
 
 

  

THE MEASUREMENT PROPERTIES OF THE INVENTORY OF READING 

OCCUPATIONS: AN ASSESSMENT TOOL OF CHILDREN’S READING 

OCCUPATIONS 

 

 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN’S UNIVERSITY 

 

SCHOOL OF OCCUPATIONAL THERAPY 

COLLEGE OF HEALTH SCIENCES 

 

BY 

LENIN GRAJO, Ed.M. 

 

DENTON, TEXAS 

MAY 2015



 



 

iii 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright © Lenin Grajo, 2015 all rights reserved. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



iv 
 

 
 
 

DEDICATION 
 

This work is dedicated to all the young children who struggle to read and learn every day. 

Do not ever give up on the daily battle. Enjoy and find meaning in life’s every moment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v 
 

 

ACKNOWLEDGMENTS 

 I would like to thank so many individuals who have helped me through the 

dissertation process. Thank you to my aunt Nora and my sister Marijo who always 

believe in me, support me in everything that I do and love me unconditionally.  Thank 

you to Dr. Cathy Candler, my chair and mentor for guiding me every step of the way and 

allowing me to explore this line of research. I am a better scholar, educator and person 

because of you.  Thank you to Dr. Patty Bowyer who guided me in my Rasch journey 

and knew when I am overwhelmed.  Thank you to Dr. Sally Schultz, who strengthened 

within me my love for theory and for allowing me to explore the theory of Occupational 

Adaptation.  Thank you to Dr. Jenny Thomson, who I will always acknowledge as the 

person who started the fire in me to help children with reading difficulties. Thank you to 

Karen Fong and Dr. Ev Smith of the University of Illinois-Chicago for all the guidance 

with my Rasch analysis. Thank you to the three cohorts of graduate research students 

(Sarah Martin; Kelsey Cook, Maggie Scudder and Annie Flanagan; Sarah Friedman, 

Meagan Paulsen and Kathleen Goldman; and Bri Radici) who have helped me in various 

aspects of my doctoral research work.  Thank you to the Texas Woman’s University 

faculty and community, and my family at Saint Louis University for all your 

encouragement and support. Thank you to my best friend Matt Green, and good friend 

Angie Boisselle for sharing with me seats in this roller coaster ride.  Lastly, to Papa (my 

father) and Daddy (my grandfather), I hope I have made you proud, up there in heaven. 



vi 
 

 

ABSTRACT 

LENIN GRAJO 
 

THE MEASUREMENT PROPERTIES OF THE INVENTORY OF READING 
OCCUPATIONS: AN ASSESSMENT TOOL OF CHILDREN’S READING 

OCCUPATIONS 
 

MAY 2015 
 
 This dissertation established the initial measurement properties and clinical utility 

of The Inventory of Reading Occupations (IRO).  The IRO is a self-report and interview 

questionnaire that aims to measure participation in reading occupations of children from 

kindergarten to third grade. This dissertation was comprised of two studies.  The 

quantitative Rasch analysis of the IRO included administration of the tool to 192 children 

from kindergarten to third grade from five different states.  Results of the Rasch analysis 

showed the over-all good fit of the IRO in the unidimensionality model of Rasch 

indicating strong construct and internal validity.  The study also determined the ability of 

the IRO to reliably separate children in a continuum of reading participation, indicating 

strong test reliability.  The qualitative clinical and classroom utility study of the IRO 

included a survey of 38 parents, occupational therapy practitioners, speech-language 

pathologists and classroom teachers and interviews of 20 children who completed the 

IRO.  Thematic analysis of the survey results and interviews indicated that the IRO is a 

potentially useful assessment for clinicians and teachers to help improve children’s 

participation in reading activities for children in grades 1-3.  Results also indicated that 
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the current version of the tool is difficult to use for children in kindergarten.  Both studies 

provided insights on how the current version of the IRO can be revised to further 

strengthen its measurement properties and clinical utility, and be adapted for younger and 

older groups of children. 
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CHAPTER I 
 

STATEMENT OF THE PROBLEM AND SPECIFIC AIM 

Introduction 

Reauthorizations of the Elementary and Secondary Education Act (No Child Left 

Behind Act, 2001) have included a push for more tools for the assessment of reading 

(Hosp & Suchey, 2014).  Because of the complexity of the reading process, it is difficult 

to capture what is exactly happening when a reader processes text and understands the 

meaning of text. Reading is comprised of many constructs.   Primarily, however, reading 

is a language skill and reading disorders are traditionally evaluated from a language 

processing perspective (Swanson & Hoskyn, 1998).  The symbols used in the writing 

systems of the world are represented by language units, and decoding these language 

units are significant problems for poor readers (Catts and Kamhi, 2005). Reading 

interventionists, therefore, assess reading disorders using a language and phonological 

processing perspective.  Assessments typically include component language skills, word 

reading efficiency, comprehension and fluency. 

Occupational therapy can offer an additional and unique perspective on 

assessment of and intervention for reading problems.  The domain of occupational 

therapy practice covers assessment and intervention of people’s performance and 

participation in occupations.  The World Federation of Occupational Therapists (WFOT) 

defines occupations as “everyday activities that people do as individuals, in families and 
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with communities to occupy time and bring meaning and purpose to life.” (WFOT, 2012).  

Occupational therapists can assess and provide intervention of reading at the level of 

participation.  According to Law (2002), participation in occupations has several 

dimensions.  These dimensions include the person’s preferences and interests in 

activities; what he or she does; where and with whom; and how much enjoyment and 

satisfaction the person finds in participating in these activities (p. 642). 

While there have been several reading assessment tools published in the education 

field such as informal reading inventories, many of these inventories focus on the 

essential components of reading instruction  such as phonemic awareness, phonics, 

fluency, vocabulary and comprehension (Nilsson, 2008) or motivations for reading 

(Wigfield, Guthrie & McGough, 1996).  There is scarcity of reading assessments that 

consider the different dimensions of participation in performing reading activities as 

occupations. 

Statement of the Purpose 

The purpose of this study is to further develop and produce empirical evidence for the 

psychometric properties of a reading assessment that presents reading as an occupation 

and measures children’s reading participation.  The assessment is called the Inventory of 

Reading Occupations (IRO; Grajo, Candler & Bowyer, 2014).  Using the Rasch model of 

measurement (Bond & Fox, 2007), the study aims to determine the validity and reliability 

of the IRO as a screening, outcome measurement and goal-setting tool of children’s  
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reading participation. The following research questions will be addressed in this study: 

1.  Do the items of the IRO fall within a linear pattern of reading participation when 

organized hierarchically, indicating goodness-of fit and therefore supporting 

construct validity? 

2.  Does the IRO define a unified construct of participation in reading as an 

occupation, and therefore indicate its internal validity? 

3. Does the IRO reliably separate clients in a continuum of increased to decreased 

participation in reading occupations, and therefore indicating test reliability? 

4.  Does the IRO have clinical and classroom utility? How can the IRO be further 

developed to be more useful for clinicians and teachers? 
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CHAPTER II 

BACKGROUND AND SIGNIFICANCE 

The IRO as an Outcome Measure of the Occupation of Reading Practice Model 

 The IRO is a tool in development as a measure of participation in reading 

occupations. Its development is based on the Occupation of Reading Practice Model 

(ORPM; Grajo & Candler, 2014).  The ORPM is a guide to provide occupation-based 

intervention for children with reading difficulties using the theory of Occupational 

Adaptation (OA; Schkade & Schultz, 1992; Schultz, 2014).  The ORPM shifts 

conceptualization of reading from a skill that children develop, to an occupation that 

children need and want to participate in to fulfill many life roles.  The ORPM describes 

reading from the perspective of the child’s motivations, preferences, supports and 

contexts that facilitate or restrict successful reading participation.  Guided by the theory 

of Occupational Adaptation (OA), intervention based on the ORPM aims to increase the 

adaptiveness of children so they are able to participate in reading masterfully despite the 

various challenges presented by their reading difficulties and the different environments 

or contexts where children are expected to read. 

The Education, Neuroscience and Behavioral Science Background for the ORPM 

In the fields of education, educational neuroscience and educational/behavioral 

psychology several theories exist that seek to explain the complexity of reading 

disorders.  The most widely recognized theory is the Phonological Processing Deficit 



5 
 

(PPD) of dyslexia, which is the core of reading failure (Snowling, 2005).  Readers with 

PPD are characterized by marked difficulty decoding words and exhibit little phoneme 

awareness of the sound structure of letters (Vellutino, Fletcher, Snowling & Scanlon, 

2004). This deficit makes it difficult for children to form and dissect letter blends to 

pronounce words. Significant neuroscience research has been conducted on intervention 

programs in reading with phonology-based skills remediation as its primary emphasis 

(e.g. Krafnick, Flowers, Napoliello & Eden, 2011; Odegard, Ring, Smith, Biggan & 

Black, 2008).  These reading programs are delivered primarily by traditional classroom 

and special education teachers, reading specialists, and speech-language pathologists. 

 In the late 1990s, trends in neuroscience dyslexia studies suggested that 

phonology-deficits alone do not explain the plethora of other problems children with 

specific reading difficulties experience (Stein & Walsh, 1997). These studies support 

existing educational and behavioral psychology theories and hypotheses that might 

explain causes of reading challenges beyond phonological processing.  The double-

deficit hypothesis of dyslexia states that children experience markedly slower rates at 

naming a sequence of serially presented visual stimuli such as letters, numbers and 

objects (O’ Brien, Wolf & Lovett, 2012;Wolf & Bowers, 1999).  The double-deficit 

hypothesis focuses on explaining why children who have difficulties in reading show 

labored, slow and dysfluent performance in various reading tasks. Another theory is the 

magnocellular theory of dyslexia that hypothesized that auditory, visual and motor 

deficits compound existing phonological deficits that cause reading problems (Stein, 
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2001). Aberrant magnocellular systems in the brain lead to slower visual discrimination 

as well as letter and letter-pattern discrimination that impact automatic decoding of 

words. New neuroscience studies supporting the critical role of visual perceptual skills 

on reading abilities are also emerging.  In a study of 96 children from kindergarten to 

second grade, Fransceschini, Gori, Ruffino, Pedrolli and Facoetti  (2012) confirm recent 

longitudinal studies suggesting that visual discrimination and visual search efficiency 

skills serve as predictors of reading acquisition.  Their study also confirms possible 

magnocellular implications in learning to read. 

  Neuroscientists have also investigated the relationship between language and 

literacy development with the socioemotional and meaning/meaningfulness centers of 

the brain.  Hruby, Goswami, Frederiksen and  Perfetti (2011) explained the presence of 

connections in the anterior temporal and inferior prefrontal areas adjacent to the orbital-

frontal cortex.  These cortical areas are known to develop early in childhood for affect 

regulation and socioemotional response.  An overlap in the brain areas that regulate 

emotional control and semantic memory and the reading and language centers have also 

been found (Binney, Embleton, Jefferies, Parker, & Ralph, 2010). However, the 

theoretical relationship between these centers is still under-explored (Hruby et al. 2011). 

The double-deficit hypothesis, magnocellular deficit theories of dyslexia, visual 

processing theories and more contemporary neuroscience studies have attempted to 

explain findings reported that in about 30% of children with dyslexia, phonological 

deficits are not the sole cause of reading challenges and these children do not respond to 
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phonology-based remediation alone (Laycock & Crewther, 2008; Ramus, 2003; Wolf & 

Bowers, 1999; Wright & Conlon, 2009). Other recent studies also explain that reading 

comprehension problems might be responsible for reading difficulties not solely 

attributed to language processing challenges (Nation, Coskey, Taylor & Bishop, 2010). 

Because the sources of reading difficulties are complex, the fields of education 

and neuroscience encourage a holistic approach to helping children with reading 

difficulties.  Many of the meta-analyses and landmark studies conducted on effectiveness 

of reading intervention were published in the late 1990s and early 2000s (Lovett, Barron 

& Frijters, 2013).  One landmark publication is a meta-analysis conducted by the 

National Reading Panel (NRP) and the National Institute of Child Health and Human 

Development (NICHD) in 2000.  The NRP and NICHD report contains a comprehensive 

examination of over 100,000 publications since 1966 on reading and reading 

intervention. Several noteworthy findings were reported on using a more holistic 

approach to reading intervention beyond language processing to account for students who 

do not respond to phonology-based remediation alone. The NRP and NICHD reported 

that phonemic awareness training and instruction alone should not constitute a complete 

reading program.  The NRP report emphasized that literacy acquisition is a complex 

process and there is no single component to successful reading instruction.  The report 

also noted that there is a significant lack of emphasis on student motivation, engagement, 

interest, attention and encouragement in many existing language-based programs.  
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Shortly after the publication of the NRP report, Al Otaiba and Fuchs (2002) 

published an exhaustive literature review including 23 studies on why children do not 

respond to early literacy, language-based remediation.  Similar to neuroscience findings  

previously cited, Al Otaiba and Fuchs found in the literature that as many as 30% of 

children at risk for reading difficulties or as many as 50% of children with special needs 

are unresponsive to phonological awareness training and beginning decoding instruction 

alone. Supported by a follow-up longitudinal study (Al Otaiba & Fuchs, 2006), the 

authors identified the lack of comprehensive programs in reading that address multiple 

dimensions of reading difficulties including cognitive behavior strategies as reasons why 

some children fail to benefit from reading programs. According to the authors, many 

programs fail to capture the complexity of each student’s strengths and weaknesses and 

learning profiles (2002). Both the results of the NRP and existing literature in educational 

neuroscience point to the need for more holistic and multidimensional approaches to 

reading intervention.  Occupational therapy may potentially provide this 

multidimensional perspective in reading intervention. 

The third edition of the Occupational Therapy Practice Framework document 

(Framework-III; AOTA, 2014) includes reading as part of Formal Educational 

Participation under the Education Area of Occupation.  Although reading is included 

within the domain of occupational therapy, there is limited literature on the provision of 

occupational therapy with children having reading problems.  The fifth edition of the 

Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric 
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Association [APA], 2013) categorizes reading disorders under the broader category of 

Specific Learning Disorders. The occupational therapy literature does address a number 

of school-based interventions for children with learning disabilities.  OT interventions for 

children with learning disabilities range from use of environmental adaptations, self-

regulation training, handwriting intervention, use of assistive technology, cognitive 

strategy instruction, social skills training and collaborations with school personnel 

(Handley-More, 2013).  However, specific interventions geared at improving reading 

literacy outcomes are still under-explored. A few scholars in school-based practice have 

discussed a variety of perspectives about the role of OT for children who need literacy 

intervention. Bell and Swinth (2005) stated that it is not the OTs primary responsibility to 

teach students to read but an OT may address performance skills to directly impact 

literacy outcomes. The authors also added that OTs can support literacy intervention in 

children by designing programs that target increased access and engagement in literacy 

activities. Clark and Bainter (2013) proposed that OTs have a critical role in supporting 

literacy development that can include collaboration with reading educators and 

addressing underlying skills that affect performance.   

Benson (2013) reported that in the general practice of school-based OT, there is a 

need to further investigate theory use and use of occupation as primary method of 

intervention. In the domain of literacy, there is also a need to further investigate how 

occupational therapy theories and current available assessment and intervention tools 

focused on activity engagement and participation can help support the needs of struggling 
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readers in school.  Currently, there are no existing specific occupation-based programs 

and assessment tools in occupational therapy that specifically target reading participation. 

The Theoretical Assumptions of the ORPM 

Occupational therapy is a profession that can enable practitioners to skillfully and 

holistically evaluate and address difficulties in reading participation. As part of 

interdisciplinary teams, occupational therapy practitioners bring a unique focus on 

occupational performance in various environments and contexts where clients participate 

in occupations (AOTA, 2014). Occupational therapy evaluation focuses on determining 

what the client most needs and wants to be able to do, and identifying the factors that 

either support or interfere with the desired performance. The ORPM identifies a role 

occupational therapists can play in supporting reading interventionists in addressing 

reading from an occupational performance and participation approach (Grajo & Candler, 

2014).  The following are the theoretical assumptions of the ORPM from an Occupational 

Adaptation  (OA; Schkade & Schultz, 1992; Schultz, 2014) perspective: 

1. The classroom, home and the community provide physical, cultural and social 

contexts of performance.  These performance contexts contribute to challenges by 

creating a demand for mastery that have positive or negative impacts on a child’s 

successful participation and performance of reading. 

2. The Person Systems interact in ways that may affect reading performance. Children 

with reading difficulties may exhibit visual motor and processing difficulties; sensory 

processing speed difficulties; motor coordination and precision challenges (the 
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sensorimotor subsystem); issues in executive functioning, skill automaticity; language 

processing and comprehension (the cognitive subsystem);  and may exhibit low self-

esteem and anxiety (the psychosocial subsystem). 

3. Children with reading difficulties may show avoidance and dislike for structured 

reading tasks.  Avoiding and non-participation typically become a child’s default and 

existing adaptive response mode (Schultz, 2003).  

4. A child’s adaptation gestalt (i.e. a configuration of plans to respond to an 

occupational challenge; Schkade & McClung, 2001) during reading performance 

typically becomes dominated by the psychosocial subsystem.  Anxiety, stress and low 

self-esteem overrides the contributions of the sensorimotor and cognitive subsystems 

and significantly impedes successful participation in the task. 

5. As the child avoids participation in reading, he/she is unable to transfer and 

generalize learned skills.  With more avoidance, an increased demand for mastery 

from the environment can be expected and leads to occupational dysadaptation. 

Occupational dysadaptation can hinder the development of learned reading skills and 

the ability to benefit from skills-based reading intervention. 

 The goal of occupational therapy using a client-centered, participation and 

performance approach is to increase an individual’s adaptive capacities to make reading 

more automatic and less effortful.  Increased adaptiveness improves the different 

cognitive, motor, language and perceptual skills needed for effective and efficient reading 

and in turn improving engagement and participation in reading in different contexts. The 
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Cognitive Orientation to daily Occupational Performance approach (CO-OP; Polatajko & 

Mandich, 2004) is an example of a cognitive-based, strategy generation approach used in 

OT practice to help children with motor-based disorders.  The ORPM adapts and 

integrates techniques of the CO-OP approach to provide a more holistic approach to 

literacy skills development as supported by education and neuroscience literature.  

Measurement of Participation in Pediatric Occupational Therapy 

There are a number of published assessments in pediatric occupational therapy 

practice that aim to identify various occupations children participate in.  These 

inventories aim to identify not only a list of preferred occupations but also the frequency 

of participation, motivation or interest in engagement, and physical environments and 

social supports available during engagement in occupations.  The Pediatric Interest 

Profiles (Henry, 2000), guided by the Model of Human Occupation theory (MOHO; 

Kielhofner, 2008) consists of three profiles of play and leisure participation.  The Kid 

Play Profile for children ages 6 to 9; Preteen Play Profile for children from ages 9-12; and 

the Leisure Interest Profile for adolescents 12-21 years of age all aim to ask about the 

child’s participation in play and leisure activities, feelings of enjoyment and/or 

competence in activities, and whether these activities are done alone or with others 

(Henry, 2000).  Test-retest and internal consistency reliability of the three profiles have 

been established using Classical Test Theory (CTT) methods.  The Children’s 

Assessment of Participation and Enjoyment (CAPE) and Preferences for Activities for 

Children (PAC) (King et al., 2004) measures six dimensions of participation: diversity, 
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intensity, enjoyment, with whom and where activities take place and preference for 

activities (p. 7). The internal consistency, test-retest reliability, and content validity of the 

CAPE/PAC have also been established using CTT.  The Short Child Occupational Profile 

(SCOPE; Bowyer, Ross, Schwartz, Kielhofner & Kramer, 2005), is a 25-item, MOHO-

based tool, that gives a broad overview of a child’s occupational participation using a 4-

point rating scale to analyze skills and environments impacting occupational 

participation. The first published investigation of the psychometric properties of the 

SCOPE was conducted using the Rasch model of measurement (Bowyer, Kramer, 

Kielhofner, Barbosa & Girolami, 2007).  The School Function Assessment is a 3-part, 4-

level observation-based tool that measures a variety of functional tasks related to a 

child’s school participation from K-6 (Coster, Deeny, Haltiwanger, & Haley, 1998).  The 

initial psychometric properties of  the SFA were  established using CTT and the Rasch 

model of measurement (Coster, Mancini, & Ludlow, 1999) with subsequent additional 

supporting evidence conducted with more thorough Rasch analysis (Hwang & Davies, 

2009). While the SCOPE and the SFA have components that can analyze educational 

participation of school-aged children, both tools do not have specific components that 

measure children’s literacy participation, particularly in reading. 

Measuring Reading Participation 

 Contemporary literature has defined reading as a process in which children learn 

to use cues in identifying words in text (Tunmer & Greaney, 2010) and learn how to 

comprehend the message that words convey  (Nation et al. 2010). Reading has then been 
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understood as a skill that children acquire to successfully participate in school-related 

tasks and other daily living skills.  Classical and contemporary reading research provides 

understanding on how reading abilities can be improved in children with reading 

difficulties. Resources defining and measuring reading as a meaningful activity that 

children participate in have been scarce.  The closest existing definition of reading as an 

occupation is termed functional reading in classical literature.  Functional reading is the 

ability to read and understand materials which are directly related to everyday living, 

materials which one must read to function in our society (Kirsch & Guthrie, 1977-78).  

This definition of functional reading includes the materials being read and reading 

instruction provided in the context of daily functioning.  

 Expansive amounts of literature also exist that explore and document the reasons 

why children read, how they read and what motivates them to read.  Wigfield et al. 

(2004) found that when children are given opportunities to choose what they read, which 

questions to pursue about what they read and when given the opportunity to interact with 

other students in the process of reading, children’s level of curiosity, acceptance of 

challenge, reading frequency and self-efficacy improve significantly. In a study by De 

Naeghel, Van Krer, Vansteenkiste and  Rosseel (2012) of 1260 fifth graders using 

measures of  reading motivation, frequency, engagement, and self-concept subscales, 

they found that children’s autonomous reading motivation  (i.e. “I read in my free time 

because I really like it” and “I read in my free time because it’s fun to read”) is directly 

and positively associated with reading frequency, engagement and comprehension 
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compared to children’s controlled motivation (i.e., “I read in my free time because I have 

to prove myself that I can get good reading grades” and “I read in my free time because I 

can be proud of myself if I get good reading grades). These results are further supported 

by the meta-analysis by Mihandoost (2012) of quantitative and qualitative reading 

literature from 1990 to 2011 covering more than 7000 participants establishing that more 

positive attitudes toward reading yields higher academic achievement.    

How reading is performed as an occupation maybe different for children with 

reported reading difficulties.  Kent, Wanzek and Al Otaiba (2012) found that students at-

risk for reading difficulties spent only about half of the scheduled reading instructional 

block in schools participating in literacy activities.  Increased anxiety levels have also 

been documented in children with dyslexia (Carroll & Illes, 2006) and this may impact 

active engagement in structured reading tasks. Children who have reading disabilities 

often believe that their reading ability is controlled by external factors, and that reading is 

difficult and something they cannot master (Kirby, Ball, Geier, Parrilla, & Wade-

Woolley, 2011).  Meltzer, Katzir, Miller, Reddy and  Roditi (2004) found that students 

who perceived themselves as struggling in the academic domains of reading, writing, and 

spelling reported less effort and less consistent use of strategies with their schoolwork, 

therefore impacting participation. 

 In the field of education two assessments have been commonly used to measure 

children’s motivations for reading and to identify patterns of reading performance.  The 

Motivations for Reading Questionnaire (MRQ; Wigfield et al. 1996) was developed to 
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identify the different dimensions of motivation that influence children’s reading 

performance.  The Reading Activity Inventory (RAI; Guthrie, McGough, Wigfield, 1994) 

was developed as a measure of the amount and breadth of student’s reading in and out of 

school.  The MRQ is still currently being used in contemporary research while there are 

less current studies using the RAI.  The items listed in the RAI are limited to a variety of 

books and materials in paper print form.  With the advances in technology, the RAI is 

currently based on a limited inventory of sources of reading.  The RAI also mainly covers 

academic and leisure reading and does not cover functional reading.  

The Inventory of Reading Occupations 

The Inventory of Reading Occupations (Grajo, Candler, & Bowyer, 2014) is 

under development as an assessment tool to describe the patterns of reading participation.  

Table 1 compares the features of the IRO, MRQ and RAI.   
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Table 1 
  
Comparison of the Motivations for Reading Questionnaire (MRQ), Reading Activity Inventory (RAI), and the Inventory of 
Reading Occupations (IRO) 
Reading Dimensions Measured and 
Test contents 

MRQ RAI IRO 

Identifies a list of materials child 
reads 

Some Yes Yes 

Identifies student’s preferences for 
reading. 

Yes Yes Yes 

Identifies student’s perception of 
mastery of reading different 
materials 

Some No Yes 

Identifies frequency of reading No Yes Yes 
Identifies environments where 
student reads 

No No Yes 

Identifies who student reads with. Some No Yes 
Identifies materials available for 
child to read? 

No Yes Yes 

Lists current set of materials the 
child reads.  

No Print books Academic and  
functional reading media 

Directly allows for goal-setting  for 
instructional/intervention purposes 

No No Yes 

Number of test items and  
response types 

54 items; 
uniform Likert 

type Scale 

10 questions that lists 5 
kinds of books and asks 

for other kinds child 
reads; rating scale and 
descriptive questions 

17 categories of reading with 6 dimensions of 
participation under each category and a Goal-

setting portion; rating scale type and descriptive 
questions. 
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The IRO identifies the different kinds of materials a child reads by listing specific 

examples of reading media and asking the child to indicate their preferences.  The IRO 

also measures the child’s perception of mastery of reading the material; the frequency the 

child reads these materials; who the child read these materials with; contexts where the 

child read these materials; and resources available for reading participation.  The IRO can 

be administered one time by an occupational therapist, speech-language pathologist, 

reading specialist, classroom and/or special education teacher and other interventionists 

to provide insight into a child’s reading participation or as a descriptive tool to indicate 

areas of change following therapeutic or educational intervention in reading participation.  

The IRO was constructed to be sued for typical or struggling readers. The IRO focuses on 

participation in reading rather than evaluating reading skill components and abilities as 

traditionally defined in literature.  Figure 1 illustrates the theoretical constructs of reading 

difficulties based on the theory of Occupational Adaptation that serves as basis for the 

development of the IRO. The contents of the IRO are based on the theoretical premise 

that with increased challenge in the occupational environment (e.g. school, home, 

community), the child with reading difficulties is pressed to show increased mastery in a 

very challenging task.  Because of the child’s awareness of his/her reading difficulties, a 

child may show a variety of responses towards reading participation.  These responses 

may include avoidance, dislike, low self-esteem, decreased perception of competence 

which may result in decreased engagement in meaningful reading tasks.   
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Figure 1. Theoretical Illustration of Children’s Reading Difficulties using the Theory of Occupational 
Adaptation. Adapted from “Occupational adaptation: Toward a holistic approach for contemporary 
practice, part 1” by J. Schkade and S. Schultz, 1992, American Journal of Occupational Therapy, 46(9), 
829-837. Copyright 1992 by the American Occupational Therapy Association.  Adapted with permission.  
 
 
 

The IRO has two parts.  Part 1 contains 17 categories of reading materials.  These 

categories were developed based on a review of literature and pilot-testing with 14 

students from kindergarten to third grade.  The pilot-test consisted of interview of 

students with reading difficulties and their parents, classroom observations during 

literacy blocks in school and administration of the beta version of the IRO.  The 17 

categories were also reviewed by 5 experienced instructors of children’s literacy.  The 5 

reviewers were licensed reading specialists or classroom teachers with expertise in 

reading education in public elementary schools with graduate degrees in Education with 

emphasis on Language and Literacy.  Under each reading category are 6 questions that 

define dimensions of reading participation: preference, mastery, frequency, contexts and 
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environments, social supports, and availability of resources. Table 2 summarizes the 

reading categories and dimensions of reading participation measured by the IRO.  Part 2 

asks the child to list 5 reading categories that he/she wants to be able to read well as part 

of reading participation.  Part 2 is the goal-setting component of the IRO and can 

potentially provide information to reading interventionists and families of the kinds of 

reading materials that can be used for intervention or education (See Appendix A for 

Validation Version of the IRO). 

Table 2 
Categories of Reading and Dimensions of Participation in the Inventory of Reading 
Occupations 

Reading Category Dimensions of Reading 
Participation 

1.  Story books, chapter books and poetry 
2.  Subject/text books and informational text 
3.  Worksheets/Assignment sheets/activity sheets 

and reports 
4.  Chalk/whiteboard; smart board/projector screen 
5. Posters 
6. Comic books/picture-dialogue books 
7. Magazines and news papers 
8. Computer/laptop 
9. E-reader/tablet 
10. Cellphone/smartphone 
11. Shows on television/DVD or Blu-ray player 
12. Game consoles 
13. Board games and group games 
14. Labels, lists, graphs and charts 
15. Community signs and symbols 
16. Bulletin boards 
17. Notebooks, letters, cards and other artwork 

1. How much do you like it 
(Preference; 5-point scale) 
2. How good are you in reading it? 
(Mastery; 5-point scale) 
3. How often do you read it? 
(Frequency; 5 point scale) 
4. Where do you read it? (Context 
and environments; Check all from 
a list of 3) 
5. Who do you read it with? 
(Social supports; Check all from a 
list of 5) 
6. What examples of (reading 
category) do you read (Resources 
available; Descriptive) 
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Significance of the Study 

The IRO is an assessment of children’s levels of participation in reading.  The 

IRO can be instrumental in identifying supports and contexts that facilitate or hinder 

successful engagement in reading for children with learning disabilities and reading 

difficulties.  By investigating its psychometric properties, there is potential to develop a 

tool that can be precise, accurate, valid and reliable in identifying levels of participation 

of children and whether decreased participation may be reason for investigating potential 

reading challenges.  The IRO contains the most current categories of reading including 

both academic and functional reading that children participate in and covers different 

dimensions of occupational participation. 

The development and investigation of the psychometric properties of the IRO 

support the Occupational Therapy Research Agenda set by the American Occupational 

Therapy Association and the American Occupational Therapy Foundation (AOTA & 

AOTF;  2011). Under the category of Assessment/measurement,  one of the major goals 

of the OT Research Agenda include “development of outcome instruments sufficiently 

responsive to measuring change in daily life activities, including activity and 

participation.” (p. S5).  Part of this goal is the research priority to develop instruments 

that simultaneously evaluate the person-occupation-environment.   

The use of assessments that are theory-driven and occupation-based can 

strengthen occupational therapy practice (Royeen, Grajo & Luebben, 2014) and aid in 
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development of occupational therapy practice models.  The IRO is being developed to 

support an intervention practice model, the ORPM.  The development and establishment 

of the reliability and validity of the IRO as a goal-setting and outcome measurement tool 

can strengthen further development of the intervention protocol.  This also supports the 

OT Research Agenda that prioritizes development of “novel, theory-based interventions 

for promoting activity/ participation/ occupation and improving quality of life” that are 

client-centered, structured and potentially replicable, and theory-driven (pS5). 
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CHAPTER III 

METHODS 

The Rasch Model of Measurement 

 To investigate the psychometric properties of the IRO, the researcher used the 

Rasch model of measurement.  McAllister (2008) points out that one fundamental 

advantage of the Rasch model is, because Rasch is a model-driven process, data collected 

by an assessment tool is compared to an ideal measurement model (Rasch model of 

unidimensionality).  When data misfits (i.e. the items in the tool do not fit the Rasch 

model), it provides guidance to a test developer how to revise the instrument so it 

functions more effectively as a tool that behaves in the same way as the ideal Rasch 

model.   

 The Rasch model of measurement follows the principle of unidimensionality 

(Wright & Stone, 1979).  By converting ordinal data from rating scale types of 

assessments into interval data, Rasch analysis is able to define estimates of person ability 

and test item difficulty into a measure of a single attribute known as the latent variable 

(Bond & Fox, 2007).  The unidimensionality principle that Rasch analysis creates 

indicates internal validity of a tool. Goodness-of-fit in the Rasch model is an indicator of 

how well each test item fits within an underlying construct.  Fit statistics and components 

analysis provided by Rasch analysis aids an investigator in assessing the meaning of a  
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unidimensional construct, thereby establishing construct validity (Bond & Fox, 2007).  

Rasch analysis involves determination of goodness-of-fit statistics based on criterion 

evaluation at the person level (person response validity), item level (internal scale 

validity), and rater consistency (inter-rater reliability) expressed as a mean square 

(MnSQ) value (Kottorp & Petersson, 2011).  The analysis also includes the determination 

of reliability coefficient and association separation indices.  The reliability coefficient can 

indicate the degree of replicability on where the student participants are placed in the 

scale of the latent variable (e.g. preference, mastery, and frequency of reading in each 

reading category).  In the case of the IRO, the separation index can indicate how well the 

questions and scales in each reading media can separate different levels of reading 

participation of children.   

Study Design 

 This study followed a mixed-methods study design.  The researcher used a 

quantitative, probabilistic approach to measurement in tool development to investigate 

the IRO’s psychometric properties (Research questions 1-3).  The researcher used a 

qualitative design to analyze descriptive data on the clinical and classroom utility of the 

tool (Research question 4). For the quantitative portion of the study, the researcher 

investigated the psychometric properties of the IRO using the Many Facet Rasch 

Measurement model (MFRM; Linacre, 2014a).  MFRM refers to a class of measurement 

models suitable for simultaneous analysis of multiple variables potentially having an 

impact in assessment outcomes (Eckes, 2011).  From a Rasch perspective, various 
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elements (e.g. person’s ability, competence, motivation, test item difficulty) in an 

assessment interact to produce an observed outcome and these elements are called facets 

(Linacre, 2002).  Several assessments in occupational therapy have used the MFRM 

model to determine various aspects of their measurement properties. Some of these 

assessments include the SCOPE (Bowyer et al., 2007); the Model of Human Occupation 

Screening Tool (Forsyth, Parkinson, Kielhofner, Mann & Duncan, 2011; Kramer, 

Kielhofner, Lee, Ashpole & Castle, 2009); and the Assessment of Motor and Process 

Skills (Fisher & Jones, 2010; Merritt, 2010).  For the qualitative portion of the study, the 

researcher used a phenomenological research tradition to analyze data into themes 

(Cresswell, 2013) and determine the clinical and classroom utility of the IRO.  

Study Participants 

For the Rasch analysis portion of the study (Research Questions 1-3), a total of 

192 children completed the IRO (See Table 3 for summary of demographic data of 

participants). A total of 145 child participants were recruited from two elementary 

schools in a metropolitan city in St. Louis and the other 47 child participants came from a 

recruitment process facilitated by 25 occupational therapy practitioners and speech-

language pathologists (SLPs) from five different states in the US. To be included in the 

study, the child participants needed to be in kindergarten to third grade (5-9 years old) 

enrolled in an educational program (traditional, inclusive or special education).  Student 

participants were typical or struggling readers.  Children with diagnoses of 

developmental dyslexia, attention-deficit disorders (with or without hyperactivity), 
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learning disabilities and motor coordination disabilities were included.  Students with 

pervasive developmental disabilities, neurological and intellectual disabilities were 

excluded from the study.   

For the clinical utility study (Research Question 4), a total of 38 participants (OT 

practitioners, n=21; SLPs, n=2; classroom teachers, n=7; and parents, n=8) provided 

feedback on the clinical and classroom utility of the IRO. Twenty children, (typical 

readers, n=12; and struggling readers, n=8) were invited to participate in a ten-minute 

interview about their experiences answering the IRO. 

 
Table 3 
Demographic Information of Child Participants. 

Demographic info n 
Gender  

Male 101 
Female 91 

Grade Level  
K 38 
1 59 
2 49 
3 46 

Reading Ability 
Typical Readers 

With Reading Difficulties 

 
133 
59 

Geographical Location  
Missouri 153 

Texas 17 
Colorado 13 
Oklahoma 6 
Kentucky 3 
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Study Procedures 

The Institutional Review Boards of Saint Louis University and Texas Woman’s 

University granted approval for the study (See Appendix B and C).   

To answer research questions 1-3 and determine the measurement properties of 

the IRO, Linacre (1994) recommends that no less than 100 responses per item is needed 

for Rasch analysis.  For item calibrations to be stable with 99% confidence, at least 150 

observations are required (p. 328). With support from school administrators, 292 students 

(typical and struggling readers) were invited from two elementary schools in the 

Midwest. A total of 136 students (47% response rate) provided consent through their 

parents. Three graduate research assistants trained on the use of the IRO assisted the 

researcher in administering the IRO to seven groups of students from K-3 grade levels 

between the two schools.  Additionally, 25 parents from a Kindergarten class were 

invited to complete the IRO with their children.  Of the 25 parents invited, 19 gave 

consent and nine completed and returned the forms back to the researchers. A total 145 

students from the two elementary schools participated in the study. 

Occupational therapy practitioners and SLPs practicing in the field were invited to 

be study liaisons.  The study liaisons were recruited from workshops conducted by the 

researcher from 5 different cities in the US. One hundred therapists received email 

invitations from the researcher and 29 responded and requested to receive the research 

packets.  Of the 29 study liaisons who wanted to participate, 25 completed the 

requirements and recruited 47 children to be included in the study. 
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To answer research question 4 and determine the clinical and classroom utility of 

the IRO, the researcher invited 45 adult participants who had either administered or 

reviewed the responses of a child, client or student on the IRO after administration.  A 

total of 38 participants (OT practitioners, n=21; SLPs, n=2; classroom teachers, n=7; and 

parents, n=8) responded to an anonymous online survey.  The survey contained four 

Likert-type questions and four open-ended questions that asked about their insights about 

the clinical or classroom use of the IRO (See Appendix D for Survey Questions).  To 

triangulate the clinical utility study data gathered from adult participants, the researcher 

and three graduate students interviewed 20 children on their thoughts and feelings about 

answering the IRO following strictly the interview guide (See Appendix E for Interview 

Questions).  The interviewees included five first graders, five second graders, and ten 

third graders. Of the 20 child interviewees, 12 students were typical readers and 8 were 

identified as struggling readers. 

Data Analysis and Results 

Rasch Analysis of the IRO 

 The researcher and three graduate students entered data from the 192 completed IRO 

forms in an MS Excel spreadsheet using compatible data configurations to export to 

Facets version 3.71.4 computer application (Linacre, 2014b). Only responses from the 17 

categories of reading, the three dimensions of reading participation (preference, mastery, 

frequency), physical context and social contexts were included in the master data file.  

The data from the Excel files were then exported to Facets using a specification file. The 
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master data file contains information from 192 participants responding to each of the 17 

categories, yielding 3,264 data rows multiplied by responses to the 5 reading dimensions 

comprised of 11 columns.  The master data file contains over 35,000 data lines and was 

determined with consultation from Rasch experts to be too complex to enter to Facets 

using one specification file.  The researcher then broke down the master data file to three 

separate data files to allow easier processing for Facets.  The three separate data files 

were entered in Facets using three separate specification files that analyzed the (1) 

interaction between student abilities, the reading categories and the first 3 reading 

dimensions of the IRO (preference, mastery and frequency); (2) interaction between 

student abilities, reading categories and the physical contexts of reading; and (3) 

interaction between student abilities, reading categories and the social contexts of 

reading. 

 Once the data was truncated to yield three separate analyses, Facets used logarithmic 

calculations and converted ordinal scores from the IRO based on client responses to 

interval data.  The logarithmic conversions provided estimates of a client’s level of 

reading participation.  The logarithmic conversion of data is expressed in a log-odds scale 

using logits (log-odds units) as units of measurement (Bond & Fox, 2007).    Linear 

scales were generated illustrating the estimated placement of reading participation of 

study participants and item difficulties of the reading categories and reading dimensions 

of the IRO expressed in logits (See Figures 2-4) and will be described in later sections.   
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Results 

Research Question 1:  Do the Items of the IRO fall within a Linear Pattern of 

Reading Participation when Organized Hierarchically, Indicating Goodness-of fit 

and Therefore Supporting Construct Validity?   

To answer the first research question, the researcher conducted a goodness-of-fit 

analysis using Facets.  Fit statistics is a quantitative indicator of the accuracy of a 

measurement tool and therefore construct validity. Facets reports two forms of fit 

statistics as chi-square ratios called infit and outfit mean squares (MnSq).  Outfit MnSq 

values indicate outlier sensitive fit statistics and are sensitive to unexpected observations 

by persons on items that are relatively easy or very hard (i.e. endorsability of a latent 

variable) (Linacre, 2014a). Infit MnSQ values are sensitive to unexpected patterns of 

observation by persons on items that are roughly targeted on them (Linacre, 2014a).  

High MnSq values (greater than 2.0 logits) indicate that an item in the measurement is 

misfitting.  For rating scale type tests, reasonable infit and outfit MnSQ values should be 

within the 0.6-1.4 logits range (Wright & Linacre, 1994) to illustrate strong construct 

validity or fit in the unidimensional model. Additionally, for each MnSq values, Facets 

reports standardized MnSq values as ZStd.  Z-standardized values report the statistical 

significance of the MnSq statistics or equivalent to the t-test in Rasch analysis.  In 

general, like MnSQ values,  ZStd scores greater than 2.0 indicates great distortion in the 

measurement system.  Linacre (2013a) recommended a general principle in analyzing 

goodness-of-fit: (1) investigate the outfit before the infit; (2) investigate the MnSq values 
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before the ZStd; and (3) investigate the high values before low or negative values.  

Linacre adds that if MnSQ values in the fit analysis are acceptable, then ZStd values can 

be ignored. 

The MnSQ <0.6, >1.4 and ZStd >2.0 values are used throughout the analyses as 

primary criteria for fit and misfit of items in the IRO with the Rasch unidimensional 

model. Using the 0.6-1.4 logit scale criteria, items that go beyond 1.4 logits will be 

considered an underfit with the Rasch model, while items that go less than 0.6 logits will 

be considered an overfit with the Rasch model.  According to Bond and Fox (2007), 

underfitting items degrade the quality of ensuing measures and prompts researchers to 

analyze what went wrong in the assessment measurement.  Overfitting items can lead to 

misleading conclusions that the quality of the assessment measure is better than what it 

intends to measure.   

Reading categories. Table 4 provides a summary of fit analysis of Reading 

Categories of the IRO based on the interaction with the primary dimensions of reading 

(Mastery, Preference, Frequency) from all participants in the study. Using the fit criteria 

for well-designed rating scales (Infit/Outfit MnSq >1.4 and <.6 and ZStd >2.0 as 

misfitting; Wright & Linacre, 1994 ) two Reading Categories indicate underfit in the 

Rasch model: Story books and Game Consoles.  The underfit of these 2 Reading 

Categories however, do not appear significant enough to distort the measurement 

properties of the tool (Outfit MnSq is not >2.0), are generally considered as measurement 
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noise and can be retained.  The idea of retaining components that are above noise level is 

common practice in psychometrics (Raiche, 2005). 

To further investigate the goodness-of fit analyses of the Reading Categories, the 

researcher looked at the analysis of residual values from the Student-Reading Category-

Reading Dimension analysis (Table  11).  The researcher reviewed the data file and 

isolated the students, reading categories and reading dimensions that were reported as 

unexpected responses.  The review of the data file indicated that at least 28% of the 

extreme unexpected measures came from responses by kindergarten participants.  Outfit 

statistics are sensitive to outlier performance and this may indicate that the responses are 

either over-inflation of abilities of the kindergarten participants and or students are just 

guessing or randomly putting responses that do not fit the Rasch model.  The researcher 

ran a secondary analysis of the Student-Reading Category-Reading Dimension 

interactions without the data from kindergarten participants.  When all data from 

kindergarten participants were removed, fit statistics using the same criteria then 

indicated that all Reading Categories in the IRO fit the Rasch model (See Table 5). 

Further discussion of residual values are presented in the results for research question 2.  
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Table 4  
Fit Analysis of Reading Categories with Data from all Participants. 

Reading 
Category 

Measure S.E. Infit 
MnSq 

ZStd Outfit 
MnSQ 

ZStd 

Computer -.04 .04 .83 -2.8 .82 -1.8 
Magazines .27 .05 .83 -2.6 .86 -1.4 
e-Readers .21 .05 1.0. .0 .85 -1.2 
Labels .29 .04 .89 -1.8 .86 -1.6 
Notebooks -.15 .04 .98 -.2 .87 -1.3 
Comic 
books 

-.10 .05 1.03 .4 .90 -.8 

Bulletin 
Boards 

.14 .05 .95 -.7 .90 -.9 

Board 
games 

.09 .04 .98 -.3 .92 -.8 

Television .05 .05 1.01 .1 .93 -.6 
Posters .05 .04 .98 -.3 .96 -.2 
Subject 
Books 

-.06 .04 .97 -.4 .99 .0 

Signs -.08 .04 1.08 1.2 1.03 .3 
Chalkboard -.12 .04 1.10 1.4 1.12 1.1 
Worksheets .00 .04 1.05 .8 1.22 2.3 
Cellphone .01 .05 1.05 .6 1.25 1.9 
Story 
books* 

-.14 .04 1.21 3.2 1.52 4.7 

Game 
Consoles* 

.01 .05 1.25 3.2 1.56 4.2 

*Item exceeded fit criteria of MnSq  >1.4. 
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Table 5 
Fit Analysis of Reading Categories (Interaction with Reading Dimensions) with Data 
from Kindergarten Participants Removed. 

Reading 
Category 

Measure S.E. Infit 
MnSq 

ZStd Outfit 
MnSQ 

ZStd 

Magazines .27 .05 .82 -2.5 .87 -1.2 
Labels .30 .04 .88 -1.8 .85 -1.7 
e-Readers -.15 .05 .99 .0 .86 -1.2 
Computers -.03 .04 .87 -1.9 .88 -1.2 
Notebooks -.17 .04 1.01 .1 .90 -.9 
Comic 
Books 

.08 .05 1.02 .2 .91 -.8 

Television .09 .05 1.01 .1 .94 -.5 
Bulletin 
Boards 

.17 .05 .97 -.4 .95 -.4 

Game 
boards 

.03 .04 1.00 .0 .96 -.3 

Posters .03 .04 .99 .0 .99 -.1 
Subject 
books 

-.05 .05 1.03 .4 1.02 .2 

Signs -.08 .04 1.09 1.2 1.03 .3 
Story books -.20 .04 1.11 1.4 1.12 1.1 
Chalkboard -.12 .04 1.14 1.9 1.11 1.0 
Worksheets -.01 .04 1.01 .1 1.20 2.1 
Game 
Consoles 

-.07 .05 1.14 1.7 1.20 1.7 

Cellphone .07 .05 1.16 1.9 1.32 2.5 
 

Reading dimensions. Table 6 provides a summary of goodness-of-fit analysis of 

the Mastery, Preference and Frequency reading dimensions of the IRO. The fit analysis 

indicates that all 3 reading dimensions fit the Rasch model and appropriately endorses 

reading participation.  The analysis also indicates that both Mastery (how well a child 

reads the material) and Preference (how much the child likes to read the material) 

endorses the latent variable of reading participation more easily than Frequency (how 

often the child reads the material). 
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Table 6 
Fit Analysis of Reading Dimensions with data from all participants. 

Reading 
Category 

Measure S.E. Infit MnSq ZStd Outfit 
MnSQ 

ZStd 

Mastery -.12 .02 .90 -3.4 .92 -1.7 
Preference -.12 .02 .93 -1.2 .98 -.3 
Frequency .24 .02 1.13 5.2 1.23 5.7 
 

The Facets analysis also yielded a report on the performance of the rating scale 

categories of the Mastery, Preference and Frequency reading dimensions of the IRO.  The 

Rasch-Andrich Thresholds of each of the 5-point rating scale categories of the IRO is 

presented in Table 7. 

 
 
Table 7 
Rasch-Andrich Threshold Measures of Reading Dimensions Rating Scale with data from 
all participants. 

Reading Category  
and scale 

Observed 
(%) 

Rasch-Andrich Thresholds 
Measure S.E. 

Preference 
1 – I want to like it more 

 
7 

 
 

 

2 4 .98 .09 
3 – I like it 22 -1.34 .07 
4 7 1.76 .05 
5 – I like it a lot 61 -1.40 .05 
Mastery 
1 – I-m not so good with it 

 
6 

 
 

 

2 3 1.04 .09 
3 – I’m okay with it 25 -1.64 .08 
4 8 1.76 .05 
5 – I’m very good with it 57 -1.16 .05 
Frequency 
1 – very rarely 

 
14 

  

2 – About once a week 14 .07 .06 
3 – 2-3 times a week 14 .16 .05 
4 – 4-5 times a week 14 .40 .05 
5 – Almost everyday 43 -.63 .05 
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According to Linacre (2001), the Rasch-Andrich Threshold is a parameter of a Rasch 

rating scale model, also known as step-calibration or step measure. Linacre adds that 

when negative step-calibrations occur, this may indicate disordering in the rating scale 

and occurs when some categories are not observed frequently (2001). In both the 

Preference and Mastery rating scales, categories 2 and 4 in the rating scales appear to be 

observed less frequently than 1, 3 and 5 causing the negative step-calibrations in 

categories 3 and 5 of the rating scale.  This might be due to the lack of category 

descriptor (e.g. I want to like it more) and graphic icon in the validation version of the 

IRO (only categories 1, 3 and 5 have graphic icons).  In the Frequency rating scale, the 

negative step-calibration between categories 4 and 5 might indicate a confusion from the 

students of the difference between the 2 scales (4 : 4-5 times a week ; or 5:almost every 

day) and might have interpreted the 2 scales as having very similar meanings.  

Student ability – reading category – reading dimension interaction in the Rasch 

model.  Figure 2 illustrates the placement of Student Abilities, Reading Categories and 

Reading Dimensions in the Rasch model of measurement expressed in logits. A vertical 

ruler indicates that the closer the items are to 0 logit value, the better fit in the Rasch 

model. The map of the interaction between Student Abilities, Reading Categories and 

Reading Dimensions of the IRO indicate a general good fit in the Rasch 

unidimensionality model. 
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Figure 2. Vertical ruler of student ability, reading categories, reading dimensions and 
rating scale of the IRO. 
 

Physical contexts. Table 8 shows the goodness-of-fit analysis of the interaction 

of Student Abilities, Reading Categories and the Physical Contexts of the IRO.  The 

vertical linear map of these items in logit values in relation to the Rasch model are 

illustrated in Figure 3.  Using the same criteria for rating scales (Infit/Outfit MnSq >1.4 

and <.6 as misfitting ), the analysis indicates that all items of the Physical Contexts of the 

IRO fit the Rasch model. The analysis also indicates that Reading at School and Reading 

at Home endorses the latent variable of reading participation the most (easiest to endorse 

reading participation), while Reading in the Community is the hardest to endorse reading 

participation. The vertical map of the interaction between Student Abilities, Reading 
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Categories and Physical Contexts also indicate a generally good fit to the Rasch 

unidimensional model. 

Table 8 
Fit Analysis of Physical Contexts with data from all participants. 

Reading 
Category 

Measure S.E. Infit 
MnSq 

ZStd Outfit 
MnSQ 

ZStd 

Community 1.09 .05 .95 -2.5 .92 -2.7 
School .15 .04 .92 -5.2 .94 -2.5 
Home -1.24 .05 1.13 4.5 1.33 5.2 
 

 

Figure 3. Vertical Ruler of Student Ability, Reading Categories, and Physical Contexts of 
the IRO.  
 

Social contexts. Table 9 shows the goodness-of-fit analysis of the interaction of 

Student Abilities, Reading Categories and the Social Contexts of the IRO.  The vertical 

linear map of these items in logit values in relation to the Rasch model are illustrated in 
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Figure 4. The analysis indicates that one item, Reading On My Own, is an underfit in the 

Rasch model.  This might indicate several unexpected observations from various students 

in different Reading Categories. The researcher conducted a review of the unexpected 

responses in the Social Contexts using a review of residual values.  A majority (80%) of 

the unexpected responses from students came from the Reading On My Own item of the 

Social Context.  The 1.87 logit outfit MnSQ of Reading On My Own might indicate 

unpredictable variation in the measure and distorts the unidimensional model. All other 

items, as seen in the vertical ruler, indicate generally good fit in the Rasch 

unidimensional model. 

 To investigate whether removing the Reading On My Own item would help 

improve the fit of the IRO with Rasch, the researcher went back to the data file and 

removed all responses from the Reading On My Own item, revised the specification file 

to only include analysis from 4 social contexts and ran the Facets analysis once again.  

Table 10 indicates the goodness-of-fit analysis of the Social Contexts without the 

Reading On My Own item.  The analysis indicates that all items fit the Rasch model. This 

confirms that the Reading On My Own item caused the distortion in unidimensionality of 

the IRO in the previous analyses and removing the item allows for better fit of the Social 

Context items in the Rasch model. 
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Table 9 
Fit Analysis of Social Contexts (Interaction with Reading Categories) with data from all 
participants. 
Reading Category Measure S.E. Infit 

MnSq 
ZStd Outfit 

MnSQ 
ZStd 

With Friends .89 .05 .97 -1.1 .90 -2.3 
With Teachers .82 .05 .93 -2.6 .86 -3.8 
With Other Family 
Members 

.56 .05 .94 -2.6 .97 -.9 

With Parents -.36 .05 .92 -4.4 .92 -3.1 
On my Own* -1.91 .05 1.19 6.4 1.87 9.0 
*Item exceeded fit criteria of  >1.4 
 
 

 

Figure 4. Vertical Ruler of Student Ability, Reading Categories, and Social Contexts of 
the IRO. 
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Table 10 
Fit Analysis of Social Contexts (Interaction with Reading Categories) with Reading On 
My Own item removed. 
Reading Category Measure S.E. Infit 

MnSq 
ZStd Outfit 

MnSQ 
ZStd 

Teachers .38 .05 .97 -1.3 .89 -1.8 
Other Family 
Members 

.10 .05 1.01 .3 1.01 .3 

Parents -.93 .05 .99 -.2 1.03 .8 
Friends and 
Classmates 

.46 .05 1.04 
 

1.4 1.04 .6 

       
 

Research Question 2:  Does the IRO Define a Unified Construct of Participation in 

Reading as an Occupation, and therefore Indicate its Internal Validity? 

 To answer the second research question and determine whether the IRO test 

items further define a unidimensional construct of reading participation and internal 

validity,  Facets generated an analysis  of standardized residuals and indicated the 

variances in the data explained by the Rasch model.  Facets also generated an analysis of 

unexpected responses by the students to various items of the IRO that may indicate 

distortions in the data. The residual value (expressed as standardized residuals) is the 

difference between Rasch model’s theoretical expectation of item performance and 

performance actually encountered for that item in the data matrix (Bond & Fox, 2007).   

The IRO as it measures reading participation will be considered unidimensional and 

internally valid when no more than 5% of the items fail to fit the Rasch model (Smith, 

2002) after analysis of residuals.  After the analyses of the residual values, the researcher 
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investigated and diagnosed test items and person ability estimates potentially causing 

misfit and/or dimensionality issues in the IRO. 

  Residual values of reading dimensions.  According to Linacre (2014), when the 

data parameters are successfully estimated, the mean residual value is 0.0. When the data 

fit the Rasch model, the mean of the Standardized Residuals is expected to be near 0.0 

and the Sample Standard Deviation is expected to be near 1.0.  Table 11 provides a 

summary of the analysis of residual values and variance in the data explained by the 

Rasch model for the Reading Dimensions of the IRO. The results of the Measurable Data 

Summary indicate that only 25% of the variance of the data is explained by Rasch.  This 

does not necessarily imply bad data and in fact the Standardized Residuals and SD 

indicate minimal distortions in the data and no issues with convergence (Mean of 

residuals near 0 and S.D. near 1.0).  Lack of convergence is an indication that the data do 

not fit the model well, because there are too many poorly fitting observations (Linacre, 

1987). When there are no convergence issues, the data fits the unidimensional Rasch 

model and may indicate internal validity. 
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Table 11 
Measurable Data Summary of responses to the Reading Dimensions of the IRO and 
Variance of Residuals with data from all participants. 

Category Score Expected Residual 
Value 

Std 
Residuals 

 

3.92 3.92 3.92 .00 .01 Mean (n= 
6824)  

1.36 1.36 .69 1.18 1.02 S.D. 
Population 

1.36 1.36 .69 1.18 1.02 S.D. Sample 
Variance explained by Rasch in eigenvalues and percent of observations = 0.46 
(24.99%) 
Variance of residuals in eigenvalues and percent of observations = 1.38 (75.015%) 
 
 

Analysis of unexpected responses in reading dimensions of the IRO.  Of the 

7085 responses used in the estimation of fit to the Rasch model, 71 responses (or 1%) 

indicated unexpected responses based on analysis of Standardized residual values. Of the 

71 unexpected responses, 20 of which came from responses made by Kindergarten 

students and another 20 from students identified with reading difficulties.  These 

unexpected responses might indicate over-inflation of perceived reading participation, 

randomness or guessing when responding to the IRO.  Since the unexpected responses 

comprise less than 5 % of responses in the IRO, these unexpected responses do not distort 

the data fit to the Rasch model. The researcher cleaned the data file by removing all 

responses from kindergarten participants to investigate the impact of the responses on fit 

statistics, variance in data and standardized residuals of the observations. When the data 

from Kindergarten participants have been removed, the Measurable Data Summary 
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Indicate (Table 12)  slightly increased variance in the data explained by Rasch and that 

the Standardized Residual values show better fit of the data with the Rasch model. 

Table 12  
Measurable Data Summary of responses to the Reading Dimensions of the IRO and 
Variance of Residuals with data from Kindergarten participants removed. 

Category Score Expected Residual 
Value 

Std 
Residuals 

 

3.86 3.86 3.86 .00 .00 Mean (n= 
5993)  

1.40 1.40 .74 1.20 1.00 S.D. 
Population 

1.40 1.40 .74 1.20 1.00 S.D. Sample 
Variance explained by Rasch in eigenvalues and percent of observations = 
0.53 (26.92%)  
Variance of residuals in eigenvalues and percent of observations = 1.43 
(73.08%) 

 

Residual values of physical and social contexts.  The results of the Measurable 

Data Summary (Table 13 and 14) analyzing the residual values of the interaction between  

Student Ability-Reading Category- Physical and Social Contexts indicate minimal 

distortions in the data and no issues with convergence (Mean near 0 and SD near 1.0). 

However, after investigating and identifying that majority of the unexpected responses on 

the Social Context analyses (80 of 100 unexpected responses) came from the Reading On 

My Own test item, the researcher ran another analyses of residual values on Facets 

without the Reading On My Own test item.  Table 15 reports the results of the analyses 

and show that without the Reading On My Own test item, the data better fits the Rasch 

model with no issues with convergence (Mean at 0 and SD at 1.0). 
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Table 13 
Measurable Data Summary of responses to the Physical Contexts of the IRO and 
Variance of Residuals with data from all participants. 

Category Score Expected Residual 
Value 

Std 
Residuals 

 

.55 .55 .55 .00 -.02 Mean (n= 
6998)  

.50 .50 .25 .43 1.03 S.D. 
Population 

.50 .50 .25 .43 1.03 S.D. Sample 
Variance explained by Rasch in eigenvalues and percent of observations = 0.07 
(26.44%) 
Variance of residuals in eigenvalues and percent of observations = 0.18 
(73.56%) 
 
 

Table 14 
Measurable Data Summary of responses to the Social Contexts of the IRO and Variance 
of Residuals with data from all participants. 

Category Score Expected Residual 
Value 

Std 
Residuals 

 

.44 .44 .44 .00 -.03 Mean (n=11620)  

.50 .50 .27 .41 1.04 S.D. Population 

.50 .50 .27 .41 1.04 S.D. Sample 
Variance explained by Rasch in eigenvalues and percent of observations = 0.08 (31.83%) 
Variance of residuals in eigenvalues and percent of observations = 0.17 (68.17%) 
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Table 15 
Measurable Data Summary of responses to the Social Contexts of the IRO and Variance 
of Residuals with Reading On My Own test item removed. 

Category Score Expected Residual 
Value 

Std 
Residuals 

 

.36 .36 .36 .00 .00 Mean 
(n=9340)  

.48 .48 .25 .41 1.00 S.D. 
Population 

     S.D. Sample 
Variance explained by Rasch in eigenvalues and percent of observations = 0.23 
(27.59%) 
Variance of residuals in eigenvalues and percent of observations = 0.06 
(72.41%) 
 
 

Research Question 3: Does the IRO Reliably Separate Clients in a Continuum of 

Increased to Decreased Participation in Reading Occupations, and therefore 

Indicating Person Reliability of the Tool?   

To answer the third research question on the reliability of the tool and its ability to 

separate clients in a continuum of increased to decreased participation, the Rasch model 

is able to determine reliability estimates for both person and test items (Bond & Fox, 

2007).  The person separation reliability is an estimate of how well a tool can 

differentiate persons on the measured variable (i.e. reading participation) (Wright & 

Masters, 1982) and is the most commonly reported separation index. Compared to 

classical test theory, the person separation reliability is similar to the Cronbach’s alpha or 

indicates test reliability.  When clients are well separated, the scale effectively 

discriminates different levels of the trait being measured and also indicates the sensitivity 

of the scale to detect differences among clients or the ability to detect change in one 
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client over time (Bowyer et al. 2007).  For both person reliability, a reliability value of 

0.8 indicates ability to distinguish high and low performers using the measurement 

(Wright, 1996). 

Of 190 student data estimated by Rasch, the mean MnSQ values indicate that 

students reading participation fit within the Rasch model of measurement in each of the 

analyses of Reading Dimensions, Physical Contexts and Social Contexts of the IRO 

(Table 16).  The IRO is able to separate 3 levels of students’ reading participation using 

the Reading Dimensions items (reliability of .80), 3 levels of reading participation using 

the Physical Contexts items (reliability of .76) and 4 levels of reading participation using 

the Social Context items (reliability of .90).  According to Linacre (2012), a person 

separation of 2 and reliability of .80 is often the benchmark for practical utility of an 

assessment tool. This criteria is met strongly by the Reading Dimensions and Social 

Contexts components of the IRO and may indicate strong test reliability of the tool. 
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Table 16  
Student Measurement Report based on responses to the Reading Dimensions, Physical 
Contexts and Social Contexts of the IRO. 

 Infit MnSq ZStd Outfit MnSQ ZStd 
Reading Dimensions     
Mean (n=190) 1.05 .0 1.04 .0 
SD .39 1.7 .42 1.7 
Separation Statistic: 2.0         Strata: 3.01             Reliability of Separation: .80 
Physical Contexts     
Mean (n=190) 1.00 -.1 1.06 .0 
SD .24 1.3 .56 1.3 
Separation Statistic: 1.76        Strata: 2.72           Reliability of Separation: .76 
Social Contexts     
Mean (n=190) .97 -.6 1.08 .9 
SD .15 3.6 .31 3.5 
Separation Statistic: 3.01         Strata: 4.0            Reliability of Separation: .90 
 

 

Clinical and Classroom Utility Study Results 

The researcher gathered data from 38 respondents from SurveyMonkey. The 

quantitative data from the 4 questions were entered in an Excel sheet and the means and 

standard deviations were computed. Table 17 shows the average responses of participants 

on the 4 Likert-type questions.  In general, participants indicated favorable response to 

the IRO as a useful and promising tool to measure children’s reading participation. 

 
 
 
 
 
 
 
 
 
 



49 
 

Table 17 
Clinical and Classroom Utility Survey Responses  (5-point Likert Scale). 
Survey Question M (SD) Strongly 

Agree 
N (%)  

Agree 
N (%)  

Neutral 
N (%)  

Disagree 
N (%)  

Strongly 
Disagree  

N (%)  
IRO is a 
promising tool 
that measures 
children’s reading 
participation. 

3.83 (.70) 6 (17) 18 (50) 12 (33) 0 0 

IRO contains 
useful information 
for practice. 

3.70 (.76) 4 (12) 18 (53) 10 (29) 2 (6) 0 

IRO can be 
adapted for use 
for older children. 

3.91 (.72) 6 (18) 19 (58) 7 (21)  1 (3) 0 

IRO is something 
I will use/I see 
useful in 
clinical/classroom 
practice. 

3.81 (.73) 5 (15) 18 (56) 9 (27) 1 (3) 0 

 

 Data from the 4 open-ended questions in the survey were gathered and entered in 

Atlas.ti version 7.5.2 for coding and thematic analysis. The researcher used the 

qualitative research tradition of phenomenology (Cresswell, 2013) to understand the 

experiences of the participants and insights about their use or analysis of responses from 

the IRO. Once all the responses were entered in Atlas.ti, the researcher highlighted 

significant statements from each survey question in a process that Moustakas  (1994) 

termed as horizonalization (1994).  After significant statements from each response for 

each question were highlighted, the researcher formed clusters of meanings (Cresswell, 

2013) from the statements that were used as themes for analysis.  The central premise that 

guided the thematic analysis of statements was the SWOT analysis (Strengths-
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Weaknesses-Opportunities-Threats; Humphrey, 2005).   To establish trustworthiness and 

credibility of the data, the researcher sent back the main themes and significant 

statements electronically to the survey participants for member-checking.  After the 

survey participants verified the accuracy of the data, the researcher finalized the themes 

based on SWOT analysis and will be presented in the next section. 

 To triangulate the clinical utility study data gathered from adult participants, the 

researcher and 3 graduate students interviewed 20 children on their thoughts and feelings 

about answering the IRO. To maintain consistency in data gathered, the researcher 

trained all 3 graduate students to follow strictly the interview guide. The interviewees 

included 5 first graders, 5 second graders, and 10 third graders. Of the 20 child 

interviewees, 12 students were typical readers and 8 were identified as struggling readers. 

The interviews were transcribed and entered in Atlas.ti for analysis, also using a 

phenomenological approach and a central premise of SWOT analysis. The data are 

presented using the central SWOT analysis premised and themes from the adult and 

children participants are placed in juxtaposition to offer analysis of similarities or 

differences. Table 18 provides a visual layout of themes from each group of respondents.  
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Table 18 
Summary of Themes from Adult and Child Participants on the Clinical Utility of the IRO 
based on SWOT Analysis. 
Aspect of the 
SWOT Analysis 

Themes from Adult Participants Themes from Child 
Participants 

Strengths Facilitates self-reflection and self-
monitoring of reading 
User-friendly and engaging format 
Wide variety of reading formats 
and serves its purpose. 

“Makes me think about my 
reading” 
“Fun to answer” 

Weaknesses Difficult for Kindergartners. 
Child may get self-conscious or 
may self-inflate abilities. 
Unsure about “Literacy as an 
Occupation” 

 
Feelings of nervousness or 
embarrassment. 

Opportunities Need for supplemental forms. 
Can be expanded for older children. 

 
 
Need for breaks; Converting to 
a computer application. 

Threats Lengthy; Issues with 
administration. 
Survey vs Assessment tool 

 

 

Strengths of the Inventory of Reading Occupations 

Theme (adults): The IRO facilitates children’s self-reflection and self-

monitoring of reading. Several of the adult participants highlighted that the IRO 

facilitates children’s self-reflection and self-monitoring of their engagement and 

participation in reading. One respondent indicated that when responding to the IRO “a 

child thinking about their own reading helps them reflect on their own performance.” 

Another participant indicated that the participation focus of the IRO is very important: “I 

think the concept of identifying a student’s interests and building upon them to improve 

skills and to engage children in active reading is powerful.”  
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Theme (children): “Makes me think about my reading.”  From the perspective 

of children who completed the IRO, they found that answering the IRO gave them a lot 

of insights about their reading. One child stated “It showed me I am a good reader and I 

learned what I liked to read best. It also showed me I need more practice reading.” A 

child identified as a struggling reader shared “I learned that I do it (reading), but I am not 

as good as everyone else doing it because sometimes when I read, I skip lines, I go to a 

person to help me.” When asked about their feelings when answering the IRO, almost all 

the children indicated that they liked it and had fun answering the IRO.   

Theme (adults): The IRO has a user-friendly and engaging format. Majority 

of the adult survey respondents also found the IRO as “user-friendly,” “easy to 

administer,” “and “provides an easy to use assessment to measure reading success in 

children.” Several respondents also shared that the children “enjoyed looking at the 

pictures”, “captures students’ attention” and became “an interactive process between 

parent and student” when completing the IRO.   

Theme (children): The IRO is fun to answer.  Majority of the children who 

completed the IRO and were interviewed found that the IRO was fun and they felt good 

answering the questionnaire.  Several of the children felt nervous at first thinking the IRO 

might be a test that will impact their school grades, but after realizing that the tool only 

asks about their reading participation, most of the children felt fine and “happy” 

completing the questionnaire. 
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Theme (adults): The IRO contains a wide variety of reading formats and 

serves its purpose.  The survey respondents shared many insights about the strengths of 

the IRO as an assessment tool of children’s reading participation.  Respondents indicated 

that the tool addresses and covers a wide variety of reading opportunities and that the 

IRO seems to cover an exhaustive list of options that children read.  The respondents also 

shared various insights on how the IRO might be useful for therapists and educators in 

clinical or classroom practice or for parents when seeking help for their child.  One 

respondent indicated that the IRO can indicate “result of increased engagement of the 

child… and that the inventory has the potential to be a well-respected tool.” Another 

participant shared that the IRO can provide information that “can help provide a 

quantifiable aspect for documentation and goal development.” Several other common 

statements include the IRO being able to indicate materials children are interested in 

reading and help improve children’s interest in reading; and that the tool surveys “real 

life” contexts where children read. 

Weaknesses of the Inventory of Reading Occupations 

Theme (adults): The IRO is difficult to use for kindergartners.  Majority of 

the parents and OT practitioners who have administered the IRO to children in 

kindergarten found the IRO difficult to administer and challenging for children who are 

just beginning to explore reading.  Some comments include: “I read the questions exactly 

as written to a kindergartner and he didn't have the exposure to understand what exactly 

was being asked” and “Child does not fully comprehend questions, parents influence 
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child's responses and child gets bored during interview.”  This same feedback was also 

experienced by the researcher and graduate students who assisted in administering the 

IRO to groups of kindergarten children.  During the class administration, the researchers 

found that majority of the students need maximum prompting to fill out parts of the IRO; 

children complained that the test is long despite 2-3 breaks given; it took more than an 

hour to complete the IRO; and researchers had to provide many multiple follow up 

questions for students to understand what is being asked. 

Theme (adults): Children may get self-conscious or may self-inflate abilities 

when completing the IRO.  A couple of respondents shared that they observed children 

inflate their reading abilities and participation.  This was also observed by the researchers 

during classroom administration of the IRO with Kindergartners. A couple of adult 

respondents also shared observations that the children they have administered the IRO to 

showed indicators of being self-conscious when talking about their reading.  

Theme (children): Feelings of nervousness or embarrassment.  A few child 

participants stated feeling uneasy when being asked about their reading participation. One 

third grader indicated “I felt embarrassed having to talk about my reading,” and one first 

grader indicated “I felt nervous answering the test.” One child identified as having 

reading difficulties showed a visibly changed facial expression after sharing “Reading 

isn’t fun. I learned that I don’t read that much.” 
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Theme (adults): Unsure about readiness of OTs in the field to address 

literacy as an occupation and how the IRO can help inform reading.  A couple of 

adult respondents indicated that many OTs and school personnel might not be ready for 

the notion of “reading as an occupation.”  One respondent indicated “I believe it would 

require some training of school personnel to be receptive to the occupation perspective to 

reading,” while an OT respondent indicated “I do not feel it is in my scope of practice at 

this point in time…. But I feel that it is, indeed, an area that could be included in OT 

therapy someday.” There were also a couple of respondents who stated they were unsure 

how information from the IRO can give intervention ideas. These insights however were 

contradicted by other respondents who indicated “ the IRO can be a useful tool to 

discover some interesting ways to get students who do not read to get interested in 

reading.” Another respondent indicated that the IRO will be useful in guiding goal 

development in practice.  

Opportunities for the Inventory of Reading Occupations 

Theme (adults): Additional supplemental forms will further strengthen the 

IRO. Several respondents indicated that the IRO can be strengthened and be more useful 

for clinical and classroom practice if it has supplemental forms.  These suggested 

supplemental forms are portions that parents and teachers can complete to add 

information to what the child has shared about his/her reading participation. The 

suggestions for supplemental forms include a teacher observation form and a parent 
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report form.  Another suggestion about information that can be added to the IRO is a 

parent and/or teacher goal section in part 2 of the tool. 

Theme (adults): The IRO can be further expanded for older children.  Many 

of the respondents agreed that the IRO can be further expanded for use for older children.  

Respondents indicated that by modifying the reading materials, using the same questions 

but revising the format, and adding broader criteria, the IRO can be used for children and 

adolescents through high school. 

Theme (children): Giving breaks and converting the IRO from paper-format 

to a computer/tablet application.  Almost all the children interviewed indicated that 

providing 1-2 breaks during the administration of the IRO can help them refocus and get 

to think about their reading participation more. Currently, breaks were not included in the 

instruction section of the IRO.  However, during classroom administrations of the tool, 

the researchers provided 1 to 4 short movement breaks in between especially when they 

have observed children losing focus during the administration.  The researchers noted 

that providing quick movement breaks in between administrations of the IRO helped 

refocus the participants in group settings. However, for those who completed the IRO 

individually and were not given any breaks, there were no observed significant changes 

in performance as a result of not giving breaks.  Additionally, when asked what the 

researchers can do to make completing the IRO easier, when prompted, majority of the 

children indicated that converting the tool to a computer or tablet application would make 

completing the IRO much easier and more engaging. 
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Potential Threats for not using the Inventory of Reading Occupations 

Majority of the adult participants and even the child interviewees shared that they 

find no reasons for not using or wanting to complete the IRO.  However, two essential 

themes from survey and interview responses were analyzed as potential threats. 

Theme (adults): The IRO is quite lengthy and issues with administration 

formats.  A couple of adult respondents and a few children found the IRO “a bit too 

long” for children but the length problem “can be overcome by breaking it down into 

parts.”  One survey respondent indicated that “it takes too long to get that much 

information and there is not enough class time to administer individually.”  Another 

participant however thought that a class administration would be a better format for 

administering the IRO citing that “it is difficult to measure students’ reading and focus 

with a one on one administration.”  

Theme (adults): Screening vs full assessment tool.  Another theme raised by 

two respondents was whether the IRO is better as a screening tool or a full assessment 

tool.  Many respondents agreed that the IRO is a promising and useful assessment tool for 

clinical and classroom practice.  One respondent asserted that the IRO “is more useful as 

an evaluation/assessment in practice” while one respondent gave feedback that “there is 

not much information gathered from the questions other than a very basic screen.” 
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Conclusion 

 This research presented a mixed-methods approach in determining the measurement 

properties and the clinical and classroom utility of the Inventory of Reading Occupations.  

The Rasch analysis that included estimates of Student’s Abilities, Reading Categories, 

Reading Dimensions, Physical Contexts and Social Contexts in relation to the latent 

variable of reading participation showed a generally good fit with the Rasch 

unidimensional model, indicated strong construct and internal validity, and good ability 

to reliably separate abilities of students in terms of reading participation.  As there is no 

one single measure that fits the Rasch model perfectly, certain factors in the Rasch 

analyses provided insights on how to modify the tool to demonstrate better fit with the 

Rasch model.  First, data from Kindergarten participants were removed from the Reading 

Categories section.  Almost a third of unexpected responses in the Reading Categories 

were from kindergarten participants and caused some underfitting measures in the 

analyses. Once the data from the kindergarten participants were removed, the Reading 

Categories items of the IRO showed goodness-of-fit with the Rasch model.  Second, data 

from one of the items from the Social Contexts test items, Reading On My Own were 

removed. The Reading On My Own item contributed to 80% of the unexpected responses 

in the Social Contexts analyses.  Once the data were removed, the analysis of residual 

values indicated lesser distortions in the data and over all better fit with the Rasch model.  

Third, several categories in the Rating Scale items of the Reading Dimensions of the IRO 

indicated negative step-calibrations.  The negative step-calibrations might have been a 
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result of flawed item layout in the validation version of the IRO.  In the Mastery and 

Preference rating scale items, items 2 and 4 of the 5 point Likert Scale did not have 

qualitative descriptors, nor graphic icons compared to the other 3 rating scale items.  This 

might have confused students when completing the IRO. In the Frequency rating scale 

items, item 4 used the descriptor “4-5 times a week” while item 5 used the descriptor 

“almost every day.”  The negative step-calibration may indicate that students may have 

confused the difference between rating scale 4 and 5 as meaning almost the same thing. 

Linacre (2013b) offers several methods to correct the step-calibration distortions that can 

be applied to the IRO: (1) Rewrite the Preference and Mastery rating scale to only 

contain 3 categories, or better clarify each rating scale item.; (2) Recode the data and 

assume that a student’s score of 2 means a 3 and a score of 4 means a 5. This should be 

done if the researcher is absolutely sure that a code of 2 might actually closely mean a 3, 

likewise a code of 4 might actually closely mean a 5; (3) Recode 2 and 4 as missing data. 

This procedure might indicate that Rasch will assume the student responded as “I don’t 

know or not applicable” to the IRO question, which may not be the case. A revision in 

the rating scale items is warranted.  The revision may include developing descriptors and 

graphic icons for all items of the Mastery and Preference scales, and revising the 

Frequency scale to define item 5 as “6-7 times a week.” 

 The qualitative study established the clinical and classroom utility of the IRO.  In 

general, participants of the qualitative study showed favorable response to the utility of 

the IRO and offered insights to further improve the tool.  Using SWOT analysis, themes 
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from the adult and child participants had strong similarities.   The IRO is a user-friendly 

and engaging assessment tool that measures children’s reading participation.  The self-

reflection aspect of the tool allows for children’s analysis of their participation in reading 

in various contexts.  Several participants indicated that the IRO might be difficult to use 

for younger readers or readers who are just beginning to explore formal reading.  This 

insight is supported by the Rasch analysis of the tool that showed many unexpected 

responses from the kindergarten participants.  Another insight is the opportunity for 

supplemental forms that teachers and parents fill out to support insights from the 

children.   

 Over all, this study provided preliminary evidence of good measurement properties 

and clinical and classroom utility of the IRO.  As with many other assessments in OT 

practice, revisions are needed to improve precision and sensitivity of certain items in the 

test and can lead to future research endeavors in the development of the IRO. 
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 CHAPTER IV 

DISCUSSION AND IMPLICATIONS 

Overview 

This dissertation produced preliminary findings on the measurement properties 

and clinical utility of the Inventory of Reading Occupations (IRO).  The IRO is an 

occupation-based, participation-focused assessment of children’s reading.  The IRO aims 

to support the Occupation of Reading Practice Model, an intervention model that 

addresses reading from an engagement and participation perspective. This study is 

comprised of two main parts: the Rasch analysis study and the Clinical utility study of the 

IRO. 

In the Rasch Analysis study, the researchers determined that over all, the IRO fits 

the unidimensional Rasch model of measurement and established its construct and 

internal validity.  The IRO’s unidimensionality as a measure of children’s reading 

participation was determined using two methods of Rasch analysis: a goodness-of-fit 

analysis, and analysis of residual values.  During the goodness-of-fit analysis, the 

researchers determined that the reading participation of student participants, the 17 

Categories of Reading, the 3 main Reading Dimensions (Preference, Mastery and 

Frequency), and the Physical and Social Contexts of reading showed a generally good fit 

with the Rasch unidimensional model.  In further investigation of unexpected responses 

in the 17 Categories of Reading, analysis revealed that a third of unexpected responses 
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came from Kindergarten participants.  The researchers removed the data from the 

kindergarten participants and ran another set of fit analysis.  The analyses of the Reading 

Categories without the kindergarten data indicated better fit with the Rasch model.  This 

result might suggest that kindergarten responses might be over-inflated or inaccurate and 

thus, the current version of the IRO might not be a reliable tool for Kindergartners. 

During the goodness-of-fit analysis, the researcher also analyzed the performance of the 

Rating Scale categories of the 3 Reading Dimensions.  The analyses revealed some 

negative step-calibrations in the Mastery, Preference and Frequency rating scales that 

might indicate need for further clarification of the 5-point rating scale.   

The analysis of residual values and unexpected responses of the Student abilities, 

Reading Categories, Reading Dimensions, Physical and Social Contexts further support 

the fit of these IRO components with the Rasch unidimensional model.  However, in the 

analysis of unexpected responses in the Social Contexts of reading, the researchers found 

that 80% of unexpected responses came from the Reading On My Own item. This might 

indicate a huge variance in the data unexplained by the Rasch analyses.  The unexpected 

responses might be due to students confusing the definition of Reading On My Own as 

“reading in isolation.” When children read independently, but within the school context 

for example, students might assume that this means “reading with teachers” or “reading 

with classmates” and may cause distortions in the Rasch analysis. When the researchers 

removed all the data from the Reading on My Own items, the analyses indicated better fit 

of the Social Contexts in the Rasch model.  Additionally, the Rasch analysis also 
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provided information on the IRO’s ability to reliably separate children into different 

strata of reading participation.  The results of the analysis indicate that the IRO has strong 

test reliability. 

In the clinical and classroom utility study, the participants showed general 

favorable response to the IRO.  Participants have indicated that the IRO appears to be a 

promising and useful tool that can help inform clinical practice and classroom teaching.  

Responses from the adult and child participants have indicated that some of the strengths 

of the IRO include its ability to facilitate children’s reflections of their reading 

participation; the user-friendly, engaging and fun format of the IRO; and the helpful 

information it provides on children’s reading participation.  Some weaknesses of the tool 

include its difficulty of use for kindergarten participants; the tool may cause 

embarrassment and self-consciousness in children; and uncertainty on how some 

clinicians will be able to use it in daily practice.  Some opportunities for the tool include 

the potential for supplemental forms that will provide input from parents and teachers of 

the child in terms of reading in different contexts; conversion of the tool to a computer 

application for improved administration; and adaptation of the tool for older children.  

Some threats for clinical or classroom use include the length of the tool and the need for 

further clarification on its use as a screening or assessment tool. 

Over all, the mixed methods study indicated promising measurement properties 

and clinical utility of the IRO after clarifications on its intended test population and 

revisions of certain items. 
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Future Directions of the IRO 

How the IRO can be Further Improved   

The mixed-methods study offered a variety of insights and information on how 

the IRO can be further improved.  These improvements will be divided and discussed 

into 4 sections: (1) Intended test population; (2) Test Administration; (3) Test items; and 

(4) Supplemental forms. The suggested revisions can provide an overview of future 

scholarly endeavors by the researchers related to the IRO. 

Intended Test Population   

The IRO was originally intended for children from kindergarten to third grade.  

These grade levels or the age group of 5-9 years marks the period of formal literacy 

development when children increasingly and rapidly develop their reading skills and 

reading participation.  Most benchmarking of literacy outcomes is done in fourth grade 

and many diagnoses of reading difficulties occur in the first and second grade of formal 

schooling.  The aim of the IRO is to assess children’s reading participation during these 

critical periods of literacy development.  However, findings from the Rasch analysis and 

the qualitative clinical utility study have indicated that the items in the IRO are prone to 

possible self-inflation of reading abilities, confusion and/or generally not appropriate for 

younger children who are just beginning to read. Findings from the report of unexpected 

responses from the Rasch analysis might indicate that the items in the IRO are a better fit 

for children who have had more experience in structured reading. Additionally, the 

variety in unexpected responses from kindergartners might also indicate the lack of 
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readiness of kindergartners to complete such a structured questionnaire. Further 

exploration may be warranted on whether this is a limitation of the current version of the 

IRO and whether a separate, simpler Kindergarten version is still needed.   

Themes from the clinical utility study revealed that the IRO might be most 

appropriate for children from first to third grade and the items of the IRO can be revised 

for a grade 4-6 version.  Prior to this dissertation study, the Reading Categories of the 

IRO were drafted based on observations and interviews done by the researcher and four 

graduate students in various K-3 classrooms.  Additionally, the validation version of the 

IRO was reviewed by five children’s literacy experts with the premise “What do K-3 

students currently read?”  The current content therefore of the IRO was face validated for 

K-3 students. It is an assumption by the researcher that older groups of children are 

reading more complex materials such as novels, mathematical and scientific graphs and 

charts and maps that the current IRO version does not contain.  As future direction, 

researchers might explore how the IRO can be expanded for students in grades 4-6 

through literature reviews, classroom observations, interviews and consultations with 

literacy experts for older children. 

Test Administration  

The validation version of the IRO as administered during this pilot study, was 

intended as a self-report tool that children can complete on their own, or a survey tool 

that parents, teachers and clinicians can complete with children and clients.  Results of 

the clinical utility study showed that children valued the need for 1-2 breaks when 
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completing the IRO in a group setting.  Researchers who administered the IRO in group 

settings noted increases in focus when short movement breaks were incorporated, but no 

observed differences when administered individually without breaks.  Data from 

unexpected responses cannot be used at this time to determine whether impact of breaks 

were useful.  The impact of breaks during administration of the tool can be included in 

future research as a factor in analyzing student performance in the IRO.  Another 

important factor that can be included in future research is the impact of administering the 

IRO in one sitting versus breaking it down to multiple component parts and whether the 

segmentation has impact on student performance when completing the IRO. 

Test Item Revisions 

Clarifying the rating scale.  The draft version of the IRO initially contained a 3-

point Likert Scale for the Mastery, Preference and Frequency Reading Dimensions.  

During the revisions for the validation version of the tool, to allow for a wider scale that 

may detect change over time, the 3 point-scale was expanded to a 5-point scale.  During 

the conversion process, the qualitative descriptors for the 3 point-scale (e.g. I am very 

good with it) were adopted to the 5-point scale of the validation version of the tool 

without any other revisions.  In this version of the IRO, only items 1, 3 and 5 have 

qualitative descriptors and graphic icons.  Items 2 and 4 were left as “in between” rating 

scale categories.  The Rasch-Andrich Threshold analysis indicated the ineffectiveness of 

the 5-point scale.  Possibly due to the lack of category descriptors and graphic icons, 

children are less likely to respond and choose these in-between items.   Additionally, 2 
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items in the Frequency scale of the IRO might have caused confusion to participants 

based on the Rasch-Andrich Threshold report.  Rating scale item 4 uses the descriptor “4-

5 times a week” while item 5 uses the descriptor “almost every day.”  These 2 items 

caused some unexpected responses from participants and they might have confused both 

items as being extremely similar.  A revision of the rating scale items is needed in these 

items of the IRO.  The researchers can explore using and testing the original 3-point 

Likert Scale or re-testing the 5-point scale with qualitative descriptors and graphic icons 

for each of the 5 rating scale items in the Mastery and Preference items.  Researchers can 

also examine how the Frequency scale can best be revised to further clarify the items.  

The researchers can explore re-using the original 3-point scale or examine how the 5-

point scale in the Frequency dimension can be clarified and each item better delineated. 

Researchers of the IRO can then re-examine which of the revised scales, 3-point or 5-

point, is best able to detect change over time in terms of reading participation of students 

as a result of intervention or human growth and development. Despite the flaws in the 

Rasch-Andrich Threshold measures of the current 5-point scale of the IRO, the test 

reliability of the IRO indicates ability to separate students in different strata of reading 

participation and its ability to detect change over time. 

Clarifying the social contexts.  The analysis of residual values indicated many 

unexpected responses from students on the item Reading On My Own in the Social 

Contexts dimension of the IRO.  Removing the test item indicated stronger fit of the 

Social Contexts in the Rasch unidimensional model.  Independent reading is critical in 
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children’s literacy development.  And while the Rasch analysis indicated that the Reading 

On My Own test item causes distortion in the unidimensionality of the IRO, this test item 

can provide important information about a child’s reading participation.  Researchers of 

the IRO can further explore whether revising the verbiage of the Social Contexts items as 

“Do you read this when you are alone?” and “Do you read this with your 

parent/friends/teachers/other family members?” will help clarify the intention of the 

questions and fit the Rasch model. 

Development of supplemental forms.  One of the themes that emerged in the 

clinical utility study of the IRO is the suggestion to develop supplemental forms. 

Teachers and parents who participated in the clinical utility study raised issues that while 

it is very important for the child to respond to the IRO and measure his/her reading 

participation, the child’s perceptions of his/her abilities may at times be self-inflated.  

Supplemental forms such as a teacher checklist or a parent report form were suggested by 

participants to provide a more holistic perspective of a child’s reading participation.  

Supplemental forms are common in OT assessments.  The Short Child Occupational 

Profile (SCOPE; Bowyer et al., 2007) has a supplemental parent checklist that provides 

an opportunity to provide additional information on a child’s occupational participation.  

The researchers can explore further the focus and scope of the IRO, whether its current 

contents serve its purpose and whether the development of a teacher and/or parent 

checklist can provide more holistic perspective on a child’s reading participation.  If 

supplemental forms are to be developed, the researchers can also explore what these 
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forms should contain and how it can help gather information and support the purpose of 

the IRO. 

Summary of Future Research Directions for the IRO 

 This section discussed findings from the dissertation study that provided insights 

on future directions for the development and research related to the IRO.  Several 

components in the administration and test items in the IRO may need to be further 

examined to determine how these possible improvements will impact its measurement 

properties.  Some future research questions may include: 

1.  What is the intended test population of the IRO?  How can the IRO be further 

developed to measure reading participation of older and/or younger children?  

2.  What is the impact of providing breaks and segmented administration of the 

IRO on test reliability?  

3.  How can the rating scale categories of the Reading Dimensions of the IRO be 

revised to improve its measurement properties? 

4.  How can the Social Context test items be revised to improve the IROs 

measurement properties? 

5.  Is there a need to develop parent and teacher supplemental forms to improve 

reliability of data gathered by the IRO? 

6.  Can information from the IRO be used to compare children’s reading 

participation with available normative data from surveys and other 

assessments of children’s reading? 
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Limitations of the Study 

This dissertation is a preliminary study to establish the measurement properties of 

the IRO.  The study included 192 participants that met the recommended sample 

population recommendation by Linacre (1994) of at least 150 participants to establish 

99% confidence of item calibrations in the Rasch analysis.  While the sample population 

in the study meets criteria to establish the IRO’s measurement properties, Linacre 

recommends at least 450 observations to establish robust confidence in the Rasch 

analysis.  Additionally, the study did not analyze for item bias and differential item 

functioning (DIF) based on the gender or grade level of the sample population.  A 

minimum of 500 observations per category (male/female) is needed for DIF analysis to 

be accurate and identify whether the test items are biased according to a particular gender 

or a particular grade level of the intended test population. 

As this is a preliminary study, the dissertation is limited to producing 

recommended revisions on the validation of the IRO.  The impact of suggested revisions 

on its measurement properties cannot be determined or assumed in this current study.  

Additional revisions and re-testing of the IRO is needed to develop a tool that can 

provide a more holistic perspective of children’s participation in reading occupations. 

Implications for Occupational Therapy Practice 

 This dissertation established the preliminary measurement properties of an 

occupation-based and participation-focused assessment of children’s reading.  The 

Inventory of Reading Occupations is a theory-driven assessment tool that supports the 
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development of the Occupation of Reading Practice Model (ORPM).  Both the IRO and 

ORPM support the American Occupational Therapy Association (AOTA) and American 

Occupational Therapy Foundation (AOTF) Research Agenda (2011) that promotes the 

development of assessments and interventions that are driven by OT theories and 

contributes to the body of evidence of the profession.  It is common for pediatric and 

school-based OT practice to borrow and use assessment tools from the education and 

psychology fields or use assessments that measure component skills required to 

participate in occupations.  The development of the IRO provides a reading assessment 

tool focused on participation and engagement from an occupation perspective.   The IRO 

is a fun, engaging, valid and reliable tool to measure children’s reading participation with 

different materials at school, at home and in the community. Because the initial 

measurement properties of the IRO have been established by this study, the IRO can be 

an important tool that can be used to identify supports and contexts that facilitate or 

hinder successful engagement in reading of children with reading difficulties.  The 

development of the IRO also offers a useful means to explore further the need to develop 

and establish the Occupation of Reading Practice Model.  
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APPENDIX A 
The Validation Version of the Inventory of Reading Occupations 
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APPENDIX D 
 

Clinical/Classroom Utility Survey for Therapists and Classroom Teachers 
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Response Scale: 
5- Strongly Agree 
4 – Agree 
3 – Neutral 
2- Disagree 
1 – Strongly Disagree 
 
 
1. The IRO is a promising tool that measures children’s reading participation. 

1-2-3-4-5 
Open-ended: What do you think are the strengths of the tool? 
 
2. The IRO contains useful information that will inform me as a clinican/educator how to 
design intervention/instruction to help children with reading difficulties. 

1-2-3-4-5 
Open ended: What other information do you think the IRO needs to better measure 
children’s reading participation? 
 
3.  The IRO has strong potential for use for older children (children in 4th grade to high 
school)? 

1-2-3-4-5 
Open-ended: Do you think the IRO can be further expanded for use for other age –groups 
of children?  If so, how? 
 
4.  The IRO is a tooI that I can see myself using in practice/teaching for students with 
possible reading difficulties? 

1-2-3-4-5 
Open-ended: What do you think are potential threats on use or reasons why you might 
not use the IRO? 
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APPENDIX E 
 

Interview Guide for Children Participants 
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How did you feel when answering the test? 
 
What did you find out about the kind of reading that you do while answering the test? 
 
Do you think the test is easy or challenging? Why? 
 
 Is the test short, just right or too long to answer? 
 
How do you think we can make this test easier for children your age to answer? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


