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METHODOLOGY 

Introduction 

 The purpose of Chapter 2 is to present the content and procedures of the 

Methodology for the study.  Chapter 2 consists of five sections.  The first section is a 

statement of the research questions examined in the study.  The second is a description of 

the participants selected, followed by the third section, which is a discussion of the 

assessment measure examined in the study.  The fourth section is a rationale for the 

analytical approach, and final section is a brief description of the procedures used for data 

collection and analysis in the study. 

Research Questions 

 The study is designed to (a) examine the psychometric properties of the AEPS 

Test; (b) provide a process for establishing psychometric properties for other Curriculum 

Based Assessments (CBAs); and (c) identify and guide evaluation and subsequent 

revisions of the AEPS Test.  The study was completed using assessment data collected 

using the AEPS Test.  Analyses include application and discussion of Classical Test 

Theory as well as Rasch Modeling techniques. 

The study is guided by the following three research questions: 

1. Dimensionality: Do the items within each level of the AEPS Test measure a 

single dimension? 

2. Item Analysis:  
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a. Item Structure: What is the distribution of items across each level of 

the AEPS Test? 

b. Content Validity: Is the ordering of the item content consistent with 

developmental and pedagogical models of the latent trait? 

c. Item Bias: Does each level of the AEPS Test contain item bias?  

3. Scaling Structure: Does a three-category model (i.e., scores of 0, 1, 2) fit the 

data for each level of the AEPS Test? 

Participants 

The study consists of a convenience sample of children ranging in age from 0–72 

months identified as belonging to one of three categories: children defined as typically 

developing, children considered at-risk for delays, and children identified as having delays 

or disabilities.  Rasch analysis mandates a large database for valid results, that is, 500 or 

more subjects per sub-sample.  The sample includes 24,356 children in 3 sub-samples: 

4,032 children identified as typically developing, 881 identified as at-risk for a delay, and 

19,442 children identified with developmental delays or disabilities.  Males are 

significantly overrepresented in the sample with approximately twice as many males 

(16,080) as females (8,276).  Nearly half of the states (i.e., 24) within the U.S. are 

represented.  See Table 2 for distribution of children by chronological age.  
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Table 2 

 

AEPSi Database Summary: Chronological Age as of May 2009  

 
 

Age* 

 

N** 

  

Age* 

 

N** 

  

Age* 

 

N** 

 

 

0 

 

4 

  

31 

 

195 

  

62 

 

NA 

1 16  32 230  63 NA 

2 27  33 233  64  

3 42  34 257  65 NA 

4 57  35 389  66 NA 

5 53  36 520  67  

6 88  37 523  68  

7 88  38 407  69  

8 80  39 385  70  

9 84  40 380  71  

10 99  41 384  72  

11 78  42 374  73  

12 90  43 400  74  

13 93  44 394  75  

14 115  45 403  76  

15 108  46 443  77  

16 95  47 464  78  

17 98  48 484  79  

18 94  49 478  80  

19 137  50 446  81  

20 135  51 527  82  

21 160  52 575  83  

22 174  53 574  84  

23 155  54 590  85  

24 182  55 644  86  

25 234  56 590  87  

26 221  57 656  88  

27 217  58 689  89  

28 250  59 676  90  

29 216  60 599  91  

30 256  61 530  92 

 

 

 
Note. *= Chronological age in months; **= Data provided by Paul H. Brookes Publishing. 
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Measures 

Only one assessment measure was used in the study (i.e., the AEPS Test).  

Although the AEPS Test was not administered specifically for the study, data collected 

since January 2006 was examined throughout the study.  The following section provides 

an overview of the construction, organization, and scoring of the AEPS Test. 

The AEPS Test is a criterion-referenced curriculum-based assessment designed to 

link assessment, goal development, intervention, and evaluation for the purpose of 

improving outcomes for children with disabilities or developmental delays.  An expanded 

overview of the purposes of the AEPS Test and critical presentation of the psychometric 

properties are described in Chapter 1 of the study.  

The second edition of the AEPS Test maintains the historical division of two 

separate developmental levels identified as Level I and Level II.  Level I contains items 

associated with typical development from birth to three years (i.e., chronological ages   

0–36 months).  Level II contains items associated with typical development from three to 

six years (i.e., chronological ages 36–72 months).  The number of items varies between 

the two levels of the AEPS Test and do not always correspond to the same skill.  Table 3 

provides the total number of items for each level of the AEPS Test.  

Each level of the AEPS Test is divided into six developmental areas: Fine Motor; 

Gross Motor; Adaptive; Cognitive; Social-Communication; and Social.  The 

developmental areas are divided into strands with items in each strand falling under 

common categories.  See Table 4 for an overview of the areas and strands in the AEPS 

Test.  
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Table 3 

 

Number of AEPS Test Items per Developmental Area 

 
  

Number of Items 

 

 

Area 

Level I 

(Birth to Three Years) 

Level II 

(Three to Six Years) 

 

 

Fine Motor 

 

33 

 

15 

 

Gross Motor 55 17 

 

Adaptive 32 35 

 

Cognitive 58 54 

 

Social-Communication 46 49 

 

Social 25 47 

 

Total Number of Items 249 217 

 

 
Note. Information adapted from Bricker et al., 2002 
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Table 4 

 

Overview of Areas and Strands for Level I and Level II of the AEPS Test 

 
 

 

Areas 

 

Strand: Level I 

Birth to Three 

 

Strand: Level II 

Three to Six 

 

 

Fine Motor 

 

A. Reach, Grasp, and Release  

B. Functional Use of Fine 

Motor Skills 

 

A. Bilateral Motor 

Coordination 

B. Emergent Writing 

 

Gross Motor A. Movement and locomotion in 

supine and prone position 

A. Balance and Mobility 

B. Play Skills 

 

Adaptive A. Feeding 

B. Personal Hygiene 

C. Undressing 

A. Mealtime 

B. Personal Hygiene 

C. Dressing and Undressing 

 

Cognitive A. Sensory stimuli 

B. Object Permanence 

C. Causality 

D. Imitation 

E. Problem Solving 

F. Interaction with Objects 

G. Early Concept 

 

A. Concepts 

B. Categorizing 

C. Sequencing 

D. Recalling Events 

E. Problem Solving 

F. Play 

G. Premath 

H. Phonological Awareness 

and Emergent Reading 

 

Social-Communication A. Prelinguistic Communication 

Interactions 

B. Transition to Words 

C. Comprehension of Words 

and Sentences 

D. Production of Social-

Communicative Signals, 

Words and Sentences 

 

A. Social-Communicative 

Interactions 

B. Production of Words, 

Phrases, and Sentences 

Social A. Interaction with Familiar 

Adults 

B. Interaction with Environment 

C. Interaction with Peers 

A. Interaction with Others 

B. Participation 

C. Interaction with Environment 

D. Knowledge of Self and 

Others 

 

 
Note. Information adapted from Bricker et al., 2002 
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Individual AEPS Test items are referred to as goals and/or objectives.  Goals and 

objectives are related as parts of a more complete concept of measuring development.  

The objectives or more discrete skills represent components of the goal.  There are two 

types of goals: (a) additive goals and (b) developmental goals.  Additive goals are 

comprised of two or more discrete objectives which are combined to define larger, more 

general concepts within development domains.  Developmental goals stand alone to 

address larger concepts within developmental domains.  For Level I, there are 7 additive 

goals and 61 developmental goals.  For Level II, there are 27 additive goals and 27 

developmental goals.  The type of goal impacts the overall goal score (see discussion of 

scoring at the end of this section).  

No chronological ages are associated with AEPS Test items.  The strands and 

goals have been arranged from easier or developmentally earlier skills to more difficult or 

developmentally more advanced skills.  The objectives associated with each goal are 

arranged in a reverse sequence.  Generally the most difficult items occur first; the less 

difficult items follow.  The content of the AEPS Test for Three to Six Years (i.e., Level 

II) is less hierarchical than that of the Birth to Three Years (i.e., Level I), reflecting an 

increase in the influence of individual experience and environmental factors on the 

preschool child‘s development.  Development in younger children (Level I) tends to be 

strongly linear whereas older children (Level II) demonstrate overlapping skill 

development. 

The AEPS Test includes three approaches to collecting information: observation, 

direct test, and report.  Observation of the performed item is the preferred method of 
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collecting data.  If the observational approach is not possible, direct test is a viable 

alternative.  With the direct test method the examiner directly elicits a behavior from the 

child.  In this case, a ―D‖ should be recorded along with the performance score.  Another 

acceptable method of gathering data may use a report from a reliable source such as the 

child‘s teacher or a family member and the letter ―R‖ should be recorded with the 

performance score.  The last two alternatives are recorded in the notes section of the 

AEPS Test.  

Items on the AEPS Test are scored as 0, 1, or 2.  These values are categorical.  

The distances between 0 and 1 and/or 1 and 2 cannot be defined as equal intervals but 

described below.  The values are ordered from low to high and are assigned according to 

the child‘s response to a task.  If the child is unable to perform the skill, a score of a ―0‖ 

is recorded for the item.  The ―0‖ indicates the child does not perform the item with 

repeated opportunities, assistance, adaptations, modifications, or it is not expected based 

on the knowledge of development (e.g., the child‘s chronological age is three months old 

and the skill of following two-step directions would not be expected for that age).  If the 

child‘s performance on the item is emerging, the child performs part of the item criterion, 

inconsistently performs the item criterion, or performs the item with assistance, a score of 

―1‖ is recorded for the item.  If the child consistently and independently performs the 

skill according to the stated item criteria, across materials, settings and people, a score of 

―2‖ is recorded for the item.  It is important to note that for additive goals, the scoring 

rules differ.  If a child‘s performance on all objectives is scored as a 2, then the goal is 

scored a 2.  If a child‘s performance on the objectives is scored with any combination of a 
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0, 1, and 2, then the goal is scored as a 1.  If a child‘s performance on all objectives is 

scored with a 0, then the goal is scored 0.   

There are two types of summary scores: (a) Area Percent Score; and (b) Total 

Percent Score.  The Area Percent Score is comprised of the area raw score (i.e., 

cumulative score of all the 0s, 1s and 2s) divided by the total area score possible.  The 

Total Percent Score is comprised of the total raw score (i.e., cumulative score of all the 1s 

and 2s) divided by the total score possible for all areas.  A third summary indicator of a 

child‘s performance is to generate an Area Goal Score.  The Area Goal Score is the 

summary of goals receiving scores of 2s and 1s for each of the six developmental areas.   

The Rasch Model 

The Rasch Model is a method of analyses used to gather measurements from 

categorical data.  The measurements include specific information about items, persons, 

abilities or traits, and rating scale of data (Stone, 2003).  The Rasch Model was used as 

the primary method of analyses in the study.  The following section justifies the use of 

the Rasch Model to examine the research questions outlined in the study.  

Recognition of the possible benefits of using Item Response Theory (IRT) in the 

field of early intervention began more than 25 years ago (Garwood, 1982; Sheehan, 1982; 

Snyder & Sheehan, 1992).  During the past two decades, several early childhood 

assessments have been created based on IRT (Berry, Bridges, & Zaslow, 2004; Meisels, 

2007).  Tests created using IRT include the test used by states to address the No Child 

Left Behind mandates (Lambert, Nelson, Brewer, & Burchinal, 2006).  Other 

educationally oriented tests developed using IRT include the Scholastic Assessment Test 
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and the Graduate Record Examinations.  There is a trend in educational literature calling 

for the use of IRT to create an early childhood assessment to describe the sequence and 

patterns of growth, and ability level (Thorndike, 1999; Wright, 1999).  In current 

literature the call is for an IRT to provide a means to gain information about a child‘s 

relative position on a specific developmental path ordered by difficulty (Meisels, 2007).  

Item Response Theory is defined as ―a collection of statistical models and 

techniques used to fit categorical responses to items‖ (Lambert et al., 2006, p. 32).  There 

are three models within IRT which are based on the number of parameters in the model 

(Lambert et al., 2006; McDonald, 1999).  The one-parameter logistic (1-PL) IRT model, 

often referred to as the Rasch Model by some, identifies the item on the latent trait scale.  

If an additional parameter is used, it is described as the two-parameter (2-PL) IRT model.  

This parameter functions as an estimate of discrimination or bias among the data.  A third 

parameter (3-PL) IRT model is used to represent the guessing parameter (Lambert et al., 

2006), which accounts for whether the examinees are choosing their responses at random.   

The Rasch Model includes ―a family of mathematical formulae for the 

relationship between the probability of being observed in a particular category, and the 

difference between an individual‘s ability and an item‘s difficulty‖ (Wright & Linacre, 

2001, p. 825).  The Rasch Model helps to transform raw data from human sciences into 

abstract, equal interval scales (Bond & Fox, 2007).  The Rasch Model allows for the 

examination of a non-equal interval scale such as the AEPS Test.  Essentially, the Rasch 

Model changes categorical data (e.g., scores of 0, 1, 2 of the AEPS Test which represent 

a discrete range of ability on developmental skills) into interval data.  Once the data have 
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been transformed into interval data, higher level statistical analyses can be conducted.  

Such analyses cannot be run on categorical data.  

The Rasch Model is considered by some to contrast with Item Response Theory 

(IRT; Bond & Fox, 2007; Smith & Smith, 2004).  Others from within the IRT tradition 

consider the Rasch Model to be synonymous with the first model of IRT because the 

second and third parameters in the IRT Model attempt to add on the ability to assess 

guessing and item bias (Hambelton & Swaminathan, 2001).  However, proponents of the 

Rasch Model argue that guessing and item bias are detected within the model itself (Bond 

& Fox, 2007; Smith & Smith, 2004).  The Item Response Theory one parameter logistic 

(1 PL) model / Rasch Model were applied to the study because the model is arguably one 

of the best models available to provide the necessary objectivity for the construction of a 

scale that is separable from the distribution of the attribute in the persons it measures 

(Bond & Fox, 2007; Embretson & Reise, 2000; Smith & Smith, 2004).  Having shown 

the theoretical parallels of IRT and the Rasch Model, the study used the procedures and 

approaches of the Rasch Model.  Thus throughout the analytic discussion, the model is 

referred to as the Rasch Model rather than the one parameter logistic (1 PL) model 

despite their practical similarities.  

Rasch offers sample-free calibration of items and item-free person measures as 

functions of this objective measurement.  One aspect of the Rasch Model is the notion 

that a person‘s ability is independent of the set of items administered (Andrich, 1988).  

For example, the performance by a child on an item from the AEPS Test; Level I: Fine 

Motor Area: Strand A: Goal 4.0: Grasps pea-size object with either hand using tip of the 
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index finger and thumb with hand and/or arm not resting on surface for support can 

provide information on how that same child may perform on a related item such as, 

AEPS Test; Level I: Fine Motor Area: Strand B: Goal 3.0: Uses either index finger to 

activate objects.  This information is essential for the population examined in this study 

because it allows for conclusions to be drawn regarding individual performance.  Also, 

under the Rasch Model by definition, once the AEPS Test is validated with the current 

sample for the study the information should remain stable for additional samples made up 

of similar subgroups and characteristics (Andrich, 1988; Bond & Fox, 2007; Lambert et 

al., 2006).  

The Rasch Model maintains the following presumptions: (a) Ability to recognize 

the presence or absence of behavior and to order observations along the 

none/some/more/all continuum presumes that some underlying theory is guiding those 

observations; (b) Sensitivity to the ordered acquisition of the skills or abilities under 

investigation (i.e., the model should aim at uncovering the order of development 

acquisitions); (c) Capacity to estimate the developmental distances between the ordered 

skills or persons; and (d) Assistance in determining whether the general development 

pattern shown among items and persons is sufficient to account for the patterns of 

development shown by every item and every person (Bond & Fox, 2007).   

For purposes of the study, under Presumption 1, the underlying theory that was 

tested is development, specifically, the presence or absence of mastery for a 

developmental skill on the AEPS Test when assessed with the scoring options of a 0, 1, 

or 2.  Referencing Presumption 2, the study investigated the intrinsic order and 
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developmental sequence of items on the AEPS Test.  For example, the study tested that 

the developmental sequence of aligning and stacking objects (Level I: Strand A: Goal 5) 

begins with mastery of releasing hand-held objects, then being able to release objects 

onto a larger target, then being able to place and release objects balanced on top of 

another with either hand, and finally, being able to align object.  Reflecting Presumption 

3 in the study, the ability to estimate developmental distances, addresses the non-equal 

interval distances that exist among scores of 0, 1, and/or 2, of the AEPS Test.  Finally, the 

study validated the sample to ensure the AEPS Test is relatively stable for additional  

sub-samples with similar traits in accordance with Presumption 4.   

As a result of the strengths of the Rasch Model, it is most often used in 

connection with several research objectives.  All of these objectives are consistent with 

the study‘s proposed purpose of the examination of the current state of the AEPS Test 

and reevaluation of the recommendations to improve the AEPS Test in future research.  

The research objectives are (a) to more rigorously study how items function differently 

for different groups; (b) to place individuals from different groups onto a common scale; 

(c) to understand the psychometrics of the instruments used; (d) to create more order in 

the specific field of study by having a common metric for a particular construct 

(Hambelton & Swaminathan, 1985).  

In terms of the study, these research objectives correspond to (a) assessing item 

bias within the AEPS Test; (b) placing the items on Level I and Level II on one scale in 

future work once items containing bias are detected and revisions made to minimize 

and/or eliminate bias; (c) testing the psychometric properties of dimensionality, validity, 
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reliability and item bias of the AEPS Test; and (d) examining whether children follow the 

model of development or whether children follow the abilities of a normative sample of 

typically developing children using the Rasch Model.   

One of the key characteristics of the Rasch Model is the assumption that the 

examinees‘ performance of a test can be predicted or explained in terms of one or more 

traits or constructs.  A construct is called a latent trait under the Rasch Model because the 

trait is assumed to underlie and directly influence responses to items on a scale designed 

to measure that trait (e.g., mastery of developmental skills on a measure such as the 

AEPS Test; Hambelton & Swaminathan, 1985).  The Rasch Model specifies a 

relationship between the observable examinee item performance and the traits or abilities 

assumed to underlie performance on the test.  This model provides a means for estimating 

scores for examinees on the traits.  A key characteristic in the model is that the traits must 

be estimated from observable examinee performance on a set of test items.  It is 

important to point out that the scale of the traits does not depend on any particular item 

set, but exists independently.  This is critical due to the interrelated nature of 

development.  

As stated in Chapter 1, the majority of analyses related to the examination of the 

psychometric properties of the AEPS Test prior have used Classical Test Theory (CTT).  

Classical test theory (CTT) is a broad term for several psychometric approaches applied 

to examine individual differences.  CTT utilizes traditional item and sample dependent 

statistics.  The majority of analyses under CTT have focused on examinee assessment at 

the test score level, rather than at the item level (Schumacker, 2005).  CTT was 
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considered for the study; however it was determined that the Rasch Model is the 

preferred approach to examining the current research questions due to several limitations 

of CTT.  The following section explains the rationale for using Rasch Modeling over 

CTT.   

The original intent for the development of IRT/Rasch Modeling was to combat 

the shortcomings of CTT.  Specifically, there was a need to create assessment models that 

could adjust to nominal or ordinal items (Embretson, 1996).  The accommodations made 

for nominal and ordinal items create greater precision of measurement with shorter 

assessment tools with fewer items (Lambert et al., 2006).  The benefit of using shorter 

assessment tools allows for the examination of the AEPS Test at Level I and at Level II, 

separately.  Additionally, the data sample for the study may present large portions of 

incomplete and/or missing data.  However, the Rasch Model can provide information 

about specific behaviors and can be used with individuals with missing data (Lambert et 

al., 2006).  Rasch analyses can address issues of missing data within the sample because 

the items are directly connected to the estimated latent ability score rather than indirectly 

through the total raw score in CTT (Embretson & Reise, 2000).  CTT provides no basis 

for determining how an examinee might perform when confronted with a test item under 

varying circumstances (Hambelton & Swaminathan, 1985; Schumacker, 2005).  In the 

area of child development this consideration is essential given the broad continuum of 

development.  The predictive nature of Rasch Modeling can provide essential guidance 

and realistic expectations for early childhood professionals when working with children 

of varying abilities.  Specifically, the Rasch Model is applicable to the study because the 
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AEPS Test is designed to be used with diverse abilities, and the sample for this study is 

comprised of children ranging in abilities levels.  According to CTT, the values of 

commonly used item statistics in test development such as item difficulty and item 

discrimination depend on the particular examinee samples in which they are obtained 

(Hambelton & Swaminathan, 1985).  This is a limitation for the population of this study 

in that it does not allow for sensitivity of performance or diversity among examinees.  

CTT states that comparisons of examinees on an ability measured by a set of test items 

comprising a test are limited to a situation in which examinees are administered the same 

test items (Hambelton & Swaminathan, 1985).  By not taking in the differences in 

individuals taking these tests, the researcher is minimizing the actual number of 

independent variables that may contribute to a child‘s performance.  By recognizing 

individual differences, the instrument can be improved and made more effective. 

Another shortcoming with CTT, in comparison to the use of Rasch Modeling, is 

that CTT is sample specific (Schumacker, 2005).  CTT is considered sample specific 

because, most often, the individual is compared to a normed sample.  The continuum of 

development is not being examined and the individual is being compared to sample 

criterion.  CTT examines item difficulty and by gathering higher item difficulty values 

from examinee samples of lower-average knowledge while lower item difficulty values 

occur from examinee samples of above-average knowledge (Schumacker, 2005).  For 

item discrimination, CTT gathers higher values from heterogeneous examinee samples, 

and lower values are associated with homogeneous samples (Schumacker, 2005).  The 

limitation of sample dependent relationships reduce the overall utility of these statistics, 
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thus making it difficult to apply to a sample such as the one used in the study in a 

generalizable manner.  Rasch is not considered as sample specific because the items are 

independent of the sample and the sample is independent of the persons (Fox & Jones, 

1998).  For example, when examining the AEPS Test, it can be said that if a child can 

manipulate a pea-sized object such as a piece of cereal, other objects of similar traits such 

as size and texture, such as a bead, can also be manipulated.  The non-sample specific 

nature of Rasch Modeling allows for generalizability, whereas CTT cannot make that 

claim to the same degree.  In CTT, the standard for the person‘s score and the others in 

the normed group and the numerical basis is the ordinal scale (Bond & Fox, 2007).  The 

meaning of the score is found in its position relative to the normed group according to 

norm referenced criteria.  CTT cannot be in interval or ratio scale because interval scale 

measurements can only be justified under two conditions: (a) if it can be assumed that the 

true score is normally distributed and (b) if it can be demonstrated that the observed 

scores have a normal distribution (Fox & Jones, 1998).  If both of these are not 

reasonable, the interval scale is not appropriate.  For the population served in early 

intervention, those assumptions are often not reasonable.  The assumptions were not met 

for the study primarily because of the sample on which we use the AEPS Test but 

secondly on how the AEPS Test is constructed.  This implies that if items could be drawn 

from one population (i.e., typically developing children), the items may not work with 

another population (i.e., atypically developing children).  Thus, CTT depends on the 

target distributions of the latent trait as well as the sample to which it is applied.  

Therefore, interval scale cannot be achieved for CTT (Fox & Jones, 1998).  With the 
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Rasch Model, persons and items are on one common scale and the numerical basis is 

interval or ratio.  

 Overall, the key difference between the Rasch Model and Classical Test Theory is 

that under the Rasch framework, information (precision) can vary depending on where an 

individual falls along the latent trait continuum, whereas, in CTT, the scale reliability is 

the same for all individuals regardless of their raw-score levels (Hambelton & 

Swaminathan, 1985).  Given the limitations of CTT discussed above, and the benefits 

outlined, the application of the Rasch Model for the study are evident. 

Procedures 

 The following section provides an overview of the data collection methods, the 

procedures to gain access to the data sample, and a description of the established set of 

procedures used to examine each research question within the study.  Each set of analyses 

were run for Level I of the AEPS Test and for Level II of the AEPS Test due to the nature 

and construction of each level (see Measures sections for additional explanation).  

Therefore, each were treated as a distinct sub-scale for the purpose of analyses.   

Data Collection and Access 

Data were collected by early childhood teams (i.e., teachers, paraprofessionals, 

related service professionals, and family members) across the United States and entered 

into an online data management system called the AEPS Interactive (AEPSi).  The 

AEPSi is a secure, online version of the Assessment, Evaluation, and Programming 

System for Infants and Children (AEPS Test) created by the developers of AEPS Test 

and Paul H. Brookes Publishing Company.  The AEPSi allows early childhood 
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professionals to record, score, track, aggregate, archive, and report on the results of the 

AEPS Test.   

To gain access to the dataset, contact and request for permission to access the 

database was made with Paul H. Brookes Publishing Company who, in turn, exported the 

child data collected for the analyses time frame.  The database was in an EXCEL file and 

received in comma-separated format.  The software used for Rasch analyses (i.e., 

WINSTEPS) uses SPSS data format as input.  See Table 5 for a listing of all the variables 

within the AEPSi for Level I and Level II used in the Rasch analyses.   

Overview of Data Sample 

 The initial examination of the data includes a descriptive analysis of the dataset to 

determine the frequencies, means, and standard deviations for the variables provided 

within the sample.  Mean, standard deviation, and valid N statistics on demographic 

variables such as children‘s gender, chronological age, developmental status, number and 

identity of states, and a count of the tests done per child were determined.  The process of 

conducting descriptive statistical analyses also identified incomplete or missing data.  

The incomplete or missing data were from demographic data, developmental areas, 

strands, and/or goals structures at the individual item level.  After reviewing the 

descriptive statistics decisions were made regarding which portions of the sample were 

used based on the criteria needed per set of analyses to address each research question 

(See Chapter 3 for further explanation of the decisions).   
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Table 5 

 

Variables in AEPSi Used in Rasch Analyses  

 
 

Source 

 

Variable Name 

 

Description 

 

 

Child Profile 

 

State 

 

State in which program is located 

 

 Id Unique system identifier for the child 

 

 Dob Date of birth 

 

 Adjusted Age Child‘s adjusted chronological age calculated by database system 

 

 Gender Male or female 

 

 Level AEPS Level I or II 

 

 Dev_status Three levels of development: developmental delay or disability, 

at-risk, typically developing 

 

Assessment Id System identifier for assessment 

 

 Child_id System identifier for child 

 

 Level_id AEPS Level I or II 

 

Scores Assessment_id System identifier for child 

 

 Area_id Six skill areas: fine motor, gross motor, adaptive, cognitive, 

social-communication, social 

 

 Strand_seq Strands for the areas 

 

 Goal id Goal identifier 

 

 Objective id Objective identifier 

 

 Score Score for a particular goal or objective 

 

Area Assessment Assessment_id System identifier for assessment 

 

 Area_id Six skill areas: fine motor, gross motor, adaptive, cognitive, 

social-communication, social 

 

 Raw score Raw score for area 

 

 

Note. Data provided by Paul H. Brookes Publishing Co. 



54 

 

Procedures for Testing Dimensionality 

Two types of analyses were conducted to test for dimensionality.  Using CTT, a 

confirmatory factor analysis was performed.  Using the Rasch Model, a Principal 

Components Analysis of the Residuals was conducted.  The following sections explain 

these procedures further.   

In general, a factor analysis identifies variables that are clustered together 

evidenced by high correlation with one another.  This group of variables, therefore, 

represents a common underlying variable or factor (Kachigan, 1991).  The three main 

goals of factor analysis are (a) to assist in the determination of the number of latent 

constructs underlying a set of items (variables); (b) to provide an approach for explaining 

variation among variables (items) using a few newly created variables (factors); and (c) 

to define the content of factors, for example, latent constructs (Suhr, 2009).   

There are two main types of factor analyses: exploratory and confirmatory.  The 

goal of an exploratory factor analysis (EFA) is to identify the potential underlying factor 

structure by determining the number of constructs for a set of observed variables without 

imposing a preconceived structure on the outcome (Child, 1990; Stevens, 1996; Suhr, 

2009).  The goal of a confirmatory factor analysis (CFA) is to verify the factor structure 

of a set of observed variables.  CFA allows the researcher to test the hypothesis, using 

knowledge of the theory and empirical research, to determine that a relationship between 

observed variables and their underlying latent constructs exists (Kachigan, 1991; Stevens, 

1996; Suhr, 2009).  The confirmatory factor analysis was used to confirm previous 
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findings (Bricker et al., 2002) that one latent trait exists in each level of the AEPS Test 

(i.e., level of mastery of developmental skills).   

A confirmatory factor analysis was conducted to identify the latent trait(s) in the 

AEPS Test (Kachigan, 1991; Stevens, 1996).  The type of rotation applied to the factor 

structure used with confirmatory factor analyses depends on the relationship among the 

variables.  Oblique rotation is the appropriate choice when the variables are known to be 

related such as the developmental areas and accompanying items in the AEPS Test 

(Kachigan, 1991; Stevens, 1996).  A varimax rotation is used when the latent variables 

are independent from or orthogonal to one another (Kachigan, 1991; Stevens, 1996).  The 

SPSS software procedure Factor provides the tools necessary to determine the underlying 

factor structure using oblique rotation.   

It is realistic to expect the CFA will verify the AEPS Test has one latent trait 

involving the mastery of developmental skills.  After the dimensionality of the AEPS 

Test was confirmed the next step was to conduct a full factor analysis to validate existing 

developmental areas within the AEPS Test.  Subsequent CFA factor analyses were 

conducted for each developmental area to examine the associated strands as well.  These 

analyses offer the ability to evaluate which developmental areas/strands are currently 

well constructed and which are less cohesive.   

 Following the confirmatory factor analyses of the developmental areas and 

strands, unidimensionality were further examined through Rasch Modeling.  Rasch 

Modeling attempts to explain all the information in the data by latent measures.  Any 

unexplained variation or residual is considered to be noise or error.  Following 
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standardization of each residual by its model standard deviation, the error should follow a 

random normal distribution.  This error associated with one item should be independent 

of the error term associated with any other item.  Principal Components Analysis of the 

Residuals was conducted to extract the common factor that explains the most residual 

variance (Linacre, 1998; Smith, 2002).   

WINSTEPS software was used for the remaining Rasch analyses.  The procedures 

described in the above sections (i.e., factor analyses and principal components analysis of 

residuals) are not supported by WINSTEPS.  The criteria for using WINSTEPS are as 

follows: (a) ability of the software to be applied across the research questions in the 

study; (b) the acceptability of the software use in the literature; (c) the ability to interface 

with SPSS; and (d) the availability of the software and accompanying statistical software 

support through Kent State University.  Other software programs that meet the 

requirements of the proposed Rasch analyses are RUMM 2020 and BILOG MG 3.  

Consideration was given to the fact that research using WINSTEPS is the most widely 

published and accepted in the United States (Linacre, 2002; Smith & Smith, 2004).   

Procedures for Examining Item Structure 

Rasch analyses were conducted to determine the distribution of items across the 

latent trait continuum.  Analyses assessed the entire latent trait scale for each dimension 

thoroughly.  Specifically, the existing items within both levels of the AEPS Test were 

measured to determine if there are enough items to assess the range of development that 

occurs from birth through 72 months of age.  Additionally, Rasch analyses determined if 

there were redundant items on the AEPS Test.  Redundant items were identified through 
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examining infit and outfit statistics provided by the WINSTEPS program (Bond & Fox, 

2001).   

Item maps were created to represent the developmental pathways and answer 

questions as to (a) whether item R is more difficult than item B; (b) which items are more 

likely to be easiest for examinees; and (c) which items are more likely to be the most 

difficult (Bond & Fox, 2007).  The Item-Person Map of Abilities and Difficulties were 

used to represent an individual‘s location on the developmental pathway.  This map 

answers questions such as: (a) is Child X likely to answer item T correctly; (b) what 

would be more unexpected, that Child X will do poorly on item H or item Z; (c) is Child 

X‘s ability well measured by this test; (d) which child is developing in a trajectory unlike 

the rest of the group; and (e) which items are not usefully located on the pathway in their 

present forms (Bond & Fox, 2007).   

Procedures for Examining Content Validity 

The content validity of the AEPS Test was assessed using Rasch analyses to 

examine whether the ordering of the item content is consistent with developmental and 

pedagogical models of the latent trait.  Specifically, misfits were identified within both 

levels of the AEPS Test.  Through expert validation in combination with the Rasch 

analyses a determination was made as to whether there was sufficient evidence to support 

the content validity of the scale.   

Content validity was assessed by examining the Fit Statistics generated by the 

Rasch Modeling software (WINSTEPS) which describe how the data fit the defined 

model.  Item order and fit were investigated to configure person ability and item 
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difficulty estimates.  Specifically, the study first examined if one categorization of the 

variables resulted in a better ordering of the underlying variable and was more consistent 

with the theory that generated the items originally (Bond & Fox, 2007).  Second, the 

study examined whether there were more items misfit with one categorization than 

another (Bond & Fox, 2007).  Third, the study determined the extent to which the 

responses to each item were consistent with the variables implied by the collection of 

items in the test (Smith & Smith, 2004).  Fourth, the study investigated the extent to 

which the use of each item was consistent with the way people have responded to the 

other items (Smith & Smith, 2004).  Fifth, the study determined the item rank order of the 

individuals to determine its similarity to other items (Smith & Smith, 2004).   

Procedures for Assessing Item Bias 

The final Rasch analyses examined any evidence which supports the 

generalizability of the scale as well as test AEPS Test items which may contain bias.  

Under the Rasch Model, Andrich (1988) defined bias in educational tests of attainment as 

the occasion in which items scale differently in different groups.  According to Andrich‘s 

definition, the study of bias falls within the larger context of the invariance of parameter 

estimate across designated classes.  He recommended two basic approaches to evaluate 

this: the separate item parameter comparisons and the likelihood ratio chi-square (Smith 

& Smith, 2004).  There is minimal difference in the power of the separate calibration and 

between fit approaches for detecting item bias (Smith & Smith, 2004).  Due to the 

complexities in the nature and variation of child development, the group fit statistics were 
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employed in the study.  The group fit statistics can be used to detect interaction effects 

between subpopulations (Smith & Smith, 2004).   

Procedures for Examining Scaling Structure 

The following section presents the procedures for examining the scaling structure 

of each level of the AEPS Test.  Specifically, the analyses determined whether the current 

scale, the 3-category model (i.e., scores of 0, 1, and 2), best fits the data sample.  The 

design of rating scales greatly affects the quality of the responses (Bond & Fox, 2007; 

Linacre, 1999).  Not only should rating scales represent the construct in question (e.g., 

items on each level of the AEPS Test should reflect developmental skills), but the 

organization of the categories must elicit unambiguous responses (Bond & Fox, 2007).  

To examine the utility of rating scales, it is essential to determine the appropriate number 

of rating scale categories (Bond & Fox, 2007; Linacre, 1999; Smith & Smith, 2004).  The 

procedures for identifying the most favorable number of response categories will require 

an examination of category functioning, thresholds or step calibrations, distances between 

threshold estimates, and category fit statistics (Bond & Fox, 2007).  Category functioning 

investigates whether: (a) the data are reliable for the persons and items; (b) the categories 

fit the model sufficiently; (c) the threshold indicates a hierarchical pattern to the rating 

scale; and (d) there are ample data in each category to provide stable estimates (Bond & 

Fox, 2007).  Thresholds or step calibrations identify the level of difficulty in selecting 

one category over the other (e.g., how difficult is it to assess whether a child being 

assessed on the AEPS Test performed at a ―0‖ over ―1‖; Bond & Fox, 2007; Smith, 

2002).  The distance between threshold estimates represents each step defining a specific 
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position on the variable.  If the estimates are too far apart or too close together, it is 

indicative of an issue with drawing distinctions between the rating scale categories (Bond 

& Fox, 2007; Smith & Smith, 2004).  Fit statistics provide a summary of the 

discrepancies between the observations and what is expected to be observed among the 

rating scale categories (Wright & Linacre, 2001).  The findings from the analyses 

described above provide insight for revising the rating scale of the AEPS Test with the 

goal of elevating reliability and validity (Bond & Fox, 2007).   
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CHAPTER III 

 

RESULTS 

Introduction 

 Chapter 3 contains the research findings of this study and is divided into five 

sections.  In the first section an overview of the data sample for the AEPS Test is 

provided.  It is followed by information regarding the dimensionality (i.e., research 

question 1) of the AEPS Test and an analysis of the item structure (i.e., research question 

2.a) and content validity (i.e., research question 2.b) of the AEPS Test in sections two and 

three.  The fourth section contains the results of item bias (i.e., research question 2.c) 

analysis.  The fifth section and final section contains the results of the scaling structure 

(i.e., research question 3) investigation.         

Overview of Data Sample 

Several steps were taken to prepare the data from Paul H. Brookes Publishing 

Company for analysis.  First, duplicate cases were identified, chronological ages were 

calculated, strand and total scores were generated, and missing data were located.  Next, 

cases in which the child identification number and test date were identical, but the AEPS 

Test total scores were different, were deleted from the set.  Third, cases with missing 

chronological ages and cases in which the chronological age was recorded as less than 0 

months, a result of invalid test dates and/or birth dates, were deleted.  Cases in which the 

chronological age exceeded 96 months were also deleted.  Fourth, the ‗level‘ variable 

(i.e., the level of the AEPS Test) was checked to ensure all data entered corresponded to 

the appropriate level of the AEPS Test.  If not, the case was excluded from the sample.  
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The fifth step was to examine scoring entries to ensure only valid options were entered 

(i.e., 0, 1, 2).  Cases with invalid scores were excluded from the sample.  Next, strand 

scores and AEPS Test total scores were examined to ensure the data entered were within 

the range for mathematically possible scores.  Cases with mathematically impossible 

scores were eliminated from the sample.  Finally, missing data for individual cases were 

examined and although missing data resulted for some items, strands, and/or total scores, 

no cases were deleted based on missing data alone.  A total of 60 cases were excluded for 

one or more of the above reasons.  For Level I of the AEPS Test, 19 cases were excluded.  

For Level II of the AEPS Test, 41 cases were excluded.  

Descriptive Overview of AEPS Test: Level I Sample 

Examination of the data for Level I included a descriptive analysis of the dataset 

to determine the means, standard deviations, and frequencies for the variables provided 

within the sample.  Means, standard deviations, valid Ns on demographic variables such 

as a child‘s gender, developmental status, numeric identification code and state label, and 

chronological age are reported next.  

The sample size for Level I of the AEPS Test included 7,162 cases comprised of 

2,451 females and 4,711 males.  The children‘s status included children who were at-risk 

(n = 137); children who were typically developing (n = 371); and children who had 

developmental delays or disabilities (n = 6654).  Children‘s chronological age ranged 

from 0 months to 95 months with a mean of 29.70 months (SD = 13.6).  See Table 2 for 

distribution of children by age in months.  The data set included children from 24 states 

representing all geographic quadrants of the United States.  The frequency distribution of 
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the sample by chronological age for Level I was skewed to the left indicating a 

predominance of child records for ages 39 months and younger.  See Figure 1 for a 

histogram of the chronological age distribution for Level I cases. 

Descriptive Overview of AEPS Test: Level II Sample 

Initial examination of the data for Level II included a descriptive analysis of the 

dataset to determine the means, standard deviations, and frequencies for the variables 

provided within the sample.  Means, standard deviations, valid Ns on demographic 

variables such as a child‘s gender, developmental status, numeric identification code and 

state label, and chronological age were reported next.  

The sample size for Level II of the AEPS Test included 17,194 cases and was 

comprised of 5,825 females and 11,369 males.  The participants‘ status included children 

who were at-risk (n = 744), children who were typically developing (n = 3,661), and 

children who had developmental delays or disabilities (n = 12,788).  Children‘s 

chronological age ranged from 0 months to 96 months with a mean age of 53.61 months 

(SD = 10.5).  See Table 2 for distribution of children by age in months.  The data set 

included children from 23 states representing all geographic quadrants of the United 

States.  The frequency distribution of the sample for Level II was approximately normal.  

See Figure 2 for a histogram of the chronological age distribution for Level II cases.  
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Figure 1. Histogram: Chronological Age in Months Level I 

 

 

Chronological Age 

100 80 60 40 20 0 

800 

600 

400 

200 

0 

Mean =29.7 

Std. Dev. =13.618 

N =7,162 

Fr
e

q
u

en
cy

 



65 

 

 
 

Figure 2. Histogram: Chronological Age in Months Level II 
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Dimensionality 

Factor analysis serves to investigate research question 1 regarding dimensionality.  

Factor analysis identifies variables that are clustered together, evidenced by high 

correlation with one another.  A group of variables represents a common underlying or 

latent variable or factor.  There are two main types of factor analyses: confirmatory and 

exploratory.  The goal of a confirmatory factor analysis (CFA) is to verify the factor 

structure of a set of observed variables.  The goal of an exploratory factor analysis (EFA) 

is to identify the potential underlying factor structure by determining the number of 

constructs for a set of observed variables without imposing a preconceived structure on the 

outcome.   

EFA offers the ability to evaluate the extent to which strands of a given area are 

well constructed and which are less cohesive.  All the variables (i.e., AEPS Test items for 

each level) are analyzed at once in a factor analysis.  Items with the highest correlations 

cluster together at the top or the first factor or component with eigenvalues greater than 1.  

Eigenvalues are mathematical indicators of the correlation with the item and the factor 

itself.  The items that do not meet the variability standards fall out with eigenvalues less 

than 1 thus are not considered for that particular factor or component.  The more closely 

correlated the components within each factor to each other, the more cohesive the measure 

is which can be interpreted to be well-structured.  The less variance explained, the less 

cohesive the measure is considered to be.   
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A confirmatory factor analysis using principle component analysis with oblique 

rotation was performed using SPSS to test dimensionality.  Next, an exploratory factor 

analysis was conducted within each area to examine the AEPS Test at the strand level.  

The CFA resulted in six components that parallel the six areas of the AEPS Test.  

For the AEPS Test: Level I, the six components accounted for 68.5% of the total variance 

explained.  Component 1 accounted for 48.9% of the overall 68.5%.  The analyses loaded 

items on Components 1-5.  No items loaded on Component 6 because only 1% of 

additional variance was accounted for by the sixth component.  For the AEPS Test: Level 

II, the six components also correspond to the six areas of the AEPS Test.  The six 

components accounted for 64.3% of the total variance explained.  Component 1 accounted 

for 50.0% of the overall 64.3%.  The analyses loaded items on Components 1-6.  

Following the CFA, an EFA was conducted within each area to examine the AEPS 

Test at the strand level.  Table 6 contains a summary of the EFA for Level I by area 

including the number of actual strands, number of determined components derived from 

the analysis, percent of variance explained by strand, and which strands loaded on more 

than one component.  

The results for the AEPS Test: Level I show two areas (i.e., gross motor and 

social) have the same number of strands as determined by the EFA.  Two areas (i.e., 

adaptive and fine motor) have one less strand than determined by the EFA.  The cognitive 

area has more strands than components determined by the EFA, and the                     

social-communication strand had one additional strand.  The variance explained per area 

by strand ranges from 72.4%–82.4%.  Each area has at least one strand that loaded on 
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Table 6 

Exploratory Factor Analysis AEPS: Level I—Summary by Area 

 
 

 

Area 

 

 

# of Strands 

 

Determined # of 

Components 

 

% Variance 

Explained 

 

 

Strands Loading 

on >1 Components 

 

Adaptive 

 

3 

 

4 

 

75.0% 

 

Strands A, B, D, F 

 

Cognitive 

 

7 

 

5 

No items on 

component 4 

because the Eigen 

values were higher 

on other 

components 

 

73.0% 

 

Strands D, E, F 

 

Fine Motor 

 

2 

 

3 

 

75.5% 

 

Strand A 

 

Gross Motor 

 

4 

 

4 

 

82.4% 

 

Strands B, C, D 

 

Social 

 

3 

 

3 

 

72.4% 

 

Strands A, B, C 

 

Social-Communication 

 

 

4 

 

3 

 

77.8% 

 

Strands B, C 

 

more than one component.  Three areas (i.e., cognitive, gross motor, and social) have three 

strands loaded on more than one component.  One area (i.e., adaptive) has four strands that 

loaded on more than one component.  The remaining strands (i.e., social-communication 

and fine motor) have two strands and one strand that loaded on more than one component 

respectively.  These results based on the variance explained on the first component 

indicate that overall the AEPS Test: Level I is unidimensional and appears to measure the 

latent trait of mastery of developmental skills.  

Table 7 contains a summary of the EFA for Level II by area including the number 

of actual strands, number of determined components derived from the analysis, percent of 

variance explained by strand, and which strands loaded on more than one component.  
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Table 7 

 

Exploratory Factor Analysis AEPS: Level II–Summary by Area 

 
 

 

Area 

 

 

# of Strands 

 

Determined # of 

Components 

 

% Variance 

Explained 

 

 

Strands Loading 

on >1 Components 

 

Adaptive 

 

3 

 

6 

 

76.6% 

 

All the strands 

hang together, but 

each strand is on a 

separate 

component 

 

Cognitive 

 

8 

 

5 

 

74.7% 

 

Strands A, C 

 

Fine Motor 

 

2 

 

2 

 

75.5% 

 

Strands A, B 

 

Gross Motor 

 

2 

 

2 

 

63.6% 

 

Strand B 

 

Social 

 

4 

 

6 

 

75.4% 

 

Strands A, D 

 

Social-Communication 

 

 

2 

 

3 

 

77.4% 

 

Strands A, B 

 

The results for the AEPS Test: Level II show two areas (i.e., fine motor and gross 

motor) have the same number of strands as determined by the EFA.  Two areas (i.e., 

adaptive and social) have three less and two less strands, respectively, than determined by 

the EFA.  One area (i.e., social-communication) has one less strand than determined by 

the EFA.  One area (i.e., cognitive) has three more strands than components determined by 

the EFA.  The variance explained per area by strand ranged from 63.6% to 77.4%.  Four 

of the six areas have two strands that loaded on more than one component.  One area (i.e., 

gross motor) has one strand which loaded on more than one component.  One area (i.e., 

adaptive) did not load on more than one component, but each strand loaded on a separate 

component.  These results based on the variance explained on the first component indicate 
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that overall the AEPS Test: Level II is unidimensional and appears to measure the latent 

trait of mastery of developmental skills.  

The results of the confirmatory factor analyses support the cohesiveness of each 

level by concluding a substantial amount of variance explained at 68.5% and 64.3%, 

respectively.  The results of the exploratory factor analysis also support the cohesiveness 

of the AEPS Test with the variance explained per area by strand ranges from 72.4% to 

82.4% for Level I and 63.6%–77.4% for Level II.  These results indicate that the AEPS 

Test as a whole is unidimensional as well.  

Item Structure 

Item-Person Map 

Rasch analysis is used to complete the study from this point on.  Initially, Rasch 

software generates an item-person map from the data to be used to evaluate whether the 

AEPS Test items are useful in targeting a range of developmental skills (i.e., Research 

Question 2.a and 2.b).  Visual analysis is used to interpret item person-maps.  All item 

maps are in Appendix C and D.  Figure C2 (i.e., Level I: Item-Person Map: Cognitive 

Area) and Figure D3 (i.e., Level II: Item-Person Map: Fine Motor Area) are included to 

serve as an explanation of how to examine item maps.  A description of how to examine 

an item-person map is provided next.  

Keys to Interpreting an Item-Person Map 

Both items and persons appear on the same map.  Each item and person is located 

along the logit scale according to its estimated value.  The logit scale is an interval scale.  

All logit units have the same value.  The logit scale has been shaded in gray for areas 
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where there are gaps in items for varying difficulty levels.  The highest values are located 

at the top of the map.  The lowest values are located at the bottom of the map.  The item 

maps displaying full item names are shown located at their calibrations along with the 

person distribution.  The positive (higher) persons are more able.  The positive (higher) 

items are more difficult.  For the AEPS Test, it may not be problematic how items are 

arranged based on strand or if the goals are additive.  However, the goals within each 

strand should align with the expected developmental sequencing within the literature.   

―T S M S T‖ characters are used to summarize the distributions.  An ―M‖ marker 

represents the location of the mean measure.  ―S‖ markers are placed one sample standard 

deviation away from the mean.  ―T‖ markers are placed two sample standard deviations 

away.  The number of individuals at each level is represented by ―#‖ or multiple ―#s,‖ at 

the bottom of the item-person map. 

Each item-person map displays all the items in the respective developmental area 

of the AEPS Test (e.g., the Cognitive area for Level I has 58 items in the AEPS Test and 

all 58 items are displayed on the item-person map).  See Figure C2 in Appendix C. 

The following is an example of how to read and interpret multiple items on one 

difficulty level: 

 For Level I: Cognitive area—An individual with a score of a 78 should score a 

2 on all the following items: G.1.0, G.1.1, G.2.0, G.4.0, and G.4.2.  There is 

less than a 50% chance that an individual who scores 78 will score a ―0‖ on the 

items listed below.  There is a greater than 50% chance an individual that 

scores a 78 will score a ―0‖ on the items listed above.  
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 As mentioned previously, the logit scale has been shaded in gray for areas 

where there are gaps in items for varying difficulty levels.  When comparing 

the gray shaded areas between Figure C2 and Figure D3, there are more gaps in 

items in Figure D3.  This is a possible indicator that the fine motor area for 

Level II may not have enough items testing the respective ability levels.  

Figure C2 has fewer gaps than Figure D3, therefore measures more ability 

levels.  

 Both levels of the AEPS Test have gaps at the higher and lower ability levels.  

For Level I, the Cognitive and Gross Motor areas have similar amount of gaps 

on the item maps which are minimal.  The Adaptive and Fine Motor item maps 

are similar to one another in that there are only a few gaps throughout the item 

map, but the gaps are larger between ability levels.  The Social and Social-

Communication item maps have similar amounts of gaps on the item map 

which are at the highest number for Level I.  These gaps indicate there are 

several ability levels which are not being measured due to the absence of 

developmental items.  The larger the gaps, the more developmental skills are 

not represented.  The two areas of Social and Social-Communication have gaps 

throughout the item maps.   

 For Level II, the gaps are much larger than Level I and each area has several 

gaps throughout the item map.  The Adaptive and Cognitive areas have similar 

item maps to one another in that there are only a few gaps throughout the item 

map, but the gaps are larger between ability levels.  These larger gaps between 
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ability levels show that there are several ability levels which are not being 

measured due to the absence of developmental items.  The larger the gaps, the 

more developmental skills are not represented.  The Fine Motor and Gross 

Motor item maps have similar number of gaps on the item maps which are at 

the highest number for Level II.  These two areas have gaps throughout the 

item maps and show that there is an inconsistency in measuring a range of 

ability levels within these two developmental areas.  The Social and        

Social-Communication item maps have similar number of gaps on the item 

maps primarily at the bottom (lowest ability levels) and the top (highest ability 

levels) of the item maps, indicating that while the majority of these 

developmental areas have enough items to measure a wide range of ability 

levels, there are not enough items to capture the ability levels at the lowest 

ability levels nor at the highest ability levels within the sample.  

 The developmental sequence of AEPS Test items should follow the order on 

the item map from the bottom to the top of the map.  The easier items should 

be on the bottom and the more difficult items towards the top of the map.  The 

items on the map should retain the same order on the AEPS Test.  If items are 

out of order, the perceived developmental sequence may be incorrect.  As 

stated previously, for the AEPS Test, it may not be problematic how items are 

arranged based on strand or if the goals are additive.  However, the goals 

within each strand should align with the expected developmental sequencing 
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within the literature.  For example, in Figure C2, item E.3.0 comes before 

E.2.1, however, Goal 2 should be easier than Goal 3 within the E strand.   

 The accuracy of the developmental sequence can also be examined through 

visual analysis of the objectives within each goal.  The difficulty levels of the 

objectives listed in the AEPS Test are in reverse order.  That is, objectives are 

more difficult or expected to be achieved later developmentally as the number 

of the objective decreases (i.e., objective 1.1 is more difficult than 1.2).  Also, 

objectives should not be more difficult than the goal (goals end in .0, i.e., 1.0).  

For Figure D3, reading the map from bottom to top, item B.2.0 comes before 

B.2.2 which indicates the items are not in the correct developmental sequence.  

The AEPS Test organizational structure is referenced in Chapter 2.  

Item Bias 

 Two types of analyses were conducted to examine the item bias (i.e., Research 

Question 2.c) within the AEPS Test: Differential Item Functioning and Item Fit Statistics.  

Differential Item Functioning (DIF).  Mantel-Haenszel analyses, part of the 

Rasch analysis, were conducted to determine the Differential Item Functioning (DIF) for 

items in both levels of the AEPS Test.  Differential item functioning is present when 

examinees of equal ability do not have the same chance of passing the item (Smith & 

Smith, 2004).  The Mantel-Haenszel statistic is a commonly used procedure for detecting 

differential item functioning (DIF) because it compares the way in which the item 

performs with varying groups at a similar ability level rather than comparing the overall 

group performs on that item (Michaelides, 2008).  The information generated by these 
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analyses is used to then evaluate evidence which supports the generalizability of the scale 

as well as examine the bias in individual AEPS Test items.  Differential item functioning 

was employed to examine whether the items have significantly different meanings for 

different groups.  DIF is based on DIF contrast.  DIF contrast, measured in logits, is the 

size of the DIF across the two classifications of persons.  Tables 8 and 9 provide the DIF 

contrasts and interpretations for gender bias in Level I and II of the AEPS Test, 

respectively.  Tables 10 and 11 provide the DIF contrasts and interpretations for 

developmental status in Level I and II of the AEPS Test, respectively.  

In sum, the findings indicate that for Level I of the AEPS Test, 11 items show 

gender bias.  Six of the items are more difficult for males than females and five of the 

items are more difficult for females than males.  At least one item in each of the 

developmental areas of the AEPS Test contains gender bias.  The number of biased items 

per area ranges from 1 to 3.  Briefly stated, the results show that for Level II of the AEPS 

Test, 7 items show gender bias.  Two of the items are more difficult for males than 

females and five of the items are more difficult for females than males.  At least one item 

in each of four developmental areas (i.e., cognitive, fine motor, gross motor, social) of the 

AEPS Test contain gender bias.  The number of biased items per area ranges between 1 

and 3.   

In sum, the findings indicate that for Level I of the AEPS Test, 20 items show bias 

across developmental status.  Nine of the items are more difficult for children with 

developmental delays than typically developing.  Five of the items are more difficult for 

children at-risk for a developmental delay than typically developing.  Six of the items are  
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Table 8 

Level I: Gender Bias Analysis-Differential Item Functioning: Mantel-Haenszel Analysis 

 
 

 

Area 

 

 

 

Item 

 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

Adaptive 

 

B1.2 

 

0.96 

 

2.03 

 

.1725 

 

More difficult for MALES 

than FEMALES 

 

Cognitive G1.1 1.04 2.06 .0388 More difficult for MALES 

than FEMALES 

 

Fine Motor  A1.1 -2.06 -2.15 .0640 More difficult for 

FEMALES than MALES 

 

Fine Motor  A3.0 1.68 2.53 .0031 More difficult for MALES 

than FEMALES 

 

Fine Motor B5.2 1.30 2.50 .0122 More difficult for MALES 

than FEMALES 

 

Gross Motor A1.2 -2.61 -2.18 .0524 More difficult for 

FEMALES than MALES 

 

Social A1.3 -0.76 -3.18 .0000 More difficult for 

FEMALES than MALES 

 

Social A2.3 -1.74 -2.27 .0000 More difficult for 

FEMALES than MALES 

 

Social-

Communication 

A3.1 -2.26 -3.33 .0243 More difficult for 

FEMALES than MALES 

 

Social-

Communication 

C2.0 1.19 2.44 .0000 More difficult for MALES 

than FEMALES 

 

Social-

Communication 

C2.3 1.07 2.12 .0000 More difficult for MALES 

than FEMALES 

 

 

Note. p ≤ .05 
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Table 9 

Level II: Gender Bias Analysis-Differential Item Functioning: Mantel-Haenszel Analysis 

 
 

 

Area 

 

 

Item 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

 

Cognitive 

 

C2.0 

 

0.68 

 

2.11 

 

.0206 

 

More difficult for MALES 

than FEMALES 

 

Fine Motor  A2.1 -.70 -2.18 .0637 More difficult for 

FEMALES than MALES 

 

Fine Motor  B3.1 -.67 -2.05 .1360 More difficult for 

FEMALES than MALES 

 

Fine Motor B3.2 -.77 -2.38 .0382 More difficult for 

FEMALES than MALES 

 

Gross Motor B3.1 -.87 -2.65 .0174 More difficult for 

FEMALES than MALES 

 

Social C1.3 -.80 -2.04 .0586 More difficult for 

FEMALES than MALES 

 

Social D3.1 1.03 2.38 .0577 More difficult for MALES 

than FEMALES 

 

 

Note: p ≤ .05 
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Table 10 

Level I: Developmental Status Analysis-Differential Item Functioning: Mantel-Haenszel 

Analysis 

 
 

 

Area 

 

 

Item 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

 

Adaptive 

 

B3.1 

 

2.53 

 

2.25 

 

.0343 

 

More difficult for DD than TD 

 

Adaptive C1.4 -5.43 -2.32 .3179 More difficult for AR than TD 

 

Cognitive F1.3 5.40 2.16 .0000 More difficult for DD than AR 

 

Cognitive F1.3 3.33 2.37 .0000 More difficult for DD than TD 

 

Cognitive F1.4 3.81 2.40 .0000 More difficult for DD than TD 

 

Cognitive G1.3 2.68 2.60 .0097 More difficult for DD than TD 

 

Cognitive G3.0 -4.40 -2.56 .0008 More difficult for DD than AR 

 

Fine Motor  A2.2 -3.46 -2.06 .0778 More difficult for DD than TD 

 

Fine Motor  A3.0 -3.81 -2.86 .0106 More difficult for DD than TD 

 

Fine Motor A3.0 -7.05 -2.46 .0141 More difficult for AR than TD 

 

Gross Motor A1.0 -4.41 -2.08 .3193 More difficult for DD than TD  

 

Gross Motor A1.2 -4.81 -2.08 .0768 More difficult for DD than TD 

 

Social A1.0 6.39 2.21 .0000 More difficult for DD than AR  

 

Social C1.1 3.95 2.07 .0681 More difficult for AR than TD 

 

Social C2.1 4.11 2.10 .0882 More difficult for AR than TD 

 

Social-Communication 

 

A1.0 7.67 2.36 .0000 More difficult for DD than AR 

 

Social-Communication 

 

A1.1 9.18 2.70 .0000 More difficult for DD than AR  

 

Social-Communication 

 

A3.1 -3.10 -2.21 .0000 More difficult for DD than TD 

 

Social-Communication 

 

B2.3 -5.34 -2.58 .0005 More difficult for DD than AR 

 

Social-Communication 

 

B2.3 5.27 2.17 .0094 More difficult for AR than TD  

 

Note. DD = Developmental delay; AR= At-risk; TD= Typically developing 
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Table 11 

Level II: Developmental Status Analysis-Differential Item Functioning: Mantel-Haenszel 

Analysis 

 
 

 

Area 

 

 

Item 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

 

Adaptive 

 

A2.3 

 

-1.53 

 

-2.02 

 

.1734 

 

More difficult for DD than AR 

 

Adaptive A2.4 -0.86 -2.26 .0642 More difficult for DD than TD  

 

Adaptive B1.3 1.81 2.01 .1687 More difficult for DD than AR 

 

Adaptive B2.1 -1.09 -2.72 .0660 More difficult for DD than TD 

 

Adaptive B2.3 -0.81 -2.17 .0046 More difficult for DD than TD 

 

Adaptive B2.3 -1.60 -2.02 .1786 More difficult for AR than TD 

 

Adaptive B2.4 1.91 2.54 .0477 More difficult for DD than AR 

 

Adaptive B2.4 -2.34 -2.91 .0227 More difficult for AR than TD 

 

Adaptive C1.0 -2.18 -2.77 .0099 More difficult for DD than AR 

 

Adaptive C1.0 1.76 2.08 .0163 More difficult for AR than TD 

 

Adaptive C2.1 -0.83 -2.03 .0597 More difficult for DD than TD 

 

Adaptive C3.0 1.76 2.36 .1002 More difficult for DD than AR 

 

Adaptive C3.1 2.57 2.77 .0656 More difficult for DD than AR 

 

Adaptive C3.1 -2.57 -2.59 .1278 More difficult for AR than TD 

 

Cognitive A1.1 -0.93 -2.35 .0223 More difficult for DD than TD 

 

Cognitive A1.2 -0.92 -2.40 .0200 More difficult for DD than TD 

 

Cognitive B1.0 -0.83 -2.21 .0319 More difficult for DD than TD 

 

Cognitive C2.0 1.57 2.20 .0067 More difficult for DD than AR 

 

Cognitive C2.0 -1.93 -2.44 .0322 More difficult for AR than TD 

 

Cognitive C2.1 -1.88 -2.28 .0407 More difficult for AR than TD 

 

(table continues) 
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Table 11 (continued) 

Level II: Developmental Status Analysis-Differential Item Functioning: Mantel-Haenszel 

Analysis 

 
 

 

Area 

 

 

Item 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

 
Cognitive E1.0 1.90 2.55 .0026 More difficult for DD than AR 

 

Cognitive E1.0 -2.27 -2.85 .0011 More difficult for AR than TD 

 

Cognitive E1.1 1.74 2.34 .0017 More difficult for DD than AR 

 

Cognitive E1.1 -2.20 -2.77 .0048 More difficult for AR than TD 

 

Cognitive E1.2 -1.86 -2.35 .0223 More difficult for AR than TD 

 

Cognitive F1.2 1.76 2.20 .0154 More difficult for AR than TD 

 

Cognitive H2.1 -1.81 -3.06 .0027 More difficult for DD than TD 

 

Cognitive H2.1 -3.55 -2.81 .0211 More difficult for AR than TD 

 

Cognitive H2.2 -1.55 -2.82 .0042 More difficult for DD than TD 

 

Cognitive H2.2 -2.40 -2.06 .0631 More difficult for AR than TD 

 

Gross Motor A2.0 -2.77 -3.42 .0018 More difficult for DD than AR 

 

Gross Motor A2.0 3.03 3.49 .0028 More difficult for AR than TD 

 

Gross Motor B1.1 1.46 2.79 .0090 More difficult for DD than TD 

 

Gross Motor B1.2 1.31 2.70 .0148 More difficult for DD than TD 

 

Gross Motor B4.0 2.64 3.26 .1757 More difficult for DD than AR 

 

Gross Motor B4.0 -2.43 -2.81 .3140 More difficult for AR than TD 

 

Social A3.1 -1.70 -2.10 .0263 More difficult for AR than TD 

 

Social D3.0 1.63 2.19 .1597 More difficult for DD than AR 

 

Social D3.0 1.63 -2.06 .1144 More difficult for AR than TD  

 

 

(table continues) 
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Table 11 (continued) 

Level II: Developmental Status Analysis-Differential Item Functioning: Mantel-Haenszel 

Analysis 

 
 

 

Area 

 

 

Item 

 

DIF 

Contrast 

 

 

t 

 

 

p value 

 

 

Bias 

 

 
Social-Communication A1.2 1.37 3.65 .0001 More difficult for DD than TD 

 

Social-Communication A1.2 1.69 2.12 .0551 More difficult for AR than TD 

 

Social-Communication B1.2 0.81 2.19 .0435 More difficult for DD than TD 

 

Social-Communication B2.2 1.79 2.16 .0102 More difficult for AR than TD 

 

Social-Communication B4.2 -1.50 -2.02 .0112 More difficult for DD than AR 

 

Social-Communication B5.1 0.87 2.33 .0178 More difficult for DD than TD 

 

 
Note. DD = Developmental delay; AR= At-risk; TD= Typically developing 

 

more difficult for children with developmental delays than children at-risk for 

developmental delays.  At least one item in each of the developmental areas of the AEPS 

Test contains a type of developmental bias.  The number of biased items per area ranges 

from 2 to 5.  Briefly stated, the results show that for Level II of the AEPS Test, 45 items 

show bias across developmental status.  There are 14 items that are more difficult for 

children with developmental delays than typically developing.  There are 18 items that are 

more difficult for children at-risk for a developmental delay than typically developing.  

There are 13 items that are more difficult for children with developmental delays than 

children at-risk for developmental delays.  There is at least one item in each of the 

developmental areas with the exception of the Fine Motor area, of the AEPS Test 
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containing a type of developmental bias.  The number of biased items per area ranges 

from 3 to 16. 

Item fit statistics. The infit statistic is a t standardized, information-weighted 

mean square statistic.  The infit statistic is more sensitive to unexpected behavior affecting 

responses to items near the person‘s measure level.  The infit statistic perspective holds 

that persons whose ability is close to the item‘s difficulty should give a more sensitive 

insight into the item‘s performance.  The outfit statistic is a t standardized outlier-sensitive 

mean square statistic.  The outfit statistic is more sensitive to unexpected behavior 

affecting responses to items far from the person's measure level.  The outfit statistic is 

more readily influenced by outlying scores because it is not weighted and is more 

sensitive to responses to items with difficulty far from a person, and vice-versa.  The infit 

statistic gives slightly more weight to the performances of persons closer to the item value 

than the outfit statistic.  The infit and outfit statistics were determined for each area for 

both levels of the AEPS Test.  See Tables 12 and 13, respectively.    

The fit statistic analyses produce the mean-square infit or outfit statistic (MSNQ) 

and a standardized z score (ZSTD).  The fit statistics for Level I and Level II are provided 

by developmental area in Appendices A and B, respectively.  ZSTD (standardized as a    

z-score) is used as a t test result when the t test value has effectively infinite degrees of 

freedom (i.e., approximating a unit normal value).  ZSTD is used more often when 

looking for a perfect fit.  The AEPS Test is not assumed to have a model of perfect fit, 

thus the MSNQ is reported.  The MSNQ has a value expectation of 1.  The clinical 

judgment range accepts MSNQs from 0.5 to 1.7 and is used to interpret the fit statistics  

http://www.winsteps.com/winman/diagnosingmisfit.htm
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Table 12 

Summary of Infit Statistics for Level I and II Across Areas 

 
 

Area 

 

Level I 

 

Level II 

 

  

Underfit 

 

Fit 

 

Overfit 

 

Underfit 

 

Fit 

 

Overfit 

 

Adaptive 6 26 0 0 35 0 

Cognitive 0 58 0 0 54 0 

Fine Motor 0 33 0 0 15 0 

Gross Motor 2 53 0 0 17 0 

Social 0 25 0 1 46 0 

Social-

Communication 0 46 0 0 49 0 

Total Items 8 241 0 1 216 0 

 

Table 13 

Summary of Outfit Statistics for Level I and II Across Areas 

 
 

Area 

 

Level I 

 

Level II 

 

  

Underfit 

 

Fit 

 

Overfit 

 

Underfit 

 

Fit 

 

Overfit 

 

Adaptive 7 24 1 0 35 0 

Cognitive 7 51 0 0 54 0 

Fine Motor 4 29 0 2 13 0 

Gross Motor 14 41 0 1 14 2 

Social 1 24 0 4 43 0 

Social- 

Communication 13 27 6 1 48 0 

Total Items 46 203 7 8 209 0 
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(Linacre, 2002).  Values substantially less than 1 indicate dependency in the data, which 

means that there is a lack of variance in the responses.  Values substantially greater than 1 

indicate ―noise‖ in that specific variable (i.e., AEPS Test item) meaning that there is an 

unexpectedly large variance in responses (i.e., possibly a data entry error).  Both 

conditions may be caused by the use of a three point response scale.    

A MSNQ value greater than 2.0 indicates there is more off-variable noise in the 

data than useful information, thus degrading the measurement.  By using the clinical 

judgment range, any MSNQ value above 1.7 is considered to underfit the model and 

MSNQ values between 0.5 and 1.7 are considered productive.  However, a MSNQ value 

of 1.5 to 1.7 indicates that although there is noticeable off-variable noise, the measurement 

is neither constructed nor degraded.  A MSNQ value less than 0.5 indicates overly 

predictable items.  Items that are overly predictable are those that worked too well for 

most individuals which can mislead evaluators into thinking the measurement is more 

efficient than it is.  Thus, any MSNQ value below 0.5 is considered to overfit the model. 

Although the majority of estimated fit statistics fell within the acceptable limits 

(i.e., between 0.5 and 1.7), the scores that exceeded an acceptable fit index ranged 

between 2.0 and 9.90.  The unacceptable ranges result in identifying items that underfit the 

model and items that overfit the model.  Level I of the AEPS Test had substantially more 

issues with items that underfit the model for both infit and outfit statistics than Level II.  

Level I of the AEPS Test also had more items that overfit the model, especially for outfit 

statistics than Level II.  
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Scaling Analysis 

Three types of analyses were conducted to examine the scoring system (Research 

question 3) for the AEPS Test: person and item reliability, probability curve analyses, and 

category average analyses.  Again, these analyses are components of Rasch analysis.  

Specifically, the analyses were applied to determine (a) the extent of reliability for items 

on the AEPS Test; (b) the ability and ordering of items to measure varying ability levels 

across the sample to determine how the current scale categories (i.e., AEPS Test scoring 

options of 0, 1, or 2) are being utilized; and (c) the sensitivity of the scoring model to 

detect individual differences, respectively.  See Appendix E for scoring guidelines.  

Person and Item Separation Reliability Indices 

Reliability of the AEPS Test Level I and Level II items were examined using 

Rasch person separation and item separation reliability statistics.  In particular, person 

separation reliability indicate the replicability of person ordering on the scale if the same 

sample were given a similar set of items that measure the same construct (Bond & Fox, 

2007; Wright & Masters, 1982).  Item separation reliabilities demonstrate an estimate of 

the likelihood that the position of items on the scale would be replicated if the measure 

were given to another sample with similar developmental ability levels (Bond & Fox, 

2007).  

Reliability was examined in relation to separation.  Separation is the number of 

statistically different performance ability levels that the test can identify in the sample 

(Linacre, 1998).  A related index is the reliability of these separation indices which 

provides the degree of confidence that can be placed in the consistency of the estimates 
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(Linacre, 1998).  Rasch person and item separation reliabilities are analogous to 

Cronbach‘s alpha by representing the percentage of observed response variance that is 

reproducible (Bond & Fox, 2007).  As with Cronbach‘s alpha, the possible range of 

coefficients is 0–1.00 and coefficients above .80 is considered acceptable (Bond & Fox, 

2007; Smith & Smith, 2004).  

The AEPS Test: Level 1 indicated in Table 14 demonstrated good reliability 

(person separation reliability = 0.96; item separation reliability = 0.98).  Each 

developmental area within the AEPS Test also indicated good reliability.  The range in 

person separation reliability fell between 0.95 and 0.98.  In all six developmental areas for 

Level I, item separation reliability values were equal to 1.00.  The AEPS Test: Level II 

indicated in Table 15 demonstrated good reliability (person separation reliability = 0.99; 

item separation reliability = 1.00).  Each developmental area within the AEPS Test also 

indicated good reliability.  The range in person separation reliability fell between 0.91 to 

0.98.  In all six developmental areas for Level II, item separation reliability values were 

equal to 1.00. 

Probability Curves 

Probability curve analyses were employed to examine how the scoring system for 

the AEPS Test (i.e., response categories of 0, 1, 2) were functioning.  Probability curves 

are a common visual method which display the probability of each response shown across 

the measurement continuum.  The measure to be used to determine the probability of any 

particular response is the difference between any item difficulty (Bond & Fox, 2007). 
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Table 14 

Level I: Person and Item Reliability and Separation Statistics 

 
 

Area 

 

Person Separation 

 

Person Reliability 

 

Item Separation 

 

Item Reliability 

 

 

Adaptive 

 

4.49 

 

.95 

 

37.80 

(32 Actual AEPS 

Items) 

 

1.00 

 

Cognitive 

 

7.31 

.98  

78.21 

(58 Actual AEPS 

Items) 

 

1.00 

 

Fine Motor 

 

4.99 

 

.96 

 

62.34 

(33 Actual AEPS 

Items) 

 

1.00 

 

Gross Motor 

 

7.36 

 

.98 

69.06 

(55Actual AEPS 

Items) 

 

1.00 

 

Social 

 

4.47 

 

.95 

 

59.32 

(25 Actual AEPS 

Items) 

 

1.00 

 

Social-

Communication 

 

7.07 

 

.98 

 

81.40 

(46 Actual AEPS 

Items) 

 

 

1.00 
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Table 15  

 

Level II: Person and Item Reliability and Separation Statistics 

 
 

Area 

 

Person Separation 

 

Person Reliability 

 

Item Separation 

 

 

Item Reliability 

 

Adaptive 

 

4.73 

 

.96 

 

76.14 

(35 Actual AEPS 

Items) 

 

1.00 

 

Cognitive 

 

7.04 

 

.98 

 

88.57 

(54 Actual AEPS 

Items) 

 

1.00 

 

Fine Motor 

 

3.75 

 

.93 

 

89.12 

(15 Actual AEPS 

Items) 

 

1.00 

 

Gross Motor 

 

3.12 

 

.91 

 

88.86 

(32 Actual AEPS 

Items) 

 

1.00 

 

Social 

 

5.96 

 

.97 

 

89.08 

(47 Actual AEPS 

Items) 

 

1.00 

 

Social-

Communication 

 

7.18 

 

.98 

 

47.73 

(49 Actual AEPS 

Items) 

 

 

1.00 

 

 

Figures 3 and 4 are examples of probability curves.  The x-axis represents the 

person‘s probability of endorsing a response category.  The y-axis represents the 

probability of an observed response.  Visual inspection includes examination of whether a 

response category has a distinct peak within the probability curve, indicating that each is 

indeed the most probable response category for a portion of the measured variable.  

Categories that appear ‗flat‘ on the graph are never the most probable response category 

and therefore are often collapsed with other response categories because independently  
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |                                                             | 

B      |0000                                                     2222| 

A      |    0000                                             2222    | 

B   .8 +        000                                       222        + 

I      |           00                                   22           | 

L      |             00                               22             | 

I      |               00                           22               | 

T   .6 +                 00                       22                 + 

Y      |                   00                   22                   | 

    .5 +                     00   111111111   22                     + 

O      |                      1*11         11*1                      | 

F   .4 +                    11  00         22  11                    + 

       |                 111      00     22      111                 | 

R      |              111           00 22           111              | 

E      |           111               2*0               111           | 

S   .2 +        111                22   00                111        + 

P      |    1111                222       000                1111    | 

O      |1111                 222             000                 1111| 

N      |              2222222                   0000000              | 

S   .0 +22222222222222                                 00000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

  

  
Figure 3. Probability Curves for AEPS: Level I—Social-Communication 

 
CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |                                                         | 

B      |00                                                     22| 

A      |  000                                               222  | 

B   .8 +     00                                           22     + 

I      |       00               111111111               22       | 

L      |         0           111         111           2         | 
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those response categories are rarely being used.  For example, in Figure 4, if a person‘s 

ability was 10 logits lower than the difficulty of an item (e.g. -10 on the x-axis), that 

person‘s probability of endorsing a ―2‖ is .50, endorsing a ―0‖ is .40, and endorsing a ―1‖ 

is .55 on that item.  The person is more likely to endorse a ―1‖ for that item.  For persons 

with ability estimates higher than the given item difficulty (e.g., +30 on the x-axis), the 

most probable response is a ―2.‖  This graph shows that each response category in turn is 

the most probable across some section of the variable. 

For Level I, all developmental areas have somewhat similar probability curves.  

All three response categories are being used; therefore there is no evidence to indicate a 

need to collapse any of the response categories.  For Level II, all three response categories 

are being used, therefore the analyses here also do not indicate a need to collapse any of 

the response categories.  Adaptive, Social, Social-Communication have similar probability 

curves to one another, indicating that for these developmental areas, all three response 

options are being utilized to score the AEPS Test.  Cognitive, Fine Motor, and Gross 

Motor also have similar probability curves to one another, indicating that for these 

developmental areas, all three response options are being utilized to score the AEPS Test.  

The main difference between the two clusters of probability curves is that the response 

category has a more pronounced peak for the rating score of a ―1,‖ indicating that a 

response of ―1‖ is used more often than ―0‖ or ―2‖ for items scored in the Adaptive, 

Social, and Social-Communication (See Figure 4 for an example), than for the Areas of 

Cognitive, Fine Motor and Gross Motor (See Appendices F and G for all probability 

curves for each level of the AEPS Test).  
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Category Averages 

Category averages are used to examine potential problems with rating scale 

categories.  The observed average person measures for each scored category reflects how 

this sample used these categories.  The plotted values which represent the expected 

average rating for individuals assessed with the AEPS Test cannot fall outside the range of 

the sample.  This rating information is expressed in terms of expected scores (with ―:‖ at 

the half-point thresholds).  Extreme scores are located at expected scores .25 score points 

away from the extremes.  This plot also indicates the operational range of each item.  If all 

categories of the AEPS Test are being utilized, each category value will be shown on the 

continuum.  Moreover, when examining the analyses, there will be no evidence of 

category inversions where a higher category is more likely at a lower point than a lower 

category (Green & Frantom, 2002).  

The category averages for each area for Level I and II of the AEPS Test are in 

Appendix H and Appendix I, respectively.  The light gray shading on the horizontal axis 

represents the need for sensitivity somewhere between an ability level of ―0‖ to an ability 

level of ―1.‖  This means that there is no response category presently in the AEPS Test 

which can capture the small changes between the ability levels that currently represent a 

―0‖ and the ability level of a ―1.‖  The black shading on the horizontal axis represents the 

need for sensitivity from an ability level of ―1‖ to an ability level of ―2.‖  This means that 

there is no response category presently in the AEPS Test which can capture the small 

changes between the ability levels currently represented by a ―1‖ and the ability level 

represented by a ―2.‖  See Appendix H and Appendix I for visual inspection.  For all the 
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developmental areas on the AEPS Test, all categories are being used, although ―1‖ is 

being used at a higher and longer rate.  This means that the AEPS Test is not sensitive 

enough to detect small changes in ability levels.  
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CHAPTER IV 

 

DISCUSSION 

Introduction 

 Chapter 4 contains a discussion of the outcomes for the study.  The chapter is 

divided into four sections.  The first section is an interpretation of the results for the 

study.  The second section is a presentation of the limitations within the study.  The third 

section provides an overview of the implications from the study.  The fourth section is a 

description of the future research and recommendations for revisions of the AEPS Test. 

Interpretation of the Results 

The interpretation of the results for the study is presented by each of the three 

main research questions.  There are three sections: (a) Dimensionality; (b) Item Analysis 

(i.e., item structure, content validity, and item bias); and (c) Scaling structure of the 

AEPS Test.  

Dimensionality of the AEPS Test 

The first research question of the study examined dimensionality.  The issue of 

determining dimensionality or, specifically ensuring unidimensionality is not violated as 

an assumption within the Rasch Model has been a point of contention for some time 

(Wright & Linacre, 1989).  The issue is difficult to debate because, ―in practice, 

unidimensionality is conceptual rather than factual, qualitative rather than quantitative.  

No actual test can be perfectly unidimensional‖ (Wright & Linacre, 1989, p. 63).  The 

concept of the unidimensionality requirement is not static.  Any analysis of an instrument 

requires examination of the cohesiveness of the items that make up the complete 
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instrument.  It must be determined how well the items collectively support the definition 

of the proposed latent variable and must be done before the responses can be used in 

quantitative analysis.  Specifically, this study sought to identify the following: Do the 

items within each level of the AEPS Test measure a single dimension?  The results of the 

study indicate it is plausible the AEPS Test is unidimensional.  Unidimensionality meets 

the assumption of the Rasch Model when items within an instrument only measure one 

underlying latent trait.  The results of the confirmatory factor analyses (CFA) using 

principle components analysis for both levels of the AEPS Test verified the factor 

structure of a set of observed variables.  For principle component analysis, a variance of 

greater than 50% explained by measures is considered more than adequate, supporting 

scale unidimensionality.  If a secondary dimension has an eigenvalue of smaller than 3 

and accounts for less than 5% of the unexplained variance, unidimensionality is 

considered plausible (Linacre, 2009).  Both levels of the AEPS Test met this criterion.   

For Level I of the AEPS Test, the six components accounted for 68.5% of the 

total variance explained.  Component 1 accounted for 48.9% of the overall 68.5%.  For 

Level II, the 6 components represent the 6 areas of the AEPS Test.  The six components 

accounted for 64.3% of the total variance explained.  Component 1 accounted for 50.0% 

of the overall 64.3%.  In both levels, these percentages approximate the required 50% 

variance explained for unidimensionality.  Both levels of the AEPS Test are relatively 

well-structured.  The results of the confirmatory factor analyses support the cohesiveness 

of each level by concluding a substantial amount of variance explained.  The results of 
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the exploratory factor analysis also support the cohesiveness of the AEPS Test with 

substantial amount of variance explained per area by strand. 

There are no previous studies on the AEPS Test which examine dimensionality 

specifically.  The findings from this study indicate it is reasonable to assume the AEPS 

Test is unidimensional based on the original intent and design of the instrument to assess 

the development of children and moreover, with the majority of variance being explained 

on one latent trait: mastery of developmental skills.  

Item Analysis of the AEPS Test 

 Item structure. The second research question examined item analysis.  There 

were three subcategories of questions.  The first subcategory under item analysis 

examined item structure.  Specifically, the study sought to determine the following: What 

is the distribution of items across each level of the AEPS Test?  The item-person map 

was examined to evaluate how useful the AEPS items were in targeting a range of 

developmental skills.  Overall the AEPS Test cannot measure the higher ability levels or 

very low ability levels across the developmental areas because there are no items 

currently which measure these extreme ability levels.  Additionally, based on visual 

inspection of each item-person map, there are gaps between measuring ability levels 

within each developmental area.  These gaps differ across the AEPS Test and are 

summarized in Chapter 3.  The gaps indicate items are either missing or not written in a 

manner sufficient to capture the range of developmental skills.  

There are no previous studies on the AEPS Test which examined item structure 

specifically.  One previous study on the first edition of the AEPS Test which focused on 
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construct validity support the findings of this study that significant limitations of the 

AEPS Test include gaps with sensitivity, specifically detecting differences with 

individual performances (Slentz, 1986).  Although subsequent studies (Hsia, 1993; Noh, 

2005; Sher, 2000) found the AEPS Test to be sensitive enough to capture performance 

differences, these studies had a much smaller sample size and found the AEPS Test was 

not able to discriminate performance differences between varying developmental abilities 

(i.e., between children who were less impaired and those who had more serious delays).  

The findings from this study specifically identify where items are missing across ability 

levels on the AEPS Test which has never been determined in previous studies.  

 Content validity. The second subcategory under item analysis examined content 

validity.  Specifically, the study sought to determine the following: Is the ordering of the 

item content consistent with developmental and pedagogical models of the latent trait?  

The item-person map was examined to evaluate the developmental sequence of the items 

on the AEPS Test.  Based on visual inspection, it can be concluded that, in general, the 

AEPS Test items are in correct developmental sequence, with only a few items out of 

order in each AEPS Test area.  Items which are out of order suggest they do not follow 

the perceived developmental sequence.  Items out of order may also be indicative of 

missing items and/or skills that come before or after the identified item.  If additional 

items are present, the place of the original item may not appear to be out of order.  Level 

I had fewer items out of order than Level II of the AEPS Test.  Level II items may have 

different characteristics, growth rate, and trajectory than Level I items.  



97 

 

 The findings from this study align with previous studies on the AEPS Test which 

examined validity (Bailey & Bricker, 1986; Bricker et al., 1990; Gao, 2008; Kim & 

Sugawara, 1998; Kim et al., 2000) in that the AEPS Test demonstrates the ability to 

accurately assess functional skills and although this study examines concurrent validity, 

previous studies on the AEPS Test indicate that the AEPS Test highly correlates with 

various instruments used for similar purposes as the AEPS Test.  The current study 

supports previous findings regarding validity of the AEPS Test because the majority of 

AEPS Test items are in the correct developmental sequence expected for the 

developmental and pedagogical models in early childhood development.  

Item bias. The third subcategory under item analysis examined item bias.  

Specifically, the study sought to determine the following: Do either of the two levels of 

the AEPS Test contain item bias?  The AEPS Test was examined for item bias between 

gender and among developmental status.  Although the results did not indicate bias 

consistent over one gender group more than the other, there were specific items identified 

as problematic.  The underlying cause of the bias may be based on stereotypical gender 

interests and in which skills children may be encouraged to participate during daily 

activities.  With respect to developmental bias, for Level I of the AEPS Test, the bias in 

many items in the adaptive, fine motor, and gross motor areas are quite specific.  There 

may be limited alternative ways to convey these skill sets.  Item bias may not be reduced 

in these instances where presentation options are limited.  That bias may be related to the 

way in which the items are written is an issue with limiting language.  For example, 

Social-Communication objective, A.3.1 - Engages in vocal exchanges by cooing and 
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B.2.3 - Vocalizes to express affective states lack generalizability.  The way in which the 

items are written may contribute to bias with children having speech delays or other 

disabilities affecting vocalization.  These children could engage in exchanges with adults 

where the adult vocalizes and child makes a physical response such as eye contact or arm 

or leg movement or even smiling.  If gross motor goal A.1.0. - Runs avoiding obstacles 

were changed to Moves through environment avoiding obstacles it would not exclude 

individuals unable to run or those requiring additional support.  Even with modifications 

allowed, bias may be evident if those assessing the child do not have a sound grasp of the 

criteria.  Also, the current rating scale for the AEPS Test does not give ‗credit‘ for 

various scoring notes in the total score impacting item bias.  For Level II the cognitive 

and social areas have several items that are difficult to measure.  These items contain 

words such as, ―demonstrates,‖ ―groups,‖ ―evaluates,‖ ―places,‖ and ―identifies,‖ all of 

which may be too vague to accurately assess without sound understanding of the criterion 

for each item objective.  

There have been no studies previous to the current study conducted on the AEPS 

Test to directly assess bias to compare findings.  The results of the study serve as a 

starting point to examine how items are written impact various groups of children. 

Scaling Structure of the AEPS Test 

The third research question of the study examined scaling structure.  Specifically, 

the study sought to determine the following: Does a three-category model (i.e., scores of 

0, 1, 2) fit the data for each level of the AEPS Test?  The AEPS Test was examined to 

determine the reliability and sensitivity of the current scaling system.  For both levels of 
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the AEPS Test, it was determined that the item reliability and person reliability values 

were well above the acceptable range.  The findings on item reliability suggest that the 

position of items on the scale would be replicated if the measure were given to another 

sample of persons with similar developmental ability levels.  The findings on person 

reliability suggest the replicability of person ordering on the scale if the same sample 

group was given a similar set of items that measure the same construct.  

The analyses conducted to examine how well the response categories functioned 

indicated that all three response categories (i.e., 0, 1, 2) for the AEPS Test are being used.  

Therefore, there is no need to collapse any of the response categories.  While all the 

response categories are being used, the results demonstrate that the rating score of a ―1‖ 

is used more often than the other two categories across the AEPS Test.  Within the 

developmental areas, a rating score of a ―1‖ is being utilized more often for Adaptive, 

Social, Social-Communication than for the areas of Cognitive, Fine Motor, and Gross 

Motor.  The results provide evidence that the rating score of ―1‖ is being used at a much 

higher rate in several areas because there is no alternative scoring category that captures 

additional varying abilities.  When looking for gradual progress, a child can score a ―1‖ 

over an extended period of time, failing to detect small changes.  The conclusions just 

described combined with the evidence of gaps in items present to capture varying ability 

levels (as described in the Interpretations for Item Analysis) indicate the scoring scale is 

not sensitive enough to detect small changes in developmental progress. 

The only prior studies on the AEPS Test which examined reliability were for 

inter-rater reliability and test-retest reliability.  No previous studies on the reliability of 
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the scoring system have been conducted to compare the sensitivity of the current three 

point scale to a scoring system with more evaluation points. 

Limitations 

The limitations of this study fall into two categories: the data sample and the 

methodology.  The first area in which limitations are apparent is related to data collection 

and the data itself.  The limitations for the study included several areas regarding the 

sample.  The sample was a convenience sample which included individuals in only 24 

states of the United States, and the number of cases was not equal, with varying ranges 

across the 24 states.  Specifically, the data collected for each level of the AEPS Test, 

from these 24 states, primarily represented only four states (i.e., CO, NE, LA, and OH).  

Males were significantly overrepresented in the sample.  Children with developmental 

delays were also overrepresented in the sample.  Also, the data collected and entered in 

the AEPSi (i.e., the AEPS online data management system) is not controlled for 

submission by trained observers.  The data obtained for the study came from data 

collectors (i.e., early childhood professionals, researchers, families, other educational 

professionals) with varying levels of training on the AEPS Test.  The level of training is 

unknown and not included in the sample as a variable which could be used in additional 

analyses.  Therefore, it is possible that some data used in the sample were collected by 

individuals with no training in the administration of the AEPS Test.  

There are limitations within the data, as well.  The findings of the study indicate 

there may not be enough items at the lower and higher ability levels for the AEPS Test.  

In future studies it is essential to have more cases of children at these small age intervals 
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to examine how current, revised, and new AEPS Test items function at these ability 

levels.  A sample comprised of a more balanced number of cases including males and 

females with a range of developmental ability levels and perhaps smaller age intervals 

which span from birth to age six would serve to draw more accurate conclusions to the 

early childhood population.  Additionally, there were minimal cases within the sample 

which had more than one test period.  This finding is significant because analyses could 

not be conducted to determine the level of sensitivity for the AEPS Test over time.  

The methodology presents limitations as well.  Some critics may view the Rasch 

Model as a limitation in itself.  The Rasch Model was determined to be appropriate and 

provided advantages over Classical Test Theory for the purposes of the study.  The 

justification of applying the Rasch Model to the study is discussed in great detail in 

Chapter 2, thus it will not be revisited in the limitations section other than to note other 

analyses with their own limitations may be preferred by others in the field.  However, 

there are limitations within the analyses applied from the Rasch Model that may be 

considered as limitations for the study.   

There are limitations examining item bias.  DIF analyses in Rasch need to have 

both statistically significant and substantive differences before revising items regarding 

bias.  An additional limitation is that persons with extreme scores are excluded because 

they do not exhibit differential ability across items.  This is considered a possible 

limitation because individuals with severe disabilities or delays, gifted abilities, and/or at 

either end of the age ranges may have extreme scores. 
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In conclusion, limitations of the study revolve around data collection, 

characteristics of the data, methodology, and specific analyses conducted.  Overall, there 

was little experimental control with the data collected.  The limitations contribute to a 

restricted number of findings related to the technical adequacy of the AEPS Test.  

Whereas the findings are informative, the extent can only be viewed within the context of 

what we know about validity, reliability, and bias of the AEPS Test.  Furthermore, few 

studies to date have been conducted on the technical adequacy of curriculum-based 

assessments, especially applying Rasch analyses.  Moreover, there has been no research 

to date on the psychometric properties of the AEPS Test using Rasch analyses to 

replicate, compare, build from, or draw conclusions.  The study was a preliminary look at 

the technical adequacy of the AEPS Test and although the results yield several important 

conclusions, there is much left undetermined and as yet understood.  

Implications 

The implications that can be drawn from the study are related to the three broad 

areas of technical adequacy (i.e., validity, reliability, and bias) and impact several key 

stakeholders.  The key stakeholders identified are (a) AEPS Test consumers (i.e., 

administrators, teachers, other ECSE professionals, and families/caregivers); (b) 

researchers and test developers in the field of ECSE and related disciplines; and (c) 

policymakers.  Specific implications for each stakeholder are described here.  

AEPS Test Consumers 

The implications for the AEPS Test consumers (i.e., administrators, teachers, 

other ECSE professionals, and families/caregivers) are related to each of the three broad 
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areas of technical adequacy (i.e., validity, reliability, and bias).  Three key implications 

are associated with the validity of the AEPS Test.  The first finding of the study in this 

area provides evidence that targeted skills are a developmental match to the expected 

sequencing of skills.  An accurate developmental sequence is critical for planning and 

guiding the acquisition of new skills.  The correct ordering of developmental skills is 

beneficial for AEPS Test consumers because it provides information on what to expect as 

a prerequisite skill, what to teach, and when to teach the skill.   

The second implication for validity of the AEPS Test involves the issue of 

redundant items.  Evidence of redundant items within developmental areas of the AEPS 

Test may be beneficial because it allows for AEPS Test Consumers to measure ability 

levels in more than one way.  Some children may not have scores of 1 or 2 on some items 

but may have emerging ability levels on related items measuring similar skills.  

Consumers have options to use multiple and/or different AEPS Test items to assess 

broader skills (i.e., goals and objectives).  However, redundant items may be considered a 

negative implication because possible future revisions to the AEPS Test may require 

additional items.  The ideal situation would be to avoid the instrument becoming too 

lengthy.  The Division for Early Childhood (DEC, 2007) recommended assessment 

instruments should be efficient to administer, especially for purposes of progress 

monitoring.  A more extensive instrument becomes cumbersome to administer and 

difficult to interrupt the results.  

The third implication for the validity of the AEPS Test is related to the presence 

of and number of missing items or gaps between items.  The larger gaps at high and low 
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ability levels indicate a significant number of items missing at low age intervals and at 

high age intervals.  Thus, in some developmental areas, the AEPS Test is not accurately 

able to assess children at these associated developmental abilities.  Gaps at any point on 

an item map indicate there are zero items measuring the associated ability level.  A 

critical component of effective progress monitoring is the utilization of assessment 

instruments which are sensitive to skill growth over time (DEC, 2007). Without enough 

items for assessing all ability levels, sensitivity is compromised and progress monitoring 

is not accurate.  

Three key implications are associated with the reliability of the AEPS Test.  The 

first finding of the study in this area provides evidence to further support the AEPS Test 

is a reliable instrument.  The AEPS Test demonstrates sound item and person reliabilities 

across Level I and II of the instrument and among the developmental areas within each 

level of the instrument.   

The second implication associated with the reliability of the AEPS Test involves 

the current scaling model.  The study indicates the rating score of ―1‖ is being used at a 

much higher rate in several developmental areas because there is no alternative scoring 

category to capture additional varying ability levels.  The lack of sensitivity affects the 

accuracy of progress monitoring and, in turn, the lack of sensitivity necessary to plan and 

guide instruction well.  The quality of program planning is impacted by administering 

assessment instruments which lack sensitivity to detect small changes in ability level.  

This occurs when the results of an assessment instrument cannot be used by practitioners 

to prove detailed, comprehensive information on a child‘s current level of functioning.  In 
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this case, response patterns and interaction with environmental variables which may 

influence a child‘s progress toward specific goals are not identified (Rous & Hyson, 

2007).  

The third implication for reliability indicates that scoring option of ―1‖ is being 

utilized for long periods of time which indicates the instrument lacks sensitivity to detect 

small changes in performance.  Curriculum-based measures such as the AEPS Test 

should indicate whether or not a sub-skill is being established and provide information on 

decisions about whether intervention efforts are successfully establishing targeted skills 

and when to introduce the next skill (VanDerHeyden, 2005).  If there is no way to capture 

the emergence of a sub-skill due to an inefficient scoring system, timely and accurate 

decisions regarding intervention may be negatively impacted.  

Three key implications are associated with bias in the items for the AEPS Test.  

The first implication provides sufficient evidence that, overall, the AEPS Test items are 

functioning well across individuals with varying ability levels in which there are enough 

items to make this conclusion (i.e., excluding low and high ability levels where 

significant gaps are present).  That is, the AEPS Test does not appear to heavily 

discriminate across developmental status nor between genders, thus in terms of technical 

adequacy, the instrument is considered to have limited item bias. 

The second implication is that the findings indicate some items do not fit the 

model.  Specifically, the items which underfit the model are less predictable of ability 

levels which can affect the accuracy of assessment on an individual‘s performance.  For 

example, Level II: Gross Motor developmental area: AEPS Test item B4.0 (i.e., Rides 
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and steers two-wheel bicycle) underfits the model.  This item is less predictable of ability 

levels most likely due to the term ―rides‖ which is vague and difficult to objectively 

measure and could lead to inaccuracies in interpreting the item. 

Additionally, some items overfit the model.  The items that overfit the model are 

overly predictable, which means they were too easy to master for most individuals.  

Overly predictable items can mislead evaluators into perceiving the measurement as more 

efficient than it actually is.  For example, Level II: Gross Motor developmental area: 

AEPS Test item B.1.1 (i.e., Jumps in place) is overly predictable and worked too well for 

most individuals which can indeed mislead evaluators into thinking the measurement is 

more efficient than it is.  The tendency for individuals to score well on this item may be 

due to the lack of criterion in the manner it is written.  Too much is left for individual 

interpretation upon scoring so individuals may score this inaccurately.  

The third implication of the study is related to item bias among groups of 

individuals.  There is minimal item bias between genders for both levels of the AEPS 

Test.  However, there is evidence that some items work differently for varying 

developmental status categories in Level II.  For example, Level II: Adaptive 

developmental area: AEPS Test item A.2.4 (i.e., Serves food with utensil) is more 

difficult for individuals identified with developmental delay than with individuals 

considered to be developing typically.  This item may be not be functioning consistently 

across groups because of the way it is written.  The limiting fashion of ―serving‖ with a 

―utensil‖ may be too challenging or impossible as an option due to specific disabilities 

involving paralysis or weak upper extremities limiting the accommodations and 



107 

 

modifications to meet the criteria of this item.  The presence of item bias limits the 

accuracy of assessment among the groups based on ability level which can impact 

various aspects of assessment and planning for instruction. 

An important subgroup of the AEPS Test Consumers is the AEPS Test Trainers.  

This subgroup has a unique set of implications separate from the other AEPS Test 

Consumers.  AEPS Test Trainers need to go beyond working knowledge of the strengths 

and weaknesses of the instrument and need to possess a depth of understanding of the 

construction of the instrument to better train consumers to allow adaptations where 

possible.  Moreover, AEPS Test Trainers should only purport the effective uses of the 

AEPS Test.  For example, the AEPS Test is credited with the capability used in progress 

monitoring.  There is evidence to support this notion; however, there are significant 

limitations in this regard.  For example, the findings of the study indicate that the rating 

score of ―1‖ is being used at a much higher rate in several areas due to the lack of 

alternative scoring categories that captures additional varying ability levels.  The lack of 

sensitivity to detect small changes in performance needs to be overtly explained to 

consumers.  Once the consumers understand the limitations, professional development 

and additional technical assistance from AEPS Test Trainers can provide strategies for 

maximizing progress monitoring efforts.   

AEPS Test Trainers need to know all the implications as described in the AEPS 

Test Consumer section and stay up to date with research on the instrument.  AEPS Test 

Trainers are the liaison between test developers, researchers, and consumers.  This 

connection serves as a relay of information to ensure consumers go from being ―users‖ to 



108 

 

being ―critical consumers.‖  Critical consumers can acquire knowledge which leads to 

intentional, effective implementation with high levels of fidelity, thus contributing to 

positive outcome for children. 

Researchers and Test Developers 

There are several implications of the study for researchers in the field of ECSE 

and related disciplines.  Overall, researchers can be more confident using the AEPS Test 

for research and to guide research as based on the findings of the study which provide 

further support that the instrument has sound psychometric properties related to technical 

adequacy.  Researchers will be able to utilize Rasch analyses to demonstrate construct 

and content validity in an effort to bridge the gap between the research findings of the 

study and practice.  For example, researchers can use the findings of the current study to 

begin to think about improving progress monitoring practices to compensate for the lack 

of sensitivity of the AEPS Test.  Additional research can be conducted to make revisions 

to the current second edition of the AEPS Test.  The findings of the current study lack 

some evidence in both the amount and type of information needed to fully understand 

aspects of technical adequacy of the AEPS Test.  This line of research will contribute to 

the revisions of the AEPS Test related to each of the three areas of technical adequacy: 

validity, reliability, and bias. 

This study provides evidence of one significant implication for test developers in 

the field of ECSE and related disciplines.  The method and process utilized in this study 

should be considered by test developers for use in examining basic aspects of technical 

adequacy for various instruments.  The current study is one of few to date which applied 
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a model based on modern test theory (i.e., Rasch analyses) to examine the technical 

adequacy of curriculum-based assessment tools.  Additional studies should assess the 

merits and application of this model and test theory to investigate applicability for other 

areas in ECSE and related fields.   

Indeed, the current study‘s methodology is simply one application of modern test 

theory.  Results warrant further investigation.  The methodology and processes should be 

replicated and opened up to scrutiny to determine the strengths, weaknesses, applications, 

and potential improvements to the process.  Test developers and researchers should 

consider replicating the process with other curriculum-based assessment tools beyond the 

AEPS Test.  Additionally, the process should be replicated for other categories of 

assessment instruments.  

Policymakers 

The study provides evidence of two significant implications pertaining to 

policymakers.  The first implication is specifically related to the evidence which indicates 

AEPS Test may lack sensitivity to detect small changes over time.  The lack of sensitivity 

would impact the Office of Special Education Programs (OSEP) outcomes in that the 

AEPS Test may not be a sufficient measure of child progress.  Policymakers need to be 

aware of the psychometric properties of the instruments they choose as well as how they 

compare to each other.  Although the AEPS Test may lack sensitivity, few instruments in 

use today have the necessary level of sensitivity needed to detect small changes 

(described at length in Chapter 1), indicating the issue may not be exclusive to the AEPS 

Test.  The AEPS Test is one of the most studied and widely used assessment instruments 
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in early childhood special education (Bricker et al., 2002) and the results from this study 

support the overall sound psychometric properties of the AEPS Test.  The second key 

implication for policymakers is to be knowledgeable of and overtly support the use of 

instruments with sound technical adequacy.  The purpose of policy is to inform practice 

and provide recommendations for guiding such practices (Barnett, 2003).  In order to 

establish guidelines for assessment practices, policymakers must be aware of which 

assessment instruments are worthy of promoting.  Understanding the methods used to 

determine psychometric properties are critical to recommending assessment instruments 

with merit.  Policymakers, therefore, need to fully comprehend the gaps that exist in the 

current research and then provide recommendations to fill the gaps through targeted 

research efforts while supporting this movement and funding for this type of research.  

Policymakers need to make concerted efforts to educate consumers about the importance 

of using instruments with sound technical adequacy and the subsequent implications on 

child outcomes. 

The purpose and results of the study have applications for the future directions in 

the area of technical adequacy for instruments utilized in assessment practices in the field 

of early childhood special education.  Instruments which are highly sensitive and possess 

sound psychometric properties are vital for teachers to use in DDDM.  There is a need for 

instruments/practices that are culturally, linguistic, individually non-biased and have a 

detailed, comprehensive developmental sequence to guide instructions and intervention.  

Established as well as new instruments need to be examined and held to these high 

measurement standards.  There is a need for further investigation regarding the relevance, 
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methodology, and appropriate application for measurement models such as Rasch 

analysis and Item Response Theory in the field of early childhood special education.  

Specifically, Rasch analyses should be applied to additional curriculum-based 

assessments outside of the AEPS Test to determine their effectiveness on their own and 

in relation to the AEPS Test in the area of technical adequacy.  

In conclusion, although there are specific implications for individual stakeholders, 

the most significant finding overall for AEPS Test consumers and researchers/test 

developers is the study provides further evidence that the AEPS Test has sound 

psychometric properties.  Specifically, the instrument demonstrates strong technical 

adequacy, essential for consumers to make data-driven decisions as described in Chapter 

1.  For policymakers and researchers/test developers there are clear revisions and 

processes to take away from the study and support forward movement for this test and 

others in the field.  The findings indicate a need for additional research and more 

specifically, for revisions to the current second edition of the AEPS Test.  The next 

section outlines a set of recommendations for changes to the AEPS Test and future 

research. 

Future Research and Recommendations for Revisions of the AEPS Test 

Future research considerations and recommendations for revisions of the AEPS 

Test, as defined previously, are again related to each of the three broad areas of technical 

adequacy.  A general recommendation is to determine specific revisions based on input 

from experts in the field and conduct a pilot study on only one or two developmental 
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areas initially.  If trends move in the desired direction, full study and subsequent analyses 

would be in order.  The specific recommendations for each area are outlined below.  

Validity 

Recommendations for implementing technically adequate instruments includes 

ensuring the instrument produces valid scores and comprehensive procedures to make 

sound instructional decisions for a given population of children (Bracken, 1987; 

Rabinowitz & Sato, 2006).  Overall, the AEPS Test demonstrates sound psychometric 

properties in the area of validity.  However there are several areas in which the findings 

of this study indicate improvements can be made to the instrument.  Specific 

recommendations to increase valid scores are described in detail next.  

Based on the findings from the visual inspection of the Item Person Map, it is 

recommended that there be further examination of the developmental sequence of test 

items.  The areas in which items are out of developmental sequence need to be corrected 

to more accurately assess and effectively guide instruction and intervention.  An expert 

validation is recommended to assist in determining the correct order of the few items 

which are out of developmental sequence.  Expert validation will result in the following 

options: revising items; deleting items; and/or adding items that allow for the sequence to 

then be in the correct developmental order.  

The recommendation based upon the findings from the identification of redundant 

AEPS Test items involves conducting further investigation taking the test item 

differences (i.e., different characteristics, growth rate, and trajectory) into consideration 

during the process.  Changes through developmental phases especially in Level II over 
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Level I should be examined.  Several recommendations arise from the findings of the 

analyses conducted to identify gaps in items for range of ability levels.  First, a content 

analysis should be conducted to determine if the items are truly redundant of if they 

appear at the same ability level for other reasons such as interrelated development.  

Second, an expert validation should be conducted to make decisions about eliminating 

redundant items; keeping the items as constructed and in the same location; or moving 

items to different area, strand, goal, or objective.   

Third, combine Level I and Level II of the AEPS Test to remedy gaps in the 

higher ability scores for Level I as well as gaps in the lower ability levels for Level II.  

Fourth, combining the scales in the current form will still leave gaps for higher ability 

scores for Level II, requiring additional items to be added.  Fifth, conduct a literature 

review and expert validation to determine what items to add to the instrument to resolve 

gaps remaining on the item-person maps and to which strand, goal, or objective those 

items should be added.  Sixth, conduct literature review and expert validation to 

determine what items need to be added to measure varying ability levels within a 

developmental area.   

Finally, future studies need more cases of children at younger ages and smaller 

age intervals to examine how current, revised, and new AEPS Test items function at the 

lowest and highest ability levels.  Ideally, the sample needs to be comprised of nearly 

equal number of cases including males and females with a range of developmental ability 

levels and age intervals which span from birth to age six. 
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Reliability 

Recommendations for implementing technically adequate instruments include 

ensuring the instrument produces reliable scores.  Accurate and detailed information on 

student performance is imperative for data-driven decision making (Bracken, 1987; 

Rabinowitz & Sato, 2006).  Overall, the findings from this study indicate the AEPS Test 

lacks a scoring system with enough sensitivity to capture student growth to produce 

reliable scores.  There are several areas in which the findings of this study indicate 

improvements can be made to the instrument.  Specific recommendations to increase 

reliable scores are described in detail next.  

Based on the findings from the Probability Curve Analyses, it is recommended 

there be further investigation on the expansion of the scoring model necessary to provide 

alternative scoring category(s) that capture additional varying abilities (i.e., greater than a 

3 point scoring system).  More options should improve the sensitivity of the instrument.  

If the option of expanding the scoring model is not taken, it is critical that additional 

training for AEPS Test consumers take place to ensure early childhood professionals 

understand the importance of the criteria when making scoring decisions.  This should 

improve the sensitivity and accuracy of the scaling for the AEPS Test.  Further 

investigation should be conducted to increase the fidelity of the use of the scoring notes 

with the AEPS Test, particularly with the use of 0 as a scoring category.  

Findings from the Category Average Analyses indicate further examination is 

warranted to determine the best approach to improve the scale and gain the most 

sensitivity as well as accuracy without compromising other psychometric properties and 
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purposes of the AEPS Test.  Future studies need to include more children with multiple 

test periods to determine how well the instrument can capture sensitivity over time and 

with individual children.  The current scoring notes do not allow for tracking small 

progress in a measurable, consistent format.  Further investigation would be beneficial 

while exploring this option to improve sensitivity of the AEPS Test.  Future research 

should examine the impact of utilizing the scoring notes on the AEPS Test to assess the 

influence the scoring notes have on detecting change over time.  Further investigation is 

needed to determine why the scoring option of ―1‖ is used at a significantly higher rate 

than ―0‖ or ―2.‖  Possible explanations that should be confirmed or rejected include the 

following: 

 An issue of training/knowledge/skill regarding the definitions of each scoring 

option leading to less accurate selection. 

 Consumer issues such as conflict of interest because the consumer needs to 

show child progress to be considered an effective teacher.  Bias may then 

appear with scoring inflation from a ―0‖ to a ―1‖ 

 Does the mandatory use of scoring notes show progress?  If so, consumers 

may be satisfied with using scoring notes and minimizing scoring inflation or 

deflation when opting not to give a child ―full credit‖ even if he or she is close 

to mastery. 

Bias 

Recommendations for implementing technically adequate instruments include 

ensuring the instrument produces unbiased scores.  Accurate information on student 
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performance is essential for providing information to guide practice (Bracken, 1987; 

Rabinowitz & Sato, 2006).  Overall, the findings from this study indicate the AEPS Test 

has issues regarding item bias, thus there are several areas in which improvements can be 

made to the instrument.  Specific recommendations to increase unbiased scores are 

described in detail next.  

Based upon the findings from the Differential Item Functioning (DIF) Analyses, it 

is recommended that an expert validation be conducted for some items for Level II which 

may need revision if it is determined there is a discrepancy in fairness of an item for 

males and females.  It is also recommended that further investigation is needed to 

determine the level and degree of bias for specific items among various groups and 

ability levels.  The items which work differently for varying developmental status 

categories for Level II will then need to be revised or eliminated.  The level of bias 

present across items within the AEPS Test is unknown to the desired degree because of 

the limited demographic information.   

In this study, AEPS Test items could only be assessed for bias with the variables 

of gender and developmental status.  An additional recommendation would be to collect 

more demographic data needed in future studies to expand on the item bias finding.  

Specifically, data on the type of delay or disability, socio-economic status, history and 

current services provided, type of program, and length of service prior to assessment may 

provide further insight into bias of particular AEPS Test items.  Based upon the findings, 

expanding the rating scale beyond a three point scale will capture more sensitivity, 

reducing bias among developmental groups as recommended.  If each child is given full 
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credit for his or her progress, then some of the AEPS items may not show advantage or 

disadvantage to children with varying range of abilities.   

Items need to be exclusive to the degree possible.  Options to improve 

exclusiveness include (a) eliminating objectives; (b) collapsing objectives; (c) expanding 

current definitions/criteria; (d) writing items in a universal form; and (e) adding 

objectives.  Finally, based on the findings from the Item Fit Statistics Analyses, it is 

recommended further investigation be conducted to determine the reason items do not fit 

the model.  Expert validation should be implemented to minimize the items that underfit 

and overfit the model. 
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Appendix A 

AEPS Level I: Infits and Outfits for Item Fit Statistics 

Table A1 

AEPS Level I: Infits and Outfits for Item Fit Statistics Adaptive, Cognitive, and Fine 

Motor 

 
Adaptive Cognitive Fine Motor 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 

A1.0 

 

3.08 

 

9.90 

 

A1.0 

 

1.12 

 

5.19 

 

A1.0 

 

1.26 

 

.88 

A1.1 2.54 5.24 A1.1 1.22 5.54 A1.1 1.00 .88 

A1.2 3.11 9.90 A1.2 1.06 1.55 A1.2 1.47 3.44 

A1.3 3.29 9.90 A1.3 1.01 3.00 A2.0 .91 .62 

A1.4 3.14 9.90 A1.4 1.12 .72 A2.1 .91 .56 

A2.0 3.27 9.90 B1.0 1.11 1.35 A2.2 .94 .81 

A2.1 .80 .80 B1.1 1.10 1.39 A2.3 .98 .78 

A2.2 .80 .53 B1.2 1.32 2.21 A3.0 1.14 .97 

A3.0 .76 .53 B2.0 .86 .67 A3.1 1.08 .75 

A3.1 .77 .54 B2.1 .82 .62 A3.2 1.08 2.02 

A3.2 1.34 .94 B2.2 .80 .53 A3.3 1.09 .88 

A4.0 .77 .62 B2.3 .93 .78 A4.0 1.07 .87 

A4.1 .68 .51 B3.0 1.10 1.11 A4.1 1.02 .76 

A4.2 .69 .40 B3.1 .97 .73 A4.2 .93 .77 

A4.3 .80 .66 C1.0 .81 .75 A4.3 1.05 .91 

A5.0 .76 .57 C1.1 .83 .75 A5.0 .79 .68 

A5.1 .81 .53 C1.2 .83 .76 A5.1 .91 .67 

A5.2 .64 .57 C1.3 .91 .78 A5.2 .78 .54 

B1.0 .68 .50 C2.0 .95 .92 A5.3 .85 .59 

B1.1 .70 .43 C2.1 1.06 1.01 A5.4 1.26 .75 

B2.0 .69 .61 D1.0 .92 1.13 B1.0 1.35 1.37 

B2.1 .72 .62 D1.1 .97 .97 B1.1 1.21 1.06 

B3.0 .85 .73 D2.0 .97 1.08 B2.0 .76 .75 

B3.1 .79 .77 D2.1 1.02 1.18 B2.1 .75 .66 

C1.0 .83 .70 D2.2 1.10 1.08 B2.2 .86 .66 

C1.1 .95 1.09 E1.0 1.00 .75 B3.0 .87 .72 

C1.2 .67 .67 E1.1 .91 .79 B3.1 1.19 .93 

C1.3 .69 .67 E1.2 1.08 .87 B4.0 .95 1.19 

C1.4 .81 .84 E2.0 1.08 1.34 B4.1 1.12 1.15 

C1.5 1.18 1.44 E2.1 1.05 1.03 B4.2 1.13 1.17 

C1.6 .76 1.88 E3.0 1.00 1.01 B5.0 1.02 4.26 

   E3.1 .94 .81 B5.1 .94 2.18 

   E3.2 .98 .75 B5.2 1.24 1.24 

   E4.0 .87 .93    

   E4.1 .84 

 

.94    
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Table A1 (continued) 

AEPS Level I: Infits and Outfits for Item Fit Statistics Adaptive, Cognitive, and Fine 

Motor 

 
Adaptive Cognitive Fine Motor 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 

   F1.0 1.14 1.76    

   F1.1 .92 1.13    

   F1.2 .81 .72    

   F1.3 1.12 1.11    

   F1.4 1.38 2.21    

   G1.0 .84 .85    

   G1.1 .85 .68    

   G1.2 .88 .80    

   G1.3 .93 .99    

   G2.0 .90 .86    

   G2.1 .91 .82    

   G3.0 .87 .97    

   G3.1 .80 .71    

   G4.0 .97 1.40    

   G4.1 .81 .84    

   G4.2 .79 .63    

   G4.3 1.28 1.70    

   G5.0 .83 .67    

   G5.1 .99 .68    

   G5.2 1.13 .83    

   G6.0 .96 1.16    

   G6.1 .98 .96    

   G6.2 1.09 1.13    

 

*Clinical judgment range = 0.50–1.70* 
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Table A2 

 

AEPS Level I: Infits and Outfits for Item Fit Statistics Gross Motor, Social, and      

Social-Communication 

 
Gross Motor Social Social-Communication 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 

A1.0 

 

1.14 

 

9.90 

 

A1.0 

 

1.04 

 

1.33 

 

A1.0 

 

1.15 

 

9.86 

A1.1 .96 9.90 A1.1 .97 .71 A1.1 1.11 9.19 

A1.2 1.18 9.90 A1.2 1.18 1.35 A1.2 1.01 5.04 

A1.3 1.24 9.90 A1.3 1.44 1.09 A2.0 1.18 3.15 

A2.0 1.17 1.46 A2.0 .90 .77 A2.1 .98 2.10 

A2.1 1.16 .95 A2.1 .95 .90 A2.2 1.01 2.81 

A2.2 1.15 1.63 A2.2 .78 .59 A3.0 1.10 1.55 

A3.0 .99 .76 A2.3 1.11 1.22 A3.1 1.30 2.51 

A3.1 .95 1.25 A3.0 .99 1.01 B1.0 .91 1.16 

A3.2 .94 .55 A3.1 .93 .82 B1.1 .80 .73 

A3.3 1.9 1.48 A3.2 .96 .86 B1.2 .82 .71 

A3.4 1.16 2.32 B1.0 1.14 1.23 B1.3 .86 1.59 

A3.5 1.18 2.21 B1.1 1.21 1.25 B1.4 1.09 1.42 

A3.6 1.25 5.51 B1.2 1.38 2.14 B2.0 .91 1.09 

B1.0 .87 1.59 B2.0 1.03 .98 B2.1 .99 1.23 

B1.1 .81 .32 B2.1 .90 .82 B2.2 1.12 1.45 

B1.2 .83 1.30 C1.0 .83 1.12 B2.3 1.47 2.49 

B1.3 .90 1.48 C1.1 .79 .73 B2.4 1.44 2.17 

B1.4 .97 .71 C1.2 .78 .75 C1.0 1.13 2.00 

B1.5 .91 .41 C1.3 1.10 .91 C1.1 1.01 1.14 

B1.6 1.22 1.40 C1.4 1.13 .87 C1.2 .85 .98 

B2.0 .85 .45 C1.5 1.14 1.18 C1.3 .80 .93 

B2.1 .89 .47 C2.0 .86 .96 C1.4 1.05 3.15 

B2.2 1.38 .90 C2.1 .84 .76 C1.5 1.31 9.87 

C1.0 .82 .73 C2.2 1.01 1.12 C2.0 1.68 2.58 

C1.1 .78 .26    C2.1 1.37 1.66 

C1.2 .75 .23    C2.2 1.06 1.34 

C1.3 .78 .22    C2.3 .96 1.45 

C1.4 .74 .22    D1.0 .66 .87 

C1.5 .76 .31    D1.1 .80 .56 

C2.0 .77 .37    D1.2 .77 .60 

C2.1 .79 .43    D1.3 .85 .53 

C2.2 .76 .29    D1.4 .88 .69 

C2.3 .81 .28    D1.5 1.00 .70 

C3.0 .86 .80    D2.0 .54 .98 

C3.1 .83 .67    D2.1 .63 .53 

C3.2 .77 .41    D2.2 .65 .48 

C4.0 .84 .83    D2.3 .63 .45 

C4.1 .87 .77    D2.4 .66 .47 

C4.2 .86 .46    D2.5 .69 .46 

C4.3 .89 .45    D2.6 .74 .90 

D1.0 .82 1.74    D3.0 .66 .77 

(table continues) 
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Table A2 (continued) 

 

AEPS Level I: Infits and Outfits for Item Fit Statistics Gross Motor, Social, and      

Social-Communication 

 
Gross Motor Social Social-Communication 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

D1.1 .84 1.11    D3.1 .76 .48 

D1.2 .84 1.47    D3.2 .84 .71 

D2.0 1.12 2.54    D3.3 .67 .48 

D2.1 1.12 1.14    D3.4 .70 .51 

D2.2 1.88 1.80       

D3.0 .94 7.57       

D3.1 .88 5.28       

D3.2 .83 1.21       

D3.3 1.25 1.89       

D3.4 1.72 2.37       

D4.0 .84 1.03       

D4.1 .90 .86       

D4.2 1.18 1.13 

 

      

 

*Clinical judgment range = 0.50–1.70* 
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Appendix B 

AEPS Level II: Infits and Outfits for Item Fit Statistics 

 

Table B1 

 

AEPS Level II: Infits and Outfits for Item Fit Statistics Adaptive, Cognitive, and Fine 

Motor 

 
Adaptive Cognitive Fine Motor 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 

A1.0 

 

.98 

 

1.13 

 

A1.0 

 

.68 

 

.72 

 

A1.0 

 

1.36 

 

3.50 

A1.1 1.22 1.26 A1.1 1.12 .90 A1.1 1.16 2.23 

A1.2 1.05 .77 A1.2 1.07 .90 A2.0 1.05 1.10 

A1.3 1.36 1.37 A1.3 .80 .71 A2.1 .91 .84 

A1.4 1.33 1.40 A2.0 .66 .69 A2.2 1.03 .90 

A1.5 .96 .75 A2.1 .84 .82 B1.0 1.26 1.42 

A2.0 .71 .79 A2.2 .71 .67 B1.1 1.23 1.50 

A2.1 1.05 .96 A3.0 .66 .76 B2.0 .89 .88 

A2.2 1.07 .98 A3.1 .78 .77 B2.1 .94 .87 

A2.3 1.13 .98 A3.2 .76 .75 B2.2 .86 .72 

A2.4 1.17 1.01 B1.0 .81 .84 B2.3 .87 .80 

B1.0 1.05 .77 B1.1 .91 .81 B3.0 .82 .63 

B1.1 1.08 .85 B1.2 .88 .80 B3.1 .85 .65 

B1.2 1.23 .80 B1.3 1.04 .89 B3.2 .78 .60 

B1.3 1.30 .90 C1.0 1.03 1.20 B3.3 .84 .68 

B2.0 .71 .88 C1.1 1.08 1.22    

B2.1 .91 .81 C2.0 .96 .91    

B2.2 .99 .88 C2.1 1.11 1.03    

B2.3 .92 .86 C3.0 .78 .71    

B2.4 1.08 .99 C3.1 .81 .75    

B2.5 1.02 .91 D1.0 .89 .87    

C1.0 .82 .91 D1.1 .89 .77    

C1.1 .95 .84 D1.2 1.04 .86    

C1.2 1.29 1.20 E1.0 .88 1.01    

C1.3 1.07 .84 E1.1 .88 .86    

C2.0 .76 .72 E1.2 1.13 1.21    

C2.1 .85 .67 E2.0 .68 .71    

C2.2 .84 .67 E2.1 .89 .78    

C2.3 .88 .73 E2.2 .83 .72    

C2.4 .92 .78 E2.3 .91 .81    

C2.5 .88 .66 F1.0 .97 1.27    

C3.0 .85 1.17 F1.1 1.24 1.22    

C3.1 1.36 1.69 F1.2 1.19 1.12    

C3.2 .94 .91 F1.3 1.32 1.44    

C3.3 1.22 1.14 F2.0 1.00 1.38    

(table continues) 
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Table B1 (continued) 

 

AEPS Level II: Infits and Outfits for Item Fit Statistics Adaptive, Cognitive, and Fine 

Motor 

 
Adaptive Cognitive Fine Motor 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 
   F2.1 1.07 1.36    

   F2.2 1.04 1.25    

   G1.0 1.28 1.37    

   G1.1 1.30 1.10    

   G1.2 1.29 .94    

   G2.0 1.17 1.09    

   G2.1 1.37 1.29    

   G2.2 1.32 1.17    

   H1.0 .78 .95    

   H1.1 .97 .90    

   H1.2 1.26 1.19 

 

   

 

*Clinical judgment range = 0.50–1.70* 
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Table B2 

 

AEPS Level II: Infits and Outfits for Item Fit Statistics Gross Motor, Social, and     

Social-Communication 

 
Gross Motor Social Social-Communication 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

 

A1.0 

 

.90 

 

.86 

 

A1.0 

 

.74 

 

.83 

 

A1.0 

 

.98 

 

1.31 

A1.1 .81 .47 A1.1 1.07 .93 A1.1 1.06 .97 

A2.0 1.04 1.13 A1.2 1.00 .82 A1.2 1.06 .96 

A2.1 1.03 .96 A1.3 .80 .70 A1.3 1.01 .91 

B1.0 .76 .65 A1.4 1.28 1.09 A1.4 .91 .76 

B1.1 .76 .45 A1.5 1.05 .91 A1.5 .95 .84 

B1.2 1.03 .96 A2.0 .90 .84 A1.6 .91 .72 

B1.3 .92 .84 A2.1 .88 .74 A1.7 .93 .71 

B2.0 .71 .99 A2.2 .82 .74 A2.0 .97 1.36 

B2.1 1.03 .96 A2.3 .84 .74 A2.1 1.18 1.50 

B2.2 .87 .84 A3.0 .88 1.25 A2.2 1.03 1.02 

B2.3 .85 .64 A3.1 .98 .92 A2.3 1.10 .98 

B2.4 .98 .76 A3.2 1.05 .96 A2.4 .98 .90 

B3.0 1.14 1.10 A3.3 1.59 2.00 A2.5 .98 .89 

B3.1 1.05 .93 B1.0 .82 .74 A2.6 1.00 .96 

B4.0 1.59 2.30 B1.1 .82 .74 A3.0 1.32 1.59 

B4.1 1.61 1.52 B1.2 .80 .68 A3.1 1.43 1.58 

   B2.0 .66 .67 A3.2 1.61 2.11 

   B2.1 .71 .56 B1.0 .89 1.07 

   B2.2 .70 .58 B1.1 .93 .85 

   B2.3 .77 .62 B1.2 .92 .81 

   B2.4 .94 .68 B1.3 .93 .82 

   B3.0 .72 .73 B1.4 1.01 .88 

   B3.1 .77 .67 B1.5 .91 .80 

   B3.2 .75 .68 B1.6 .96 .81 

   B3.3 .86 .77 B2.0 .99 1.28 

   B3.4 1.07 .86 B2.1 1.09 .98 

   C1.0 .87 .88 B2.2 1.19 1.10 

   C1.1 1.10 .94 B2.3 1.07 .98 

   C1.2 1.06 .90 B3.0 .82 .98 

   C1.3 1.06 .82 B3.1 1.03 .88 

   C2.0 .79 .75 B3.2 1.04 .90 

   C2.1 .92 .82 B3.3 1.13 .97 

   C2.2 .84 .92 B3.4 .94 .82 

   D1.0 .93 .78 B3.5 .91 .75 

   D1.1 1.04 .82 B3.6 1.24 1.18 

   D1.2 1.00 .74 B4.0 .78 .89 

   D2.0 .94 .90 B4.1 .94 .90 

   D2.1 1.00 .90 B4.2 .83 .73 

   D2.2 1.05 .92 B4.3 .90 .82 

   D3.0 1.08 1.66 B4.4 .89 .78 

   D3.1 1.63 2.45 B4.5 1.02 .89 

   D3.2 1.61 2.87 B5.0 .79 .90 

   D3.3 1.98 1.75 B5.1 .84 .75 

 

 

(table continues) 
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Table B2 (continued) 

 

AEPS Level II: Infits and Outfits for Item Fit Statistics Gross Motor, Social, and     

Social-Communication 

 
Gross Motor Social Social-Communication 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

Item Infit 

msnq 

Outfit 

msnq 

         

   D3.4 1.63 1.46 B5.2 .89 .77 

   D3.5 1.60 1.34 B5.3 .91 .79 

   D3.6 1.44 1.24 B5.4 .49 .69 

      B5.5 1.02 .88 

      B5.6 1.01 .89 

 

*Clinical judgment range = 0.50–1.70* 
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Appendix C 

AEPS Level I: Item-Person Map: Across Developmental Areas 

Childs MAP OF Items 

              <more>|<rare> 

  100          .###  + 

               .### T| 

                     | 

                     | 

             .#####  | 

   90             .  + 

                  .  | 

             .#####  | 

             .#####  | 

                .##  |T 

   80       .######  +  adapt_B3.1  adapt_C1.0 

            .###### S| 

           .#######  | 

          .########  | 

         .#########  | 

   70     .########  + 

        .##########  |  adapt_C1.1 

       .###########  |S adapt_B2.0  adapt_C1.2 

      .############  |  adapt_B2.1  adapt_C1.4 

        .##########  |  adapt_A1.2 

   60     .########  +  adapt_A1.0  adapt_A1.3  adapt_A2.0  adapt_B3.0 

                        adapt_C1.3 

        .########## M|  adapt_A1.4  adapt_C1.6 

         .#########  | 

           .#######  |  adapt_A4.3 

         .#########  |  adapt_A5.2 

   50      .#######  +M adapt_A5.0  adapt_C1.5 

           .#######  |  adapt_B1.0 

             .#####  | 

             .#####  | 

               .###  |  adapt_A1.1  adapt_A4.0 

   40         .####  +  adapt_A5.1 

               .### S|  adapt_A4.1 

                .##  |  adapt_A2.2 

                .##  |S 

                .##  |  adapt_A4.2  adapt_B1.1 

   30            .#  +  adapt_A2.1 

                 .#  |  adapt_A3.0 

                ###  |  adapt_A3.1 

                .##  |  adapt_B1.2 

               .###  | 

   20           .##  + 

                  . T|T 

                .##  | 

                .##  | 

                     | 

   10          .###  +  adapt_A3.2 

                     | 

                .##  | 

                     | 

                     | 

    0                + 

                  .  | 

                     | 

  -10             .  + 

               <less>|<frequ> 

 EACH '#' IS 27 

Figure C1. AEPS Level I: Item-Person Map: Adaptive Area 
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Childs MAP OF Items 

               <more>|<rare> 

  120      .#######  + 

                     | 

                 .#  | 

                     | 

  110                + 

                 .# T| 

                .##  | 

                     | 

  100           .##  + 

               .###  |T 

                .##  | 

             .#####  | 

   90            .#  +  cog_G6.0  cog_G6.1 

            .######  |  cog_G5.0 

              .####  |  cog_G4.1  cog_G5.1 

              .#### S|  cog_G6.2 

   80      .#######  + 

          .########  |  cog_G1.0  cog_G1.1  cog_G2.0  cog_G4.0  cog_G4.2 

                        cog_G5.2 

           .#######  |S cog_G1.2  cog_G3.0 

          .########  |  cog_G2.1 

   70     .########  +  cog_D2.0 

      #############  |  cog_F1.0  cog_G3.1 

        .##########  |  cog_D2.1  cog_G1.3 

         .#########  |  cog_F1.1 

   60  .###########  +  cog_E4.0  cog_G4.3 

          .######## M|  cog_D2.2 

          .########  |  cog_D1.0  cog_E2.0  cog_E4.1 

        .##########  |  cog_B3.0 

   50      .#######  +M cog_E2.1 

           .#######  |  cog_E3.0 

             .#####  |  cog_B2.0  cog_F1.2 

            .######  |  cog_C2.0  cog_D1.1 

   40        .#####  +  cog_B3.1  cog_C1.0  cog_E1.0  cog_E3.1 

              #####  |  cog_B2.1 

             .##### S|  cog_E1.1  cog_E3.2 

              .####  |  cog_B2.2  cog_C1.1  cog_C2.1  cog_F1.3 

   30          .###  + 

               .###  |  cog_B2.3 

               .###  |S cog_E1.2  cog_F1.4 

               .###  |  cog_C1.2 

   20          .###  +  cog_B1.0  cog_B1.1  cog_C1.3 

               .###  | 

                .##  |  cog_A1.0 

                 .#  |  cog_A1.1  cog_A1.2  cog_B1.2 

   10            .# T+ 

                .##  |  cog_A1.3  cog_A1.4 

                 .#  | 

                  .  |T 

    0             .  + 

                  .  | 

                  .  | 

                     | 

  -10             .  + 

                     | 

                     | 

                  .  | 

  -20             .  + 

               <less>|<frequ> 

 EACH '#' IS 27. 

 

Figure C2. AEPS Level I: Item-Person Map: Cognitive Area 
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       Childs MAP OF Items 

               <more>|<rare> 

  120 .############  + 

                     | 

            .######  | 

                     | 

  110                + 

        .##########  | 

                     |  fm_B5.0 

                    S| 

  100       .######  +T 

           .#######  | 

                     |  fm_B5.1 

             .#####  | 

   90        .#####  + 

              .####  | 

              .####  | 

              .####  | 

   80      .#######  + 

               .###  |  fm_B2.0  fm_B4.0 

             .#####  |S 

              .#### M|  fm_B2.1  fm_B4.2 

   70            .#  +  fm_A5.0  fm_A5.1 

               .###  |  fm_B4.1 

             .#####  |  fm_B5.2 

                .##  |  fm_A5.2  fm_B2.2 

   60           .##  +  fm_B1.0 

                 ##  |  fm_A4.0  fm_B3.0 

                .##  |  fm_A4.1 

                .##  |  fm_B1.1 

   50           .##  +M fm_A4.2  fm_A5.3 

                 .#  | 

                 .# S|  fm_B3.1 

                 .#  |  fm_A3.0 

   40            .#  +  fm_A4.3 

                 .#  |  fm_A3.1 

                 .#  |  fm_A5.4 

                  .  | 

   30            .#  +  fm_A2.0  fm_A2.1 

                 .#  | 

                  .  |S fm_A3.2 

                 .#  |  fm_A2.2 

   20             .  + 

                  .  |  fm_A3.3 

                  . T|  fm_A2.3 

                  .  |  fm_A1.0  fm_A1.1 

   10             .  + 

                  .  | 

                  .  | 

                  .  | 

    0                +T 

                  .  |  fm_A1.2 

                     | 

                  .  | 

  -10                + 

                     | 

                  .  | 

                     | 

  -20             .  + 

               <less>|<frequ> 

 EACH '#' IS 47. 

  

Figure C3. AEPS Level I: Item-Person Map: Fine Motor Area 
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      Childs MAP OF Items 

               <more>|<rare> 

  130 #############  + 

                     | 

             .#####  | 

  120                + 

                     | 

            .######  | 

  110       .###### S+T 

            .######  |  gm_D2.0 

       .###########  | 

  100         .####  +  gm_D3.1 

           .#######  |  gm_D1.0 

           .#######  | 

   90    .#########  +  gm_D1.1  gm_D1.2  gm_D3.0 

          .########  |  gm_D2.1 

             .#####  |  gm_C3.0  gm_D3.2 

   80         .####  +S gm_C3.1  gm_C4.0  gm_D4.0 

             .##### M|  gm_D3.3 

                .##  |  gm_D4.1 

   70          .###  +  gm_C4.1  gm_D3.4 

                .##  |  gm_C3.2  gm_D4.2 

                 .#  |  gm_C1.0  gm_D2.2 

   60            .#  +  gm_C1.1  gm_C2.0  gm_C4.2 

                 .#  |  gm_B2.0  gm_C2.1  gm_C4.3 

                 .#  |  gm_B2.1  gm_C1.2  gm_C1.4 

   50           .##  +M 

                .##  |  gm_C1.3  gm_C1.5 

                 .#  |  gm_C2.2  gm_C2.3 

   40            .# S+  gm_A3.0  gm_B1.1  gm_B2.2 

                 .#  |  gm_A3.1  gm_A3.2 

                 .#  |  gm_A3.3  gm_B1.0  gm_B1.2 

   30            .#  +  gm_B1.3 

                 .#  |  gm_A3.4 

                 .#  |  gm_A3.5  gm_B1.4 

   20            .#  +S gm_A2.0  gm_B1.5 

                 .#  |  gm_A2.1 

                 .#  |  gm_A2.2 

   10            .#  +  gm_A3.6 

                 .# T|  gm_B1.6 

                 .#  | 

    0            .#  + 

                .##  | 

                  .  |  gm_A1.0 

  -10             .  +T gm_A1.1  gm_A1.2  gm_A1.3 

                  .  | 

                  .  | 

  -20             .  + 

                     | 

                     | 

  -30             .  + 

               <less>|<frequ> 

 EACH '#' IS 43. 

 

Figure C4. AEPS Level I: Item-Person Map: Gross Motor Area 
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      Childs MAP OF Items 

               <more>|<rare> 

  110 .############  + 

                     | 

                .## T| 

                     | 

                     | 

  100                + 

               .###  | 

                     | 

                     | 

               .###  | 

   90                + 

               .###  | 

                     |T 

               .### S|  soc_C2.0 

               .###  | 

   80          .###  +  soc_C2.1 

                     | 

               .###  | 

               .###  |  soc_C1.0 

               .###  |  soc_C1.1 

   70        .#####  +  soc_C2.2 

                .##  |S soc_C1.2 

               .###  | 

                .##  |  soc_B1.0 

              #####  | 

   60           .## M+ 

                .##  |  soc_A3.0  soc_B2.0 

               ####  | 

                .##  |  soc_B1.1 

               .###  |  soc_A3.1 

   50           .##  +M soc_B2.1 

                .##  |  soc_A2.1  soc_B1.2  soc_C1.3 

                 .#  | 

               .###  |  soc_A2.0 

                 .#  |  soc_C1.4  soc_C1.5 

   40            .#  +  soc_A3.2 

                .## S| 

                 .#  |  soc_A2.2 

                 .#  | 

                 .#  |S 

   30            .#  +  soc_A1.0 

                  .  | 

                  .  |  soc_A1.1 

                  #  |  soc_A1.2  soc_A2.3 

                     | 

   20             .  + 

                 .#  | 

                  . T| 

                     |T soc_A1.3 

                 .#  | 

Childs MAP OF Items 

               <more>|<rare> 

   10                + 

                  .  | 

                     | 

                     | 

                  .  | 

    0                + 

                     | 

                     | 

  -10             .  + 

               <less>|<frequ> 

 EACH '#' IS 60. 

Figure C5. AEPS Level I: Item-Person Map: Social Area 
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       Childs MAP OF Items 

               <more>|<rare> 

  120 .############  + 

                     | 

                 .#  | 

                     | 

  110                + 

                .##  | 

                 .# T| 

                     | 

  100            .#  +T 

                .##  | 

                 .#  | 

               .###  | 

   90            .#  +  sc_D3.1  sc_D3.3 

                .##  |  sc_D3.0  sc_D3.2  sc_D3.4 

                .##  | 

                .##  | 

   80           .##  + 

              .#### S|  sc_D2.3  sc_D2.4 

                .##  |S sc_D2.0  sc_D2.1  sc_D2.2 

                ###  |  sc_D1.1  sc_D2.5  sc_D2.6 

   70         .####  +  sc_C2.0  sc_D1.2  sc_D1.3 

               .###  | 

             .#####  |  sc_C2.1  sc_D1.0 

             .#####  | 

   60          .###  +  sc_D1.4 

            .######  |  sc_C1.1 

              .####  |  sc_D1.5 

             .#####  |  sc_C1.0  sc_C2.2 

   50        .##### M+M 

            .######  |  sc_B2.0  sc_C1.2 

              .####  |  sc_B2.1 

             .#####  |  sc_B1.1 

   40          .###  +  sc_B1.0  sc_C1.3  sc_C2.3 

             .#####  |  sc_B1.2 

              .####  |  sc_B2.2 

             .#####  |  sc_B1.3 

   30          .###  +  sc_A2.0 

               .###  |  sc_A2.1 

              .#### S|S sc_A3.0 

             .#####  |  sc_B2.3  sc_B2.4 

   20          .###  +  sc_B1.4  sc_C1.4 

                .##  |  sc_A3.1 

                 .#  | 

                .##  |  sc_A1.0  sc_A1.1  sc_C1.5 

   10           .##  + 

                  #  |  sc_A2.2 

                 .#  |  sc_A1.2 

                 .#  | 

    0             .  +T 

                  . T| 

                  .  | 

                     | 

  -10             .  + 

                     | 

                     | 

                  .  | 

  -20             .  + 

               <less>|<frequ> 

 EACH '#' IS 40. 

 

Figure C6. AEPS Level I: Item-Person Map: Social-Communication Area 
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APPENDIX D 

AEPS Level II: Item-Person Map: Across Developmental Areas 

 
       Childs MAP OF Items 

               <more>|<rare> 

  120   .##########  + 

                     | 

                     | 

                  .  | 

  110                + 

                    T| 

                     | 

        .##########  | 

  100                +  adapt_C3.1 

          .########  | 

                     | 

           .#######  | 

   90      .#######  + 

            .###### S| 

            .######  | 

            .######  | 

   80       .######  + 

       .###########  |T 

             .#####  | 

        .##########  |  adapt_C3.0 

   70   .##########  +  adapt_C3.3 

        .##########  | 

         .######### M|S adapt_A2.2 

      .############  |  adapt_A2.0  adapt_B2.3  adapt_C3.2 

   60     .########  +  adapt_A2.1 

        .##########  |  adapt_A2.4  adapt_B2.0  adapt_B2.4 

            .######  |  adapt_A2.3  adapt_B2.5  adapt_C2.0 

          .########  |  adapt_B2.2 

   50       .######  +M adapt_C2.3 

          .########  |  adapt_B2.1  adapt_C1.0  adapt_C1.2 

             .##### S|  adapt_C1.1  adapt_C2.1  adapt_C2.2  adapt_C2.4 

            .######  |  adapt_B1.0  adapt_B1.1  adapt_C2.5 

   40          .###  +  adapt_A1.0  adapt_B1.3 

              .####  |  adapt_B1.2 

               .###  |S adapt_C1.3 

               .###  |  adapt_A1.1  adapt_A1.4 

   30           .##  +  adapt_A1.3  adapt_A1.5 

                .##  |  adapt_A1.2 

                .##  | 

                .## T|T 

   20             .  + 

                  .  | 

                .##  | 

                  .  | 

   10             .  + 

                     | 

                  .  | 

                     | 

    0             .  + 

                     | 

                     | 

                  .  | 

  -10           .##  + 

               <less>|<frequ> 

 EACH '#' IS 66. 

  

Figure D1. AEPS Level II: Item-Person Map: Adaptive Area 
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       Childs MAP OF Items 

               <more>|<rare> 

  120       .######  + 

                  .  | 

                     | 

                     | 

  110             .  + 

                     | 

                 .#  | 

                     | 

  100            .#  + 

                 .#  | 

                 .# T| 

                 .#  |  cog_H2.1 

   90           .##  +  cog_H2.2 

              .####  | 

              .####  | 

                .##  |T 

   80         .####  + 

           .#######  |  cog_H1.2  cog_H1.3  cog_H2.0 

             .#####  |  cog_H1.4  cog_H3.0 

           .####### S|  cog_H2.3 

   70        .#####  +  cog_H1.0  cog_H1.1 

        .##########  | 

          .########  |S 

          .########  | 

   60   .##########  + 

       .###########  |  cog_E2.1  cog_G1.0  cog_G2.1  cog_H3.1 

          .########  |  cog_C3.0  cog_E1.0  cog_E2.2  cog_G2.0 

       .###########  |  cog_A3.0  cog_A3.2  cog_E1.1  cog_E2.0 

   50 .############  +M cog_A3.1  cog_C1.0 

      .############ M|  cog_A2.0  cog_A2.2  cog_C3.1  cog_E2.3  cog_G2.2 

        .##########  |  cog_A2.1  cog_D1.0  cog_E1.2 

       .###########  |  cog_C2.0  cog_G1.1 

   40   .##########  +  cog_A1.3  cog_B1.0  cog_B1.1  cog_B1.2  cog_C1.1 

                        cog_D1.1 

          .########  |  cog_A1.0  cog_F1.1  cog_F1.2  cog_F2.0 

         .#########  |S cog_A1.2  cog_C2.1  cog_F1.0  cog_F2.1  cog_F2.2 

            .######  | 

   30    .#########  +  cog_A1.1  cog_D1.2 

            .######  |  cog_B1.3  cog_F1.3 

              .#### S| 

           .#######  |  cog_G1.2 

   20        .#####  + 

             .#####  |T 

             .#####  | 

              .####  | 

   10           .##  + 

                .##  | 

                .##  | 

                .## T| 

    0           .##  + 

                     | 

                .##  | 

                     | 

  -10                + 

                  .  | 

                     | 

                     | 

  -20       .######  + 

               <less>|<frequ> 

 EACH '#' IS 54. 

  

Figure D2. AEPS Level II: Item-Person Map: Cognitive Area 
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              Childs MAP OF Items 

               <more>|<rare> 

  100 .############ T+ 

                     | 

               .###  | 

                     | 

                     | 

   90                + 

               .###  | 

                     | 

                     | 

                ###  |T 

   80                + 

                .##  | 

                .## S| 

                     | 

                .##  | 

   70           .##  +  fm_B2.2 

                     |  fm_B3.0 

                .##  |S 

                 .#  |  fm_B3.1 

                .##  |  fm_B3.2 

   60           .##  +  fm_A2.0 

                .##  |  fm_B2.0  fm_B2.1 

                .##  |  fm_B3.3 

                .##  | 

                    M| 

   50           .##  +M fm_A2.1 

                .##  | 

                .##  |  fm_B1.0 

                .##  |  fm_B2.3 

                .##  | 

   40           .##  +  fm_B1.1 

                     | 

                .##  | 

               .###  |S fm_A2.2 

                .##  | 

   30                + 

               .### S| 

                     | 

                .##  | 

                     |  fm_A1.0 

   20          .###  + 

                     |T 

                 .#  |  fm_A1.1 

                     | 

                     | 

   10           .##  + 

                     | 

                     | 

                    T| 

                     | 

    0             .  + 

                     | 

                     | 

                     | 

                     | 

  -10            .#  + 

               <less>|<frequ> 

 EACH '#' IS 176. 

 

Figure D3. AEPS Level II: Item-Person Map: Fine Motor Area 
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       Childs MAP OF Items 

               <more>|<rare> 

  110 .############  + 

                    T| 

            .######  | 

                     | 

                     | 

  100                + 

                     | 

         .#########  | 

                     | 

                     |  gm_B4.0 

   90                + 

            .###### S| 

                     |T 

         .#########  | 

                     | 

   80      .#######  +  gm_B3.0 

                     | 

           .#######  | 

                     | 

            .######  | 

   70      .#######  +  gm_B4.1 

            .###### M|S 

                     | 

             .#####  | 

             .#####  | 

   60        .#####  +  gm_B2.1  gm_B3.1 

              .####  | 

              .####  |  gm_B2.0  gm_B2.2 

               .###  | 

               .###  |  gm_B1.3 

   50                +M 

               .###  |  gm_A2.0 

                .## S| 

                .##  | 

                .##  |  gm_B1.0 

   40           .##  + 

                 .#  |  gm_B1.2  gm_B2.3  gm_B2.4 

                 .#  | 

                 .#  |  gm_A1.0  gm_B1.1 

                 .#  |S 

   30            .#  + 

                     | 

                  . T|  gm_A2.1 

                  .  |  gm_A1.1 

                     | 

   20             .  + 

                  .  | 

                     | 

                  .  |T 

                     | 

   10                + 

                  .  | 

                     | 

                     | 

    0             .  + 

                     | 

                     | 

                     | 

  -10            .#  + 

               <less>|<frequ> 

 EACH '#' IS 110. 

 

Figure D4. AEPS Level II: Item-Person Map: Gross Motor Area 
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       Childs MAP OF Items 
               <more>|<rare> 

  140       .######  + 

                     | 

                  .  | 

  130                + 

                     | 

                     | 

  120           .##  + 

                     | 

             .##### T| 

  110                +  soc_D3.2 

             .#####  |  soc_D3.1 

                     | 

  100         .####  + 

             .#####  | 

       .###########  | 

   90        .##### S+  soc_D3.3 

          .########  | 

          .########  |T 

   80   .##########  + 

            .######  |  soc_A3.1 

      .############  | 

   70    .#########  +  soc_D3.0 

          .######## M|S 

       .###########  |  soc_A3.2  soc_D2.0 

   60  .###########  +  soc_A3.0  soc_D2.1 

        .##########  |  soc_D3.4 

         .#########  |  soc_A2.0  soc_C2.0  soc_C2.1  soc_D2.2 

   50     .########  +M soc_A1.0  soc_A1.1  soc_A2.1  soc_A2.2  soc_B3.0 

                        soc_B3.2 

         .#########  |  soc_A1.3  soc_A2.3  soc_B1.0  soc_B3.1  soc_B3.3 

                        soc_C2.2 

         .#########  |  soc_B1.1  soc_B2.0  soc_B2.2  soc_C1.0  soc_C1.1 

                        soc_D3.5  soc_D3.6 

   40       .###### S+  soc_A1.4  soc_B1.2  soc_B2.1  soc_B2.3  soc_C1.2 

            .######  |  soc_A1.2  soc_A1.5  soc_A3.3  soc_B3.4 

             .#####  |S soc_B2.4 

   30          .###  +  soc_C1.3 

              .####  |  soc_D1.0  soc_D1.1 

                .##  |  soc_D1.2 

   20            .#  + 

                 .# T|T 

                  .  | 

   10             .  + 

                  .  | 

                  .  | 

    0             .  + 

                  .  | 

                  .  | 

  -10                + 

                  .  | 

                     | 

  -20           .##  + 

               <less>|<frequ> 

 EACH '#' IS 70. 

 

Figure D5. AEPS Level II: Item-Person Map: Social Area 
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       childs MAP OF Items 

               <more>|<rare> 

  120 .############  + 

                     | 

                     | 

                  .  | 

  110               T+ 

                     | 

              .####  | 

                     | 

  100            .#  + 

               .###  | 

                 .#  | 

                .##  | 

   90            .#  + 

               .###  | 

               .###  | 

               .### S| 

   80           .##  + 

              .####  | 

                .##  | 

               .###  |  sc_B2.2 

   70         .####  +T sc_B1.4 

              .####  | 

               .###  | 

               .###  |  sc_B2.0  sc_B5.2 

   60          .###  +S sc_B1.0  sc_B1.3  sc_B3.2  sc_B5.3 

              .####  |  sc_B1.1  sc_B1.2  sc_B2.1  sc_B3.3  sc_B4.4  

sc_B5.5 

               .### M|  sc_B1.5  sc_B3.4  sc_B5.0 

              .####  |  sc_A2.3  sc_B4.0  sc_B4.3 

   50       .######  +M sc_A1.1  sc_B3.0  sc_B4.1  sc_B4.2  sc_B4.5  

sc_B5.1 

                        sc_B5.4 

               .###  |  sc_A1.2  sc_A1.3  sc_A2.0  sc_A2.2  sc_A2.5  

sc_B5.6 

               .###  |  sc_A1.4  sc_A2.4  sc_A3.0  sc_B1.6  sc_B2.3 

                .##  |  sc_A1.0  sc_A2.1  sc_A3.1  sc_B3.1  sc_B3.5 

   40          .###  +S sc_A2.6  sc_B3.6 

                .##  | 

               .###  | 

               .###  |  sc_A1.6  sc_A3.2 

   30           .##  +T sc_A1.5 

                .## S| 

                .##  |  sc_A1.7 

                 .#  | 

   20            .#  + 

                 .#  | 

                 .#  | 

                 .#  | 

   10            .#  + 

                 .#  | 

                 .#  | 

                 .#  | 

    0            .# T+ 

                     | 

                 .#  | 

                     | 

  -10                + 

                  .  | 

                     | 

  -20      .#######  + 

               <less>|<frequ> 

 EACH '#' IS 106. 

Figure D6. AEPS Level II: Item-Person Map: Social-Communication 

Area 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

SCORING GUIDELINES FOR AEPS TEST OBSERVATION 
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Appendix E 

Scoring Guidelines for AEPS Test Observation 

 

Table E1 

 

Scoring Guidelines for AEPS Test Observation 

 

Note: Information adapted from Bricker et al., 2002 
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Appendix F 

AEPS Level I: Probability Curves 

 
 

 

CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |                                                             | 

B      |000000                                                 222222| 

A      |      000                                           222      | 

B   .8 +         000                                     222         + 

I      |            000                               222            | 

L      |               00                           22               | 

I      |                 00                       22                 | 

T   .6 +                   00                   22                   + 

Y      |                     0                 2                     | 

    .5 +                      00             22                      + 

O      |                        0 111111111 2                        | 

F   .4 +                      111*0       2*111                      + 

       |                   111     00   22     111                   | 

R      |                111          0*2          111                | 

E      |              11             2 0             11              | 

S   .2 +          1111            222   000            1111          + 

P      |      1111              22         00              1111      | 

O      |111111              2222             0000              111111| 

N      |             2222222                     0000000             | 

S   .0 +2222222222222                                   0000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

 
  
 

Figure F1. Probability Curves for AEPS: Level I- Adaptive Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |                                                             | 

B      |00000                                                   22222| 

A      |     0000                                           2222     | 

B   .8 +         000                                     222         + 

I      |            00                                 22            | 

L      |              00                             22              | 

I      |                00                         22                | 

T   .6 +                  00                     22                  + 

Y      |                    00                 22                    | 

    .5 +                      00             22                      + 

O      |                        0111111111112                        | 

F   .4 +                      11100       22111                      + 

       |                   111     00   22     111                   | 

R      |                111          0 2          111                | 

E      |             111             2*0             111             | 

S   .2 +          111              22   00              111          + 

P      |      1111              222       000              1111      | 

O      |111111              2222             0000              111111| 

N      |              222222                     000000              | 

S   .0 +22222222222222                                 00000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

  

  

  

 Figure F2. Probability Curves for AEPS: Level I- Cognitive Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |                                                             | 

B      |0000                                                     2222| 

A      |    0000                                             2222    | 

B   .8 +        000                                       222        + 

I      |           00                                   22           | 

L      |             00                               22             | 

I      |               00                           22               | 

T   .6 +                 00                       22                 + 

Y      |                   00                   22                   | 

    .5 +                     00    1111111    22                     + 

O      |                       *111       111*                       | 

F   .4 +                    111 00         22 111                    + 

       |                 111      00     22      111                 | 

R      |               11           00 22           11               | 

E      |            111              2*0              111            | 

S   .2 +        1111               22   00               1111        + 

P      |    1111                222       000                1111    | 

O      |1111                 222             000                 1111| 

N      |              2222222                   0000000              | 

S   .0 +22222222222222                                 00000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

 

  
          

 Figure F3. Probability Curves for AEPS: Level I- Fine Motor Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |0                                                           2| 

B      | 00000                                                 22222 | 

A      |      0000                                         2222      | 

B   .8 +          000                                   222          + 

I      |             00                               22             | 

L      |               00                           22               | 

I      |                 00                       22                 | 

T   .6 +                   00                   22                   + 

Y      |                     00               22                     | 

    .5 +                       0             2                       + 

O      |                        00  11111  22                        | 

F   .4 +                       111*1     1*111                       + 

       |                    111    00   22    111                    | 

R      |                 111         0*2         111                 | 

E      |              111           22 00           111              | 

S   .2 +           111            22     00            111           + 

P      |       1111             22         00             1111       | 

O      | 111111             2222             0000             111111 | 

N      |1            2222222                     0000000            1| 

S   .0 +2222222222222                                   0000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

  

 

 

  
          

 Figure F4. Probability Curves for AEPS: Level I- Gross Motor Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      -+------+------+------+------+------+------+------+------+- 

R  1.0 +                                                         + 

O      |0000                                                 2222| 

B      |    000                                           222    | 

A      |       000                                     222       | 

B   .8 +          00                                 22          + 

I      |            00                             22            | 

L      |              00                         22              | 

I      |                0                       2                | 

T   .6 +                 0        11111        2                 + 

Y      |                  00   111     111   22                  | 

    .5 +                    011           112                    + 

O      |                    10             21                    | 

F   .4 +                  11  00         22  11                  + 

       |                11      0       2      11                | 

R      |               1         0     2         1               | 

E      |             11           00 22           11             | 

S   .2 +          111              2*0              111          + 

P      |        11               22   00               11        | 

O      |    1111              222       000              1111    | 

N      |1111             22222             00000             1111| 

S   .0 +22222222222222222                       00000000000000000+ 

E      -+------+------+------+------+------+------+------+------+- 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE 

 

  
          

 Figure F5. Probability Curves for AEPS: Level I- Social Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++---------+---------+---------+---------+---------+---------++ 

R  1.0 +                                                             + 

O      |                                                             | 

B      |0000                                                     2222| 

A      |    0000                                             2222    | 

B   .8 +        000                                       222        + 

I      |           00                                   22           | 

L      |             00                               22             | 

I      |               00                           22               | 

T   .6 +                 00                       22                 + 

Y      |                   00                   22                   | 

    .5 +                     00   111111111   22                     + 

O      |                      1*11         11*1                      | 

F   .4 +                    11  00         22  11                    + 

       |                 111      00     22      111                 | 

R      |              111           00 22           111              | 

E      |           111               2*0               111           | 

S   .2 +        111                22   00                111        + 

P      |    1111                222       000                1111    | 

O      |1111                 222             000                 1111| 

N      |              2222222                   0000000              | 

S   .0 +22222222222222                                 00000000000000+ 

E      ++---------+---------+---------+---------+---------+---------++ 

      -30       -20       -10         0        10        20        30 

         Child [MINUS] Item MEASURE 

  

  
          

 Figure F6. Probability Curves for AEPS: Level I- Social-Communication Area 
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Appendix G  

AEPS Level II: Probability Curves 

 

 
CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |0                                                       2| 

B      | 0000                                               2222 | 

A      |     00                                           22     | 

B   .8 +       000                                     222       + 

I      |          0                                   2          | 

L      |           00              111              22           | 

I      |             00        1111   1111        22             | 

T   .6 +               0     11           11     2               + 

Y      |                0   1               1   2                | 

    .5 +                 0*1                 1*2                 + 

O      |                11 0                 2 11                | 

F   .4 +               1    0               2    1               + 

       |             11      00           22      11             | 

R      |            1          0         2          1            | 

E      |          11            00     22            11          | 

S   .2 +       111                00 22                111       + 

P      |     11                    2*0                    11     | 

O      | 1111                   222   000                   1111 | 

N      |1                 222222         000000                 1| 

S   .0 +222222222222222222                     000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE 

 

 
 

Figure G1. Probability Curves for AEPS: Level II- Adaptive Area  
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |0                                                       2| 

B      | 0000                                               2222 | 

A      |     000                                         222     | 

B   .8 +        00                                     22        + 

I      |          00                                 22          | 

L      |            0                               2            | 

I      |             00         111111111         22             | 

T   .6 +               0      11         11      2               + 

Y      |                00  11             11  22                | 

    .5 +                  01                 12                  + 

O      |                 110                 211                 | 

F   .4 +               11   00             22   11               + 

       |              1       0           2       1              | 

R      |            11         00       22         11            | 

E      |          11             0     2             11          | 

S   .2 +        11                00 22                11        + 

P      |     111                   2*0                   111     | 

O      | 1111                  2222   0000                  1111 | 

N      |1                 22222           00000                 1| 

S   .0 +222222222222222222                     000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE 

 

 
 

Figure G2. Probability Curves for AEPS: Level II- Cognitive Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |00                                                     22| 

B      |  0000                                             2222  | 

A      |      000                                       222      | 

B   .8 +         00                                   22         + 

I      |           00                               22           | 

L      |             00                           22             | 

I      |               0            1            2               | 

T   .6 +                0       1111 1111       2                + 

Y      |                 00   11         11   22                 | 

    .5 +                   011             112                   + 

O      |                  110               211                  | 

F   .4 +                 1   00           22   1                 + 

       |               11      0         2      11               | 

R      |             11         00     22         11             | 

E      |           11             0   2             11           | 

S   .2 +         11                0*2                11         + 

P      |      111                 22 00                 111      | 

O      |  1111                 222     000                 1111  | 

N      |11                22222           00000                11| 

S   .0 +222222222222222222                     000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE  

 

 

Figure G3. Probability Curves for AEPS: Level II- Fine Motor Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |00                                                     22| 

B      |  0000                                             2222  | 

A      |      000                                       222      | 

B   .8 +         00                                   22         + 

I      |           00                               22           | 

L      |             0                             2             | 

I      |              00          11111          22              | 

T   .6 +                0      111     111      2                + 

Y      |                 00  11           11  22                 | 

    .5 +                   *1               1*                   + 

O      |                  1 0               2 1                  | 

F   .4 +                11   0             2   11                + 

       |               1      00         22      1               | 

R      |             11         0       2         11             | 

E      |           11            00   22            11           | 

S   .2 +         11                0*2                11         + 

P      |      111                 22 00                 111      | 

O      |  1111                 222     000                 1111  | 

N      |11                22222           00000                11| 

S   .0 +222222222222222222                     000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE  

 

 

Figure G4. Probability Curves for AEPS: Level II- Gross Motor Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |                                                         | 

B      |00                                                     22| 

A      |  000                                               222  | 

B   .8 +     00                                           22     + 

I      |       00               111111111               22       | 

L      |         0           111         111           2         | 

I      |          00        1               1        22          | 

T   .6 +            0     11                 11     2            + 

Y      |             00 11                     11 22             | 

    .5 +               *                         *               + 

O      |             11 0                       2 11             | 

F   .4 +            1    00                   22    1            + 

       |          11       0                 2       11          | 

R      |         1          00             22          1         | 

E      |       11             00         22             11       | 

S   .2 +     11                 00     22                 11     + 

P      |  111                     00 22                     111  | 

O      |11                       222*000                       11| 

N      |                   222222       000000                   | 

S   .0 +2222222222222222222                   0000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         Child [MINUS] Item MEASURE  

 

 

Figure G5. Probability Curves for AEPS: Level II- Social Area 
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CATEGORY PROBABILITIES: MODES - Structure measures at intersections 

P      ++------+------+------+------+------+------+------+------++ 

R  1.0 +                                                         + 

O      |                                                         | 

B      |0                                                       2| 

A      | 000                                                 222 | 

B   .8 +    00                                             22    + 

I      |      00               11111111111               22      | 

L      |        00           11           11           22        | 

I      |          0        11               11        2          | 

T   .6 +           00    11                   11    22           + 

Y      |             0  1                       1  2             | 

    .5 +              **                         **              + 

O      |             1  0                       2  1             | 

F   .4 +           11    0                     2    11           + 

       |          1       00                 22       1          | 

R      |        11          0               2          11        | 

E      |      11             00           22             11      | 

S   .2 +    11                 00       22                 11    + 

P      | 111                     000 222                     111 | 

O      |1                         22*00                         1| 

N      |                   2222222     0000000                   | 

S   .0 +2222222222222222222                   0000000000000000000+ 

E      ++------+------+------+------+------+------+------+------++ 

      -40    -30    -20    -10      0     10     20     30     40 

         child [MINUS] Item MEASURE  
 

Figure G6. Probability Curves for AEPS: Level II- Social-Communication Area 
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Appendix H 

AEPS Level I: Category Averages 

 
 

 
OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-10      10        30        50        70        90       110 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

|                             0          1       2          |   25  adapt_B3.1 

|                             0          1      2           |   26  adapt_C1.0 

|                          0         1       2              |   27  adapt_C1.1 

|                         0           1      2              |   22  adapt_B2.0 

|                         0          1       2              |   28  adapt_C1.2 

|                         0          1      2               |   23  adapt_B2.1 

|                        0           1      2               |   30  adapt_C1.4 

|                                012                        |    3  adapt_A1.2 

|                        0          1      2                |   24  adapt_B3.0 

|                                 012                       |    4  adapt_A1.3 

|                                 012                       |    1  adapt_A1.0 

|                       0          1        2               |   29  adapt_C1.3 

|                                 012                       |    6  adapt_A2.0 

|                                012                        |    5  adapt_A1.4 

|                0                 1         2              |   32  adapt_C1.6 

|                     0           1       2                 |   15  adapt_A4.3 

|                    0           1        2                 |   18  adapt_A5.2 

|                     0          1       2                  |   31  adapt_C1.5 

|                    0          1        2                  |   16  adapt_A5.0 

|                   0           1        2                  |   19  adapt_B1.0 

|                 0           1         2                   |   12  adapt_A4.0 

|                               21                          |    2  adapt_A1.1 

|                0          1          2                    |   17  adapt_A5.1 

|               0            1         2                    |   13  adapt_A4.1 

|               0           1          2                    |    8  adapt_A2.2 

|              0          1           2                     |   14  adapt_A4.2 

|              0         1            2                     |   20  adapt_B1.1 

|       0              1               2                    |    7  adapt_A2.1 

|            0          1             2                     |    9  adapt_A3.0 

|            0          1             2                     |   10  adapt_A3.1 

|            0           1           2                      |   21  adapt_B1.2 

|         0          1              2                       |   11  adapt_A3.2 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

-10      10        30        50        70        90       110  
 

Figure H1. Category Averages: AEPS: Level I- Adaptive Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-20     0      20      40      60      80     100     120 

|-------+------+------+------+------+------+------|  NUM   Item 

|                           0           1          2    |   56  cog_G6.0 

|                           0            1        2     |   57  cog_G6.1 

|                           0           1        2      |   53  cog_G5.0 

|                           0           1       2       |   54  cog_G5.1 

|                           0          1         2      |   50  cog_G4.1 

|                           0         1        2        |   58  cog_G6.2 

|                          0          1      2          |   55  cog_G5.2 

|                         0           1       2         |   45  cog_G2.0 

|                         0          1         2        |   51  cog_G4.2 

|                         0          1         2        |   49  cog_G4.0 

|                         0          1         2        |   41  cog_G1.0 

|                         0          1        2         |   42  cog_G1.1 

|                         0          1        2         |   43  cog_G1.2 

|                         0         1        2          |   47  cog_G3.0 

|                        0          1       2           |   46  cog_G2.1 

|                        0         1        2           |   23  cog_D2.0 

|                        0        1         2           |   36  cog_F1.0 

|                       0         1        2            |   48  cog_G3.1 

|                       0         1        2            |   24  cog_D2.1 

|                       0         1       2             |   44  cog_G1.3 

|                      0         1        2             |   37  cog_F1.1 

|                      0        1        2              |   52  cog_G4.3 

|                     0          1       2              |   34  cog_E4.0 

|                     0         1        2              |   25  cog_D2.2 

|                    0         1         2              |   21  cog_D1.0 

|                     0        1        2               |   29  cog_E2.0 

|                   0           1       2               |   35  cog_E4.1 

|                    0        1        2                |   13  cog_B3.0 

|                   0         1        2                |   30  cog_E2.1 

|                  0         1        2                 |   31  cog_E3.0 

|                  0         1        2                 |   38  cog_F1.2 

|                  0        1         2                 |    9  cog_B2.0 

|                 0         1         2                 |   22  cog_D1.1 

|                 0        1          2                 |   19  cog_C2.0 

|                 0        1         2                  |   26  cog_E1.0 

|                 0        1         2                  |   32  cog_E3.1 

|                0         1         2                  |   15  cog_C1.0 

|                 0       1          2                  |   14  cog_B3.1 

|                0       1           2                  |   10  cog_B2.1 

|                0        1         2                   |   33  cog_E3.2 

|               0        1           2                  |   27  cog_E1.1 

|               0        1          2                   |   39  cog_F1.3 

|              0         1          2                   |   20  cog_C2.1 

|              0        1           2                   |   11  cog_B2.2 

|              0        1           2                   |   16  cog_C1.1 

|             0       1            2                    |   12  cog_B2.3 

|              0        1          2                    |   40  cog_F1.4 

|             0        1           2                    |   28  cog_E1.2 

|            0       1             2                    |   17  cog_C1.2  

Figure H2. Category Averages: AEPS: Level I- Cognitive Area 

(Figure H2continues) 
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 (Figure H2 continued) 

 
 
|            0       1             2                    |    6  cog_B1.0 

|           0       1              2                    |   18  cog_C1.3 

|           0        1             2                    |    7  cog_B1.1 

|   0               1             2                     |    1  cog_A1.0 

|         0        1              2                     |    3  cog_A1.2 

|           0       1             2                     |    8  cog_B1.2 

|         0          1            2                     |    2  cog_A1.1 

|       0          1              2                     |    4  cog_A1.3 

|     0            1              2                     |    5  cog_A1.4 

|-------+------+------+------+------+------+------|  NUM   Item 

-20     0      20      40      60      80     100     120 

   
  

Figure H2. Category Averages: AEPS: Level I- Cognitive Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-20     0      20      40      60      80     100     120 

|-------+------+------+------+------+------+------|  NUM   Item 

|                                0            1         2   31  fm_B5.0 

|                              0            1         2 |   32  fm_B5.1 

|                         0             1         2     |   28  fm_B4.0 

|                        0             1          2     |   23  fm_B2.0 

|                        0            1          2      |   30  fm_B4.2 

|                       0             1          2      |   24  fm_B2.1 

|                        0           1          2       |   17  fm_A5.1 

|                      0            1           2       |   16  fm_A5.0 

|                      0             1          2       |   29  fm_B4.1 

|                      0            1          2        |   33  fm_B5.2 

|                     0            1           2        |   18  fm_A5.2 

|                    0              1          2        |   25  fm_B2.2 

|                     0            1          2         |   21  fm_B1.0 

|                   0             1           2         |   12  fm_A4.0 

|                  0              1           2         |   26  fm_B3.0 

|                   0             1           2         |   13  fm_A4.1 

|                  0            1            2          |   22  fm_B1.1 

|                 0             1            2          |   14  fm_A4.2 

|                 0           1              2          |   19  fm_A5.3 

|                0           1              2           |   27  fm_B3.1 

|               0            1              2           |    8  fm_A3.0 

|              0            1               2           |   15  fm_A4.3 

|             0            1                2           |    9  fm_A3.1 

|              0         1                 2            |   20  fm_A5.4 

|            0          1                  2            |    5  fm_A2.1 

|           0           1                  2            |    4  fm_A2.0 

|          0          1                   2             |   10  fm_A3.2 

|         0         1                     2             |    6  fm_A2.2 

|        0          1                     2             |   11  fm_A3.3 

|      0           1                      2             |    7  fm_A2.3 

|       0         1                       2             |    1  fm_A1.0 

|      0          1                      2              |    2  fm_A1.1 

|    0          1                        2              |    3  fm_A1.2 

|-------+------+------+------+------+------+------|  NUM   Item 

-20     0      20      40      60      80     100     120  

 

Figure H3. Category Averages: AEPS: Level I- Fine Motor Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-30  -10     10     30     50     70     90    110    130 

|------+-----+-----+-----+-----+-----+-----+-----|  NUM   Item 

|                               0             1       2 |   45  gm_D2.0 

|                            0              1       2   |   49  gm_D3.1 

|                             0             1      2    |   42  gm_D1.0 

|                           0             1       2     |   43  gm_D1.1 

|                  0                     1           2  |   48  gm_D3.0 

|                           0             1      2      |   44  gm_D1.2 

|                         0               1      2      |   46  gm_D2.1 

|                        0               1       2      |   50  gm_D3.2 

|                        0               1      2       |   35  gm_C3.0 

|                       0               1       2       |   36  gm_C3.1 

|                      0                1       2       |   38  gm_C4.0 

|                      0               1        2       |   53  gm_D4.0 

|                     0                 1       2       |   51  gm_D3.3 

|                    0                1        2        |   54  gm_D4.1 

|                    0                1        2        |   52  gm_D3.4 

|                    0               1         2        |   39  gm_C4.1 

|                    0              1         2         |   37  gm_C3.2 

|                   0                1        2         |   55  gm_D4.2 

|                    0              1         2         |   47  gm_D2.2 

|                  0               1          2         |   25  gm_C1.0 

|                  0               1          2         |   40  gm_C4.2 

|                  0             1            2         |   31  gm_C2.0 

|                  0            1            2          |   26  gm_C1.1 

|                 0             1            2          |   32  gm_C2.1 

|                 0              1           2          |   41  gm_C4.3 

|                0              1            2          |   22  gm_B2.0 

|                0             1             2          |   23  gm_B2.1 

|                 0           1              2          |   27  gm_C1.2 

|                0            1              2          |   29  gm_C1.4 

|               0          1                 2          |   28  gm_C1.3 

|               0          1                2           |   30  gm_C1.5 

|              0           1                2           |   33  gm_C2.2 

|              0          1                 2           |   34  gm_C2.3 

|              0          1                 2           |   24  gm_B2.2 

|             0           1                 2           |    8  gm_A3.0 

|             0           1                 2           |   16  gm_B1.1 

|             0          1                  2           |    9  gm_A3.1 

|             0         1                   2           |   10  gm_A3.2 

|            0          1                   2           |   15  gm_B1.0 

|             0         1                  2            |   11  gm_A3.3 

|            0           1                  2           |   17  gm_B1.2 

|           0            1                 2            |   18  gm_B1.3 

|           0         1                    2            |   12  gm_A3.4 

|           0         1                    2            |   13  gm_A3.5 

|          0          1                    2            |   19  gm_B1.4 

|         0         1                     2             |   20  gm_B1.5 

|          0       1                       2            |    5  gm_A2.0 

|         0       1                       2             |    6  gm_A2.1 

|         0      1                        2             |    7  gm_A2.2 

|        0       1                        2             |   14  gm_A3.6 

|        0      1                        2              |   21  gm_B1.6 

|      0       1                         2              |    1  gm_A1.0 

|    0        1                         2               |    2  gm_A1.1 

|     0        1                        2               |    3  gm_A1.2 

|     0        1                        2               |    4  gm_A1.3 

|------+-----+-----+-----+-----+-----+-----+-----|  NUM   Item 

-30  -10     10     30     50     70     90    110    130 

  

 Figure 

H4. Category Averages: AEPS: Level I- Gross Motor Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-10      10        30        50        70        90       110 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

|                            0             1                2   23  soc_C2.0 

|                                                           | 

|                           0             1               2 |   24  soc_C2.1 

|                                                           | 

|                                                           | 

|                          0            1                 2 |   17  soc_C1.0 

|                         0             1              2    |   18  soc_C1.1 

|                         0            1              2     |   25  soc_C2.2 

|                       0             1              2      |   19  soc_C1.2 

|                                                           | 

|                       0            1             2        |   12  soc_B1.0 

|                                                           | 

|                      0           1              2         |   15  soc_B2.0 

|                     0            1              2         |    9  soc_A3.0 

|                                                           | 

|                     0           1             2           |   13  soc_B1.1 

|                    0           1              2           |   10  soc_A3.1 

|                  0            1               2           |   16  soc_B2.1 

|                   0           1              2            |   20  soc_C1.3 

|                  0             1            2             |   14  soc_B1.2 

|                  0            1              2            |    6  soc_A2.1 

|                                                           | 

|                0            1               2             |    5  soc_A2.0 

|                 0           1              2              |   21  soc_C1.4 

|                0             1             2              |   22  soc_C1.5 

|               0            1               2              |   11  soc_A3.2 

|                                                           | 

|             0            1                2               |    7  soc_A2.2 

|                                                           | 

|                                                           | 

|          0              1                2                |    1  soc_A1.0 

|                                                           | 

|          0            1                 2                 |    2  soc_A1.1 

|         0              1                2                 |    3  soc_A1.2 

|         0             1                 2                 |    8  soc_A2.3 

|                                                           | 

|                                                           | 

|      0              1                  2                  |    4  soc_A1.3 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

-10      10        30        50        70        90       110  
 

Figure H5. Category Averages: AEPS: Level I- Social Area 

 



166 

 

 
 

 

OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-20     0      20      40      60      80     100     120 

|-------+------+------+------+------+------+------|  NUM   Item 

|                        0               1             2|   43  sc_D3.1 

|                        0               1             2|   45  sc_D3.3 

|                        0               1            2 |   46  sc_D3.4 

|                        0              1             2 |   44  sc_D3.2 

|                       0                1              2   42  sc_D3.0 

|                      0             1             2    |   38  sc_D2.3 

|                      0            1              2    |   39  sc_D2.4 

|                      0            1              2    |   36  sc_D2.1 

|                      0            1             2     |   37  sc_D2.2 

|                     0             1                2  |   35  sc_D2.0 

|                      0           1              2     |   40  sc_D2.5 

|                      0            1            2      |   30  sc_D1.1 

|                      0           1             2      |   41  sc_D2.6 

|                     0            1           2        |   25  sc_C2.0 

|                     0           1             2       |   31  sc_D1.2 

|                     0           1             2       |   32  sc_D1.3 

|                    0            1          2          |   26  sc_C2.1 

|                  0             1                 2    |   29  sc_D1.0 

|                   0          1            2           |   33  sc_D1.4 

|                  0           1            2           |   20  sc_C1.1 

|                   0         1            2            |   34  sc_D1.5 

|                  0         1              2           |   19  sc_C1.0 

|                 0           1           2             |   27  sc_C2.2 

|                 0         1            2              |   21  sc_C1.2 

|                 0        1              2             |   14  sc_B2.0 

|                0         1            2               |   15  sc_B2.1 

|               0         1             2               |   10  sc_B1.1 

|               0        1              2               |    9  sc_B1.0 

|               0        1             2                |   28  sc_C2.3 

|               0        1             2                |   22  sc_C1.3 

|               0       1              2                |   11  sc_B1.2 

|               0       1             2                 |   16  sc_B2.2 

|             0        1              2                 |   12  sc_B1.3 

|              0       1             2                  |    4  sc_A2.0 

|            0        1             2                   |    5  sc_A2.1 

|             0     1               2                   |    7  sc_A3.0 

|             0       1            2                    |   17  sc_B2.3 

|             0      1             2                    |   18  sc_B2.4 

|           0       1              2                    |   23  sc_C1.4 

|           0       1              2                    |   13  sc_B1.4 

|            0    1                2                    |    8  sc_A3.1 

|        0          1             2                     |    1  sc_A1.0 

|       0           1             2                     |    2  sc_A1.1 

|          0       1             2                      |   24  sc_C1.5 

|        0       1               2                      |    6  sc_A2.2 

|     0          1               2                      |    3  sc_A1.2 

|-------+------+------+------+------+------+------|  NUM   Item 

-20     0      20      40      60      80     100     120  
 

 

Figure H6. Category Averages: AEPS: Level I- Social-Communication Area 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX I 

AEPS LEVEL II: CATEGORY AVERAGES 
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Appendix I 

AEPS Level II: Category Averages 

 
 

 

 OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 
-10    10      30      50      70      90     110     130 

|-------+------+------+------+------+------+------|  NUM   Item 

|                          0        1            2      |   33  adapt_C3.1 

|                  0             1                2     |   32  adapt_C3.0 

|                     0        1         2              |   35  adapt_C3.3 

|                    0        1         2               |    9  adapt_A2.2 

|                  0          1         2               |   34  adapt_C3.2 

|                0           1            2             |    7  adapt_A2.0 

|                  0         1          2               |   19  adapt_B2.3 

|                   0        1         2                |    8  adapt_A2.1 

|                  0        1          2                |   20  adapt_B2.4 

|           0               1             2             |   16  adapt_B2.0 

|                   0       1         2                 |   11  adapt_A2.4 

|                0          1          2                |   26  adapt_C2.0 

|                  0        1         2                 |   10  adapt_A2.3 

|                 0        1          2                 |   21  adapt_B2.5 

|                0         1          2                 |   18  adapt_B2.2 

|               0         1          2                  |   29  adapt_C2.3 

|              0          1          2                  |   17  adapt_B2.1 

|         0               1           2                 |   22  adapt_C1.0 

|                 0       1         2                   |   24  adapt_C1.2 

|              0         1           2                  |   27  adapt_C2.1 

|              0         1           2                  |   28  adapt_C2.2 

|              0          1         2                   |   30  adapt_C2.4 

|              0         1           2                  |   23  adapt_C1.1 

|               0        1          2                   |   12  adapt_B1.0 

|              0        1           2                   |   31  adapt_C2.5 

|               0        1          2                   |   13  adapt_B1.1 

0                       1           2                   |    1  adapt_A1.0 

|               0       1          2                    |   15  adapt_B1.3 

|              0       1           2                    |   14  adapt_B1.2 

|            0         1           2                    |   25  adapt_C1.3 

|         0            1          2                     |    2  adapt_A1.1 

|           0          1          2                     |    5  adapt_A1.4 

|           0          1          2                     |    4  adapt_A1.3 

|      0             1            2                     |    6  adapt_A1.5 

|       0            1            2                     |    3  adapt_A1.2 

|-------+------+------+------+------+------+------|  NUM   Item 

-10    10      30      50      70      90     110     130  
 

 

 

Figure I1. Category Averages: AEPS: Level II- Adaptive Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-20     0      20      40      60      80     100     120 

|-------+------+------+------+------+------+------|  NUM   Item 

|                        0            1              2  |   50  cog_H2.1 

|                       0            1            2     |   51  cog_H2.2 

|                      0           1          2         |   46  cog_H1.2 

|                      0          1           2         |   47  cog_H1.3 

|                     0            1                  2 |   49  cog_H2.0 

|                      0          1         2           |   53  cog_H3.0 

|                     0           1           2         |   48  cog_H1.4 

|                     0          1          2           |   52  cog_H2.3 

|                    0           1          2           |   45  cog_H1.1 

|                   0            1                  2   |   44  cog_H1.0 

|                   0         1         2               |   38  cog_G1.0 

|                   0         1        2                |   54  cog_H3.1 

|                  0          1        2                |   42  cog_G2.1 

|                 0           1         2               |   28  cog_E2.1 

|                 0          1           2              |   24  cog_E1.0 

|                 0          1          2               |   29  cog_E2.2 

|                 0          1         2                |   41  cog_G2.0 

|                0           1          2               |   19  cog_C3.0 

|                0           1          2               |   25  cog_E1.1 

|                0           1           2              |   10  cog_A3.2 

|               0            1           2              |   27  cog_E2.0 

|              0            1             2             |    8  cog_A3.0 

|                0          1          2                |   15  cog_C1.0 

|               0           1          2                |    9  cog_A3.1 

|               0           1         2                 |   20  cog_C3.1 

|                 0         1        2                  |   43  cog_G2.2 

|             0            1            2               |    5  cog_A2.0 

|              0           1           2                |    7  cog_A2.2 

|               0          1          2                 |   30  cog_E2.3 

|              0           1          2                 |    6  cog_A2.1 

|               0          1          2                 |   21  cog_D1.0 

|               0          1         2                  |   26  cog_E1.2 

|              0          1          2                  |   17  cog_C2.0 

|                0        1         2                   |   39  cog_G1.1 

|              0          1         2                   |   16  cog_C1.1 

|            0           1            2                 |   11  cog_B1.0 

|             0          1          2                   |   12  cog_B1.1 

|             0          1          2                   |   13  cog_B1.2 

|             0          1          2                   |   22  cog_D1.1 

|             0          1           2                  |    4  cog_A1.3 

|          0             1            2                 |    1  cog_A1.0 

|              0        1          2                    |   32  cog_F1.1 

|              0        1          2                    |   33  cog_F1.2 

|           0           1           2                   |   35  cog_F2.0 

|            0          1           2                   |   37  cog_F2.2 

|            0          1           2                   |   36  cog_F2.1 

|             0         1          2                    |    3  cog_A1.2 

|            0          1          2                    |   18  cog_C2.1 

|          0           1            2                   |   31  cog_F1.0 

|            0         1          2                     |    2  cog_A1.1 

|            0        1           2                     |   23  cog_D1.2 

|          0          1           2                     |   14  cog_B1.3 

|            0        1           2                     |   34  cog_F1.3 

|           0       1           2                       |   40  cog_G1.2 

|-------+------+------+------+------+------+------|  NUM   Item 

-20     0      20      40      60      80     100     120  
 

Figure I2. Category Averages: AEPS: Level II- Cognitive Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-10      10        30        50        70        90       110 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

|                    0                 1              2     |   10  fm_B2.2 

|                     0               1              2      |   12  fm_B3.0 

|                                                           | 

|                    0              1              2        |   13  fm_B3.1 

|                    0             1               2        |   14  fm_B3.2 

|                  0              1                2        |    3  fm_A2.0 

|                  0              1                2        |    8  fm_B2.0 

|                  0              1                2        |    9  fm_B2.1 

|                  0            1                2          |   15  fm_B3.3 

|                                                           | 

|                0             1                2           |    4  fm_A2.1 

|                                                           | 

|               0             1                2            |    6  fm_B1.0 

|              0            1                  2            |   11  fm_B2.3 

|                                                           | 

|             0             1                2              |    7  fm_B1.1 

|                                                           | 

|                                                           | 

|             0         1                  2                |    5  fm_A2.2 

|                                                           | 

|                                                           | 

|      0                1               2                   |    1  fm_A1.0 

|                                                           | 

|   0                1                 2                    |    2  fm_A1.1 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

-10      10        30        50        70        90       110 

   
 

Figure I3. Category Averages: AEPS: Level II- Fine Motor Area 

 

 



171 

 

 
 

 

 
OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-10      10        30        50        70        90       110 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

|                                 0          1           2  |   16  gm_B4.0 

|                                                           | 

|                                                           | 

|                              0           1            2   |   14  gm_B3.0 

|                                                           | 

|                                                           | 

|                             0        1           2        |   17  gm_B4.1 

|                                                           | 

|                                                           | 

|                         0          1            2         |   15  gm_B3.1 

|                         0         1              2        |   10  gm_B2.1 

|                                                           | 

|         0                        1                 2      |    9  gm_B2.0 

|                      0           1              2         |   11  gm_B2.2 

|                                                           | 

|                     0           1             2           |    8  gm_B1.3 

|                                                           | 

|                    0           1             2            |    3  gm_A2.0 

|                                                           | 

|                0             1              2             |    5  gm_B1.0 

|                0           1               2              |    7  gm_B1.2 

|               0             1               2             |   13  gm_B2.4 

|              0              1               2             |   12  gm_B2.3 

|                                                           | 

|             0             1                2              |    6  gm_B1.1 

|            0              1                2              |    1  gm_A1.0 

|                                                           | 

|          0               1                2               |    4  gm_A2.1 

|        0               1                  2               |    2  gm_A1.1 

|---------+--------+--------+--------+--------+--------|  NUM   Item 

-10      10        30        50        70        90       110 

  
 

Figure I4. Category Averages: AEPS: Level II- Gross Motor Area 
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OBSERVED AVERAGE MEASURES FOR Childs (scored) (ILLUSTRATED BY AN OBSERVED CATEGORY) 

-20    0     20     40     60     80    100    120    140 

|------+-----+-----+-----+-----+-----+-----+-----|  NUM   Item 

|                           0         1          2      |   43  soc_D3.2 

|                          0         1          2       |   42  soc_D3.1 

|                         0        1      2             |   44  soc_D3.3 

|                     0         1           2           |   12  soc_A3.1 

|                0              1                     2 |   41  soc_D3.0 

|                   0        1           2              |   38  soc_D2.0 

|                   0        1          2               |   13  soc_A3.2 

|              0             1              2           |   11  soc_A3.0 

|                  0         1         2                |   39  soc_D2.1 

|                   0       1        2                  |   45  soc_D3.4 

|                 0        1           2                |    7  soc_A2.0 

|                 0        1          2                 |   40  soc_D2.2 

|                0         1          2                 |   33  soc_C2.1 

|              0           1           2                |   32  soc_C2.0 

|                 0       1           2                 |    2  soc_A1.1 

|               0         1           2                 |    9  soc_A2.2 

|              0          1           2                 |   25  soc_B3.2 

|     0                   1             2               |    1  soc_A1.0 

|            0            1            2                |   23  soc_B3.0 

|                0        1           2                 |    8  soc_A2.1 

|             0           1           2                 |   34  soc_C2.2 

|              0         1            2                 |    4  soc_A1.3 

|              0         1            2                 |   10  soc_A2.3 

|             0          1            2                 |   15  soc_B1.0 

|              0         1           2                  |   24  soc_B3.1 

|              0         1           2                  |   26  soc_B3.3 

|             0          1           2                  |   16  soc_B1.1 

|            0           1           2                  |   20  soc_B2.2 

|         0              1            2                 |   18  soc_B2.0 

|                 0       1        2                    |   46  soc_D3.5 

|               0        1          2                   |   29  soc_C1.1 

|                0       1         2                    |   47  soc_D3.6 

|           0            1           2                  |   28  soc_C1.0 

|            0          1            2                  |   19  soc_B2.1 

|            0          1           2                   |   17  soc_B1.2 

|           0           1           2                   |   21  soc_B2.3 

|              0        1           2                   |   30  soc_C1.2 

|               0       1          2                    |    5  soc_A1.4 

|             0         1          2                    |   27  soc_B3.4 

|            0          1          2                    |    3  soc_A1.2 

|            0          1          2                    |    6  soc_A1.5 

|               0        1        2                     |   14  soc_A3.3 

|           0          1           2                    |   22  soc_B2.4 

|            0        1           2                     |   31  soc_C1.3 

|          0          1           2                     |   36  soc_D1.1 

|       0             1           2                     |   35  soc_D1.0 

|        0           1            2                     |   37  soc_D1.2 

|------+-----+-----+-----+-----+-----+-----+-----|  NUM   Item 

-20    0     20     40     60     80    100    120    140 

  

 

Figure I5. Category Averages: AEPS: Level II- Social Area 
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OBSERVED AVERAGE MEASURES FOR childs (unscored) (BY OBSERVED CATEGORY) 

-20     0      20      40      60      80     100     120 

|-------+------+------+------+------+------+------|  NUM   Item 

|                  0                1             2     |   28  sc_B2.2 

|                 0                1             2      |   23  sc_B1.4 

|               0               1              2        |   45  sc_B5.2 

|          0                     1                 2    |   26  sc_B2.0 

|               0               1              2        |   46  sc_B5.3 

|               0               1              2        |   22  sc_B1.3 

|                0              1             2         |   32  sc_B3.2 

|         0                     1                  2    |   19  sc_B1.0 

|              0                1             2         |   41  sc_B4.4 

|              0               1              2         |   20  sc_B1.1 

|              0               1              2         |   21  sc_B1.2 

|              0               1             2          |   27  sc_B2.1 

|               0              1             2          |   33  sc_B3.3 

|               0              1             2          |   48  sc_B5.5 

|        0                     1                 2      |   43  sc_B5.0 

|              0              1              2          |   24  sc_B1.5 

|              0              1              2          |   34  sc_B3.4 

|        0                    1                 2       |   37  sc_B4.0 

|              0              1             2           |   12  sc_A2.3 

|            0                1              2          |   40  sc_B4.3 

|            0               1               2          |   39  sc_B4.2 

|       0                    1                  2       |   30  sc_B3.0 

|            0               1               2          |   47  sc_B5.4 

|            0                1             2           |   42  sc_B4.5 

|             0              1              2           |    2  sc_A1.1 

|           0                1              2           |   44  sc_B5.1 

|           0                1              2           |   38  sc_B4.1 

|           0                1              2           |   11  sc_A2.2 

|    0                      1                  2        |    9  sc_A2.0 

|            0              1              2            |    3  sc_A1.2 

|           0                1             2            |   14  sc_A2.5 

|            0               1             2            |   49  sc_B5.6 

|           0               1              2            |    4  sc_A1.3 

|           0               1              2            |   13  sc_A2.4 

|           0               1              2            |   25  sc_B1.6 

|           0               1              2            |    5  sc_A1.4 

|           0               1              2            |   29  sc_B2.3 

|           0              1               2            |   16  sc_A3.0 

| 0                       1                  2          |    1  sc_A1.0 

|           0             1               2             |   31  sc_B3.1 

|          0              1               2             |   35  sc_B3.5 

|           0              1             2              |   17  sc_A3.1 

|         0                1              2             |   10  sc_A2.1 

|        0                1               2             |   15  sc_A2.6 

|           0             1              2              |   36  sc_B3.6 

|       0               1                2              |    7  sc_A1.6 

|       0                1              2               |   18  sc_A3.2 

|     0                1                2               |    6  sc_A1.5 

|    0                1                 2               |    8  sc_A1.7 

|-------+------+------+------+------+------+------|  NUM   Item 

-20     0      20      40      60      80     100     120 

   

 

Figure I6. Category Averages: AEPS: Level II- Social-Communication Area 
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