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 Play is a significant part of childhood.  Typically developing children exhibit a 

wide range of interests within their play behavior, but children with autism do not.  The 

purpose of this study was to design and implement an assessment tool that will capture 

the constellation of behaviors indicating play interests in young children.  The Early Play 

Interests Assessment (EPIA) includes categories of play behavior and their components 

behaviors.  Additionally, measures of child affect were built into the EPIA.  All behaviors 

were observed under various environmental conditions.  The results show that the EPIA 

was useful in observing toddlers’ play behavior within behavioral categories and 

components and in assessing the interactions among these measures of play interests.  

The results are discussed in relation to the importance of creating observational 

systems to quantify play interests in typical and atypical children and for establishing a 

link between the information gathered in assessment and the planning and 

implementation of autism interventions.   
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INTRODUCTION 

The purpose of the present manuscript is twofold: first, to present a behavioral 

conceptualization of “interests” in children with autism and to review data pertaining to 

the development of play interests and, second, to present an observational system for 

assessing play interests in young children.  The system is designed to capture various 

dimensions of toddlers’ play behavior under different environmental conditions.  

Although the observation system presented here assessed the behavior of typically 

developing toddlers, it is hoped that future research will evaluate the utility of this 

system for use with children with autism.  

From a behavior analytic vantage point, the concept of “interest” is closely 

aligned with the notion of a reinforcer.  For example, in Science and Human Behavior 

(1953), B. F. Skinner describes an “interest” as follows: 

We infer important reinforcers from nothing more unusual than his “interest” in a 
writer who deals with certain subjects, in stores or museums which exhibit certain 
objects, in friends who participate in certain kinds of behavior, in restaurants 
which serve certain kinds of food, and so on.  The “interest” refers to the 
probability which results, at least in part, from the consequences of the behavior 
of “taking an interest.”  We may be more nearly sure of the importance of a 
reinforcer if we watch the behavior come and go as the reinforcer is alternately 
supplied and withheld, for the change in probability is then less likely to be due to 
an incidental change of some other sort (p.74).   
 
Play, described as a “universal phenomenon,” is observed across species, in all 

cultures, ethnic groups and socioeconomic statuses (Wolfberg, 1999).  Very young 

children spend large amounts of time actively engaging in play activities, with seemingly 

unlimited variations and topographies.   

Play might be considered the primary interest of most toddlers and is thought to 

be critical to a child’s development.  Diverse play interests expose children to a wide 
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range of activities and their relevant teaching contingencies.  Interest in play activities 

and the resulting repertoire increase learning opportunities and the child’s motivation 

(Ala’i-Rosales, Zeug, & Baynham, 2008).  Thus, play may be thought of as a behavioral 

cusp, and events create new environmental conditions, resulting in expansion and 

further important changes to children’s repertoire (Rosales-Ruiz & Baer, 1997).  In sum, 

play activities and events may be considered both the primary interest of most toddlers 

as well as a vital source of teaching opportunities. Without such interests and the 

resulting learning, a child’s repertoire may be far less robust.  

 It is important to also analyze the particular contingencies that may result in 

either robust, typical play repertoires or deficient, atypical play repertoires.  There are 

common play behaviors and materials (e.g., ball games, doll play, block buildings) 

which often acquire reinforcing effects among children with typical development.  

Children with autism, however, may exhibit the absence of critical skills necessary to 

obtain reinforcement that presumably lead to independent selection and engagement in 

typical play activities, or their play behavior is under the control of atypical reinforcement 

contingencies.  There have been numerous studies describing the excessive or unusual 

focus of object exploration (Ozonof et al., 2008) the simplistic use of objects (William, 

Costal, & Reddy, 1999), lower frequency of object preferences (Odom, 2004), and 

restricted ranges and numbers of play activities in children with autism as compared to 

those with a typical developmental history.   

 Investigators have pursued multiple methods to assess various aspects of 

restricted, repetitive behavior observed in children with autism (Boldfish et al., 2000; 

Campbell et al., 1990; Prior & Macmillan, 1973).  Such measures are, however, 
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primarily designed for diagnostic purposes and often do not include quantifiable, 

operational descriptions of these behaviors.  Likewise, and relative to other areas of 

research, there are a limited number of studies that investigate changes in interests of 

children with autism.  For example, Baker, Koegel and Koegel (1998) used the unusual 

interests of children with autism to increase their typical play interests.  Children with 

autism were asked to play in socially appropriate games with their perseverative themes 

incorporated into a more normalized play routine.  This study showed an increase in 

more typical play, a decrease in perseverative play.  Furthermore, the study offered 

operational definitions for assessing play.  A few methodological studies have 

specifically examined procedures to measure interests and activities in children with 

autism (Ala’i-Rosales, Zeug, & Baynham, 2008).   

 Ala’i-Rosales, Zeug and Baynham (2008) sought to measure the interests of 

children with autism within Early Intensive Behavioral Intervention (EIBI) programs.  The 

investigators developed an observational system to measure changes in interests as 

indicated by requests and engagement of 2 children with autism during naturalistic 

teaching portions of early intervention programs.  The system was based, in part, on a 

combination of previous measures from the preference assessment literature (e.g. 

observing children’s specific preference during free-play conditions, [DiCarlo, Reid, & 

Stricklin, 2003], the play literature [Lifter et al., 2005], and the functional communication 

literature [Keogel & Koegel, 2006]).  The observation system was able to track changes 

in the children’s interests, as indicated by increases in the number of new events 

requested, increases in the overall number of events engaged, as well as showing 

variations in the types of events engaged and rejected across sessions.  Such 
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information is useful in evaluating the effectiveness of intervention.  In discussing future 

development of the observational system the authors recommend including indices of 

happiness or enjoyment (Green & Reid, 1996).  They also suggest including types of 

manipulation (simple, functional, and pretend play) in order to assess the complexity of 

play activities (Ala’i-Rosales, Zeug, & Baynham, 2008).   

The present project, the Early Play Interests Assessment (EPIA), was developed 

to address some of these suggestions.  The EPIA includes measures of affect and play 

types, tailors the assessment package to toddlers, and includes some of the particular 

behaviors associated with autism.  To create such a measurement system, there are 

several considerations regarding (play behaviors) behaviors that constitute play and 

how these behaviors are assessed.  Constructs such as “interests” and play are not 

easily operationally defined, perhaps because they involve complex patterns of behavior 

(Wolfberg, 1993).  Thus, the process of creating a measurement system for “play 

interests” involves identification of these patterns of behavior and their description in 

terms of observable behavior that can be quantified.  That was the goal of the EPIA tool.   

 The EPIA included 5 categories of play behavior and their component behaviors 

(see Table 1).  The EPIA contains a task analysis of behaviors thought to be important 

to the development of varied and common interests in very young children.  

Toddlerhood is described as a period of exploration and experimentation with the 

physical and social environment (Novak & Pelaes, 2004).  The categories in the EPIA 

include operational descriptions of the behaviors thought to be related to play interests.  

Furthermore, each of the EPIA categories includes possible behaviors that might lead to 

“behavioral cusps.”  These categories and behaviors are suggested by various sources 
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found in the literature describing the development of young children (Brazelton & 

Sparrow, 2006; Leaf & McEachin, 1999; Mundy et al., 2003; Sears, Sears, & Sears, 

2003).   

 The first category listed in Table 1, sampling, describes what toddlers do when 

exploring events in their environment.  Toddlers may explore events by orienting toward 

a gross stimulus change in the environment, examining objects by touching, mouthing, 

smelling and tasting (Wehman, 1977), or by sampling objects in a more complex 

manner, engaging in manipulation of parts of objects or activities (Wehman, 1977).   

 The second category of interest behavior included in the EPIA is categorized as 

selection responses, which includes indication of preferences for objects and activities 

(Snell & Brown, 2000).  Toddlers may do this by shifting eye gazes between the events 

and their caregivers, by reaching for and touching the events, by pointing to the objects, 

or by engaging in vocal responses to gain access to objects or activities either in or 

absent from their immediate environment or to request assistance to further explore 

objects and activities (Wetherby et al., 1993; Stone et al., 1997).   

 Manipulation is the third behavioral category and refers to use of objects and 

activities.  This includes simple manipulation, which is characterized by repetitive 

patterns of manipulation with single actions (Gowen et al., 1992); functional 

manipulation, which is characterized by manufacturer-specified, conventional use of 

objects and activities (Gowen et al, 1992); and pretend play which is characterized by 

substitution of objects, alternative, “imaginative” use of objects, and acting out social 

interactions in sequence (Sheratt & Peter, 2002; Guðmundsdóttir, 2001).  These 

measures would help observe quantifiable changes in toddlers’ use of objects (e.g., a 
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child who twirls car wheels in front of his face, who after training uses the car by taking 

toy people to a pretend picnic).   

Also included in the EPIA are types and diversity of materials engaged by 

toddlers.  Children with autism have restricted activities and interests (e.g., a child may 

only engaged in play with visual light toys in a non-functional manner).  For this reason, 

it is important to observe specific classes and topographies of interests changing over 

time (Ala’i-Rosales, Zeug and Baynham, 2008).  Thus, the quantifiable description of 

types of objects and activities, as well as the varied numbers of material within each 

type of material should, be examined.    

 In light of the notion that play activities appear to be pleasurable and commonly 

accompany signs of happiness (Wolfberg, 1999) and that indices of happiness or 

enjoyment may help reveal children’s preference for different events (Alai-Rosales, 

Zeug, & Baynham, 2008), the EPIA was designed to include measures of affect.  There 

are a number of studies that support the rationale of including affect measures to both 

identify a person’s preference (Green & Reid, 1996; Helm, 2000) and to develop 

pleasing environments and enhance learning opportunities (Smith, Bihm, Tavkar, & 

Sturmey, 2005).  Therefore, the importance of assessing the relationship between 

toddlers’ affect and their play seems inevitable.   

 In addition to developing a constellation of measures to assess toddlers’ play 

interests, an assessment tool must specify the environmental conditions in which these 

behaviors are assessed.  Natural play conditions are generally considered to be 

environments that allow an observation of a broad scope of behaviors (Linder, 1993).  

Meanwhile, play is an appropriate medium to assess the play skills of toddlers when 
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adults provide assistance in more structured settings.  By considering the difference 

between what the child can do independently and what the child can do with an adult’s 

assistance, a link may be formed between the information gathered in assessments and 

the planning and implementation of interventions (Vygotsky,1987; Etzel & Aangeenbrug, 

1982).  Finally, when developing an observation code, it is important to observe the 

fullest range of behavior possible.  For that reason, researchers have observed both 

children with typical and atypical development (Guðmundsdóttir, 2001; Koegel, Koegel, 

Frea, & Fredeen, R, 2001; McGee, Feldman, & Morrier, 1997). 

 In summary, the purpose of the current study was to develop a behavioral 

assessment tool that measures toddlers’ play interests by investigating sampling, 

selection, manipulation, types of play, types and diversity of materials, and affect.  The 

assessment tool was tested on typically developing toddlers in various conditions that 

are meant to be representative of a typical toddler’s experiences; sometimes engaged 

in open-ended self-selected play (free operant condition) and sometimes directed in 

activities by a caregiver (restricted operant); sometimes with familiar materials and 

sometimes with novel materials; and sometimes with parents and sometimes with other 

adults. 
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METHODS 
 

Participants 

 Two toddler–parent dyads were recruited via flyers circulated in local pre-schools 

in North Texas.  Participant 1 (P1) was a 24-month-old girl with a typical developmental 

history; her mother is a 34-year-old woman of Caucasian and Asian descent.  P1’s 

mother has a doctorate in behavioral medicine.  Participant 2 (P2) was a 22-month-old 

boy with a typical developmental history; his mother is a 30-year-old woman of 

Caucasian descent.  P2’s mother had a masters degree in special education.  Each 

parent read, signed and received a printed copy of the Institutional Review Board (IRB)-

approved consent form prior to participation in this study.  Appendix A contains a copy 

of the participants’ informed consent forms for participation in the present study.   

Setting and Equipment 

 All meetings and sessions were conducted in the participants’ homes.  The 

assessment session was held in each child’s play room (approximately 10ft by 10ft for 

P1 and 12ft by 15ft for P2), which contained toys and activities that the children 

normally played with at home.  Setting and arrangement of materials for the assessment 

session were discussed between parent(s) and the assessor upon agreement to 

participate in the study. 

 A video recorder (Flip™ video) was used to record administration of the Early 

Play Interests Assessment (EPIA) session for purposes of evaluating interobserver 

agreement.  A laptop computer (Dell XPS M140) was used to upload video clips for later 

data analysis. 
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Materials 

 Two types of developmentally appropriate play objects and activities were used 

in the study.  Following a natural ecology approach, the materials used were familiar 

objects and activities that the child plays with at home.  Similarly, in following an 

arranged ecology approach, the materials used were novel, unfamiliar objects and 

activities.  These materials  were chosen based on sample play activities listed in 

Inclusive Child Care or Infants and Toddlers (O’Brien, 1997), which provided examples 

of a variety of play materials that can be used for effective teaching of infants and 

toddlers.  Specific items were selected according to toy category (i.e., small motor 

manipulation, large motor manipulation, pretend play, social games and sensory 

manipulation) to both include and expand upon the child’s observed interests as well as 

to provide exposure to a range of levels of complexity.  The sets for each assessment 

condition are listed in Table 2 and corresponding images are displayed in Appendix B.   

Measures  

 Measures included in the EPIA were chosen based on a task analysis of play 

behaviors, recommendation of the previous studies (e.g., Ala’i-Rosales, Zeug, & 

Baynham, 2009) and developmental sequences and skills lists from various sources 

(Brazelton & Sparrow, 2006; Mundy et al., 2003; Sears, Sears & Sears, 2003; Leaf & 

McEachin, 1999).  There were a total of 6 clusters of measures examined during the 

EPIA sessions.  Measures used during free operant conditions, which consist of 10-min 

child-directed, unstructured play, included numbers of contacts with play materials, 

selection responses, types of play sampling and manipulation, types and diversity of 

play materials, levels of independent responses and the children’s affect. 
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EPIA assessed the number and duration of each contact, which is scored when 

the participants engaged with the materials.  Each contact begins with the child directing 

toward the materials and/or physically touching the materials with any parts of the body 

for 5 s or more and ends with the child directing or moving away from the materials for 5 

s or more.   

The selection responses within each contact were another measure examined 

during free operant conditions.  There were 6 target responses, including gaze, grab 

and reach, point, vocal access, vocal request, and vocal assistance.   

The types of play manipulation within each contact was also observed, and levels 

were classified as orient, simple manipulation, functional manipulation, pretend play 

(short/long sequences) and social engagement.  

The types of play material with which the child engaged was another measure 

recorded during free operant conditions.  The materials with which the participant 

engaged were labeled based on manufacturer-specified conventional use of the 

materials, regardless of how the child used the materials during the assessment 

session.  These objects and activities are classified as small motor objects, large motor 

objects, pretend play objects, social games and sensory stimulatory objects.  EPIA also 

recorded the diversity of play material by summing up the number of materials 

contacted according to each material type.   

 In addition to measures of the child’s engagement with materials, the EPIA also 

included the affect measures to evaluate the child’s general reaction to each material, 

which was indicated as happy, neutral or distressed.  Moreover, the levels of adult 
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assistance were measured in order to determine independent play engagement as 

opposed to prompted play engagement.   

With the exception of the contact and the selection response, all measures were 

continuously examined during the restricted operant conditions, which consisted of an 

assessor-directed, structured play.  For the complete observation code, see Appendix 

C.   

EPIA Procedures 

 Intake meeting and briefing session.  All participants were asked to complete the 

following course of participation in the present study.  Each participant attended an 

intake meeting and was asked to answer questions, which were aimed to gather 

general information about the children (e.g., age, likes and dislikes, toys and activities 

engaged at home, the parent’s perspective on the children’s play and interests).  

Following the intake meeting, a briefing session was conducted to allow the assessor to 

informally play with the participating child as a brief rapport-building exercise.  The 

duration of the briefing session ranged from 30 min (P2) to 45 min (P1), depending on 

how long it took the child to begin playing with the assessor in a comfortable, enjoyable 

manner.  It should be noted that this study did not use any formal criteria for rapport 

building.    

 EPIA procedures.  Early Play Interests Assessment (EPIA) was developed and 

tested under conditions that are meant to be representative of typical toddlers’ 

experiences, sometimes engaged in open-ended self-selected play (free operant) and 

sometimes directed in activities by caregivers (restricted operant).  Furthermore, 

aspects of toddlers’ play with familiar materials and novel materials as well as with 
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parents and other adults were examined.  For these reasons, EPIA consisted of four 

phases: a 10-min free operant condition with parent in natural ecology, a 10-min free 

operant condition with administrator in natural ecology, a 10-min free operant condition 

with administrator in arranged ecology, and a restricted operant condition with 

administrator in arranged ecology.  The entire process took approximately 1 hour to 1 

hour and a half, including setting up materials, a brief break between the 2nd and 3rd 

phase of the assessment session, and a debriefing session.  For more complete 

assessment administration protocol, see Appendix D.   

 Free operant condition.  The free operant condition consisted of 10 minutes of 

child-directed, unstructured play, which was to assess what the child does with 

materials.  The parent and assessor participating in free operant conditions were asked 

to play with the child in the child’s play area, to follow the child’s lead and play with the 

child as they normally would without specifically directing the child’s actions with objects 

and activities.  However, the adults were not prohibited from delivering social praise 

contingent upon the child’s appropriate actions (e.g., saying “Good job,” “That’s cool”) 

and assisting the child in play (e.g., giving verbal models or physical assistance), to 

allow for observation of typical performance of the child-parent dyad during play.  There 

were three free operant conditions in the EPIA.  The first free operant condition was 

conducted with child-parent dyads in the natural ecology, which was to facilitate the 

child’s comfort and engagement with familiar personnel and materials.  In order to 

facilitate rapport between the child and the assessor, the assessor was instructed to join 

the child-parent dyad and to play with them for an additional 5 minutes before moving 
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on to the next condition.  Then, the parent was asked to stay in the back of the room 

and to observe following conditions.   

The assessor administered the second free operant condition with the child in the 

natural ecology and followed the same structure as the parent had.  The third condition 

was conducted with the child-assessor dyad in the arranged ecology, in which novel 

materials were placed in an 18-gallon clear plastic container.  The child was free to 

explore and engage with any materials found in the box, and the assessor continuously 

played with the child in the same manner as in other free operant conditions.   

 Restricted operant condition.  The restricted operant condition consisted of 10-15 

min of structured, assessor-directed play activities, which was to provide controlled 

opportunities for direct testing of what the child does by him/herself and what the child 

does with assistance from the assessor.  The assessor was instructed to present 

materials in a predetermined order one at a time and to observe the child’s level of 

engagement with each material.  If the child did not engage at the desired level of 

engagement for a particular object and activity for more than 1 min (e.g., pretend 

actions would be the desired level of engagement for baby doll set), then the assessor 

provided least-to-most level of assistance (i.e., verbal – model – physical assistance).  

The child was allowed to play with each material for up to 3 min, and the same 

sequence was repeated until all of the materials had been presented.  The materials 

were placed in an 18-gallon, opaque plastic box in order to minimize the child’s 

distraction by the material presented.    

 Natural ecology.  Natural ecology refers to the environmental arrangement in the 

EPIA session.  This study utilized the child’s toys and activities that the child engages in 
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at home, which was to assess the child’s interaction in the natural, everyday 

environment and to facilitate the child’s comfort and engagement with familiar materials.  

Materials and their arrangement in the natural ecology varied for each participant.   

 Arranged ecology.  Arranged ecology also refers to the environmental 

arrangement in the EPIA session.  Materials were brought by the assessor to assess 

the child’s interactions with novel, unfamiliar objects and activities and to assess 

development of awareness and interests in new materials over time.  Materials used in 

an arranged ecology were novel, unfamiliar objects and activities, which were chosen 

based on sample play activities listed by O’Brien (1997) and according to toy category 

(i.e., small motor manipulation, large motor manipulation, pretend play, social games, 

and sensory manipulation) to both include and expand upon the child’s observed 

interests as well as provide exposure to range of levels of complexity.  Materials 

included toy phone, bubbles, bowling, doll sets, tickles, songs, slinky, etc.  The 

materials were presented in an 18-gallon box, one of which was clear, and the other of 

which was opaque.  The clear box was used for the free operant condition, and the 

opaque box was used for the restricted operant condition.  

Data Recording 

All data were collected by 2 graduate students and 1 undergraduate student 

enrolled at the University of North Texas in the Department of Behavior Analysis.  The 3 

data collectors were female between 23 and 28 years of age.  Training for data 

collectors took place prior to conducting the assessment session, which consisted of 

presentation and discussion of the purpose and procedures of EPIA, descriptions of 

each role (i.e., assessor, resource assistant) and their responsibilities in the assessment 



 

15 
 

session, review of a job aid for video recording and downloading video clips.  An EPIA 

manual was given to all administrating personnel and was explained by the senior 

researcher. 

Before data collection began, each data collector was given a copy of the 

observation code, which contained definitions, examples and non-examples for all 

behaviors that were to be recorded.  Training for the data collectors consisted of 

watching video clips of the assessment session, discussing examples and non-

examples of each behavior for both parent / administrator -child dyads and practicing 

recording behavior on the data sheet with the senior researcher.  Each data collector 

independently scored clips of two assessment sessions.  Sample data sheets are in 

Appendix E.    

Interobserver Agreement 

Interobserver agreement (IOA) was calculated for each measure by dividing the 

smaller number of occurrences of the behavior by the larger number of instances of the 

behavior and then multiplying by 100 (Cooper et al., 1987/2007; Alberto & Troutman, 

1990).  The formula was agreements divided by disagreements plus agreements 

multiplied by 100.  If both observers did not score interaction with the material other 

measures besides material were not compared.  Similarly, when occurrence of a 

contact was not agreed, measures beyond contacts were not scored.  For the duration 

measure, it was scored as an agreement if both durations fall within 10 s of each other.  
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RESULTS 

Interobserver Agreement  

 Interobserver agreement (IOA) for each parent-infant dyad is presented in 

Appendix F.  For all measures, the overall average IOA was 80.25% for free operant 

conditions and 83.49% for restricted operant conditions.  There were 8 categories of 

direct measures examined for IOA during free operant conditions (listed on the top 

page) and 5 categories of direct measure for restricted operant conditions.  All 

measures had a sufficient level of agreement (more than 80.00% agreement), except 

for the types (75.93%) and the independent and prompted responses (70.73 %) during 

free operant conditions.  Figures 1 through 8 display the results from Participant 1’s (P1) 

and Participant 2’s (P2) assessment sessions.  Raw data from both participants are 

displayed in Appendix E.   

Figure 1 

 Figure 1 represents P1’s data during 10-minute free operant conditions.  The 

graphs display the data from each free operant condition, in which the top bar 

represents the first condition with the parent in natural ecology, the middle bar 

represents the second condition with the administrator in natural ecology, and the 

bottom bar represents the third free operant condition with administrator in arranged 

ecology.   

The top panel on Figure 1 shows the percentage of selection responses 

observed.  P1 exhibited 4 different types of selection response in the first condition, 

including reach and touch (71%), vocal assistance (29%), and look and vocal request 

(each 14%).  In the second condition, P1 used 4 types of selection response, including 
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reach and touch (73%) and look, vocal request, and vocal assistance (each 9%).  

Lastly, P1 exhibited 3 types of response in the third condition, including reach and touch 

(83%), vocal access (17%), and vocal assistance (8%).  Throughout all conditions, 

reach and touch response was by far the highest selection response observed (70% of 

total selections), as opposed to the other types of response, which were not observed in 

a consistent pattern across all conditions. 

The bottom panel on Figure 1 displays the percentage of the types of sampling 

and manipulation observed.  Together they are labeled as “play engagement.”  P1 

engaged in 5 types of play in the first condition, consisting of orient (70%) and simple 

manipulation, functional manipulation, pretend play in short sequences, and social 

interactions (each 30%).  During the second condition, P1 engaged in 5 types of play, 

consisting of orient (71%), functional manipulation and social interaction (each 50%), 

simple manipulation and pretend play in short sequences (each 14%).  P1 engaged in 4 

types of play in the third condition, consisting of orient (100%), simple manipulation 

(70%), functional manipulation (50%), and social interaction (10%).  Across all 

conditions, orient response was observed as the highest response (39 % of total 

contact), followed by functional manipulation (21%) and simple manipulation (17%).  In 

addition, P1 did not engage in pretend play in long sequences (4 and more sequences) 

during all free operant conditions.  

Figure 2 

Figure 2 represents Participant 2’s data during 10-minute free operant conditions, 

and the data were displayed in the same manner as in Figure 1.  The top panel in 

Figure 2 shows the percentage of selection responses observed.  P2 exhibited 3 
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different types of selection response in the first condition, including reach and touch 

(100%), point (50%), and vocal assistance (50%).  In the second condition, P2 used 3 

types of selection response, including reach and touch (67%), vocal assistance (22%) 

,and vocal request(9%).  Lastly, P2 exhibited 2 types of response in the third condition, 

including reach and touch (100%) and vocal assistance (42%).  Similar to the data of 

P1, reach and touch response was by far the highest selection response observed (67% 

of total selections) across all conditions.  In addition, vocal assistance was observed 

consistently higher (27%) than other selection responses across the conditions.  P2 did 

not engage with either look or vocal access to select play materials in all conditions.   

The bottom panel on Figure 2 displays the percentage of the types of sampling 

and manipulation (play engagement) observed.  P2 engaged in 4 types of play in the 

first condition, consisting of orient and functional manipulation (100%) and simple 

manipulation and pretend play in short sequence (50%).  During the second condition, 

P2 engaged in 4 types of play, consisting of orient (89%), functional manipulation 

(44%), social interaction (33%), and simple manipulation (22%).  P2 engaged in 5 types 

of play in the third condition, consisting of orient (92%), simple manipulation (75%), 

functional manipulation (33%), and pretend play in short sequences and social 

interaction (17%).  Similar to the pattern observed in P1, orient response was observed 

as the highest response (41% of all responses), followed by simple manipulation (24%) 

and functional manipulation (19%).  In addition, P2 also did not engage in pretend play 

in long sequences (4 and more sequences) during all free operant conditions.  
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Figure 3 

Figure 3 represents P1’s data during each of the 10-minute free operant 

conditions with regard to the types and the diversity of play material engaged.  The 

graphs display the data from each free operant condition, in which the top bar 

represents the first condition with the parent in natural ecology, the middle bar 

represents the second condition with the administrator in natural ecology, and the 

bottom bar represents the third free operant condition with administrator in arranged 

ecology.   

The top panel of Figure 3 shows duration of types of play materials that P1 

engaged and the bottom panel of Figure 3 shows the number of types of play material 

engagement and the total number of play materials engaged.  The materials were 

categorized according to their manufacturer-specified uses, and multiple types could be 

applicable for some materials (e.g., bowling may be considered as a large motor object 

as well as a social game).   

P1 engaged with 9 materials across 3 types of play materials in the first condition 

and engaged for the longest duration with pretend play objects (9:17), followed by social 

games (0:43) and large motor objects (0:05).  Consequently, the number of contacts 

with the material types (4, 3, and 2, respectively) correlates with the durations of 

engagement. 

In the second condition, P1 engaged with 13 materials across 4 types of play 

materials and spent the majority of time with large motor objects (4:31) and pretend play 

objects (2:43).  Although P1 contacted with social games and large motor objects an 
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equal number of times (4 and 4, respectively), P1 only spent 41 seconds of the 10-

minute free play with social games.   

During the last free operant condition, P1 played with 10 materials across 4 

different types of play materials and engaged for the longest duration with small motor 

objects (7:22), followed by sensory stimulatory objects (1:21).  Again, the number of a 

contact with the material types (5 and 3, respectively) correlates with the durations of 

engagement.   

On average, P1 spent the longest duration with pretend play objects (4:11) and 

the least duration with sensory stimulatory objects (0:27).  Similarly, the most contacted 

materials observed were pretend play objects (8 contacts), and the least contacted 

materials observed were sensory stimulatory objects (3 contacts).  In sum, the materials 

with which P1 engaged during the free operant conditions were diverse in types and did 

not show any patterns of preference across the conditions.   

Figure 4 

The top panel of Figure 4 shows duration of types of play materials that P2 

engaged and the bottom panel of Figure 4 shows the number of types of play material 

engagement and the total number of play materials engaged.  P2 engaged with 2 

materials across 2 types of play materials in the first condition and spent the majority of 

the time with pretend play objects (9:01), followed by large motor objects (0:20).  

Although P1 contacted with pretend play objects and large motor objects an equal 

number of times (1 and 1, respectively), there was a significant difference in the length 

of time.   
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In the second condition, P2 engaged with 10 materials across 4 types of play 

materials, including large motor objects (5:22), social games (5:21), pretend play 

objects (3:52), and small motor objects (1:48).  Again, the length of time spent did not 

correlate to the number of contacts with these types of material (2, 3, 1 and 4, 

respectively).   

During the last free operant condition, P2 played with 6 materials across 3 

different types of play materials and engaged for the longest duration with small motor 

objects (8:21), followed by pretend play objects (4:39) and sensory stimulatory object 

(0:32).  In this condition, the length of time spent correlated to the number of contact 

with these types of material (4, 1 and 1, respectively).  On average, P2 spent the 

longest duration with pretend play objects (6:11) and the least duration with sensory 

stimulatory objects (0:10), whereas the most contacted materials observed were small 

motor objects (8 contacts), and the least contacted materials observed were sensory 

stimulatory objects (1 contacts).  In sum, P2 engaged with less play materials compared 

to P1, but also did not show any consistent pattern of preference in material types 

across the conditions.  Moreover, the duration was not consistent with the number of 

contact with play materials for 2 out of 3 free operant phases.   

Figure 5 

Figure 5 represents the data from Participant 1 during a restricted operant 

condition.  The graph shows independent and prompted responses observed in 3 

different types of manipulation.  Responses were determined as independent when the 

child engaged with materials at a desired level of manipulation without any adult’s 

assistance (e.g., the desired level of manipulation for a baby doll set would fall under 
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pretend play).  On the contrary, the prompted response was recorded when the child 

required adult assistance to perform at a desired level of response.  For all 

opportunities, P1 independently engaged in simple manipulation (100%), in functional 

manipulation (20%), but not in pretend play.  The graph may suggest that as the level of 

manipulation increases in complexity, P1 will require more adult assistance to meet the 

desired levels of play manipulation.   

Figure 6 

Figure 6 represents the data from Participant 2 during a restricted operant 

condition.  The graph shows independent and prompted responses observed in 3 

different types of manipulation.  P2 independently engaged in simple manipulation and 

pretend play for all opportunities (100%) and required some adult assistance (60%) in 

functional manipulation.  Contrary to P1, the complexity of manipulation was irrelevant 

to Participant 2.   

Figure 7 

Figure 7 represents Participant 1’s overall affect measures in both free and 

restricted operant conditions.  The graphs display the child’s overall reactions to each 

material contacted, and measures included happy, neutral, and distressed.  The two 

graphs on the top panel represent overall affect during all of the 10-minute free operant 

conditions.  The two graphs on the bottom panel represent overall affect during a 

restricted operant condition.  The graphs on the left show the child’s affect by types of 

play materials, and the graphs on the right show the child’s affect by types of play 

engagement. 
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For the free operant conditions, the data describes that P1 indicated neutral for 

the majority of material opportunities compared to happy across all conditions.  For 

instance, P1 equally showed signs of neutral to all types of materials (ranged from 50% 

to 100%), with sensory stimulatory object scored as neutral for all material opportunities.  

On the other hand, P1 indicated happy for 4 out of 5 material types, ranged from 0% to 

50%, and P1 did not show any sign of distress across all types of material.  Meantime, 

P1 indicated happy for all play engagement types, and P1 particularly seemed to enjoy 

functional and pretend play more than simple manipulative play (67%, 67%, and 38%, in 

respective order).  Otherwise, P1 indicated neutral and did not show any signs of 

distress for other play opportunities.   

Unlike results from free operant conditions, P1 indicated more distinctive 

differences in her affect among different types of play material during the restricted 

operant condition.  For instance, P1 indicated happy with both small motor objects and 

social games and showed neutral with large motor objects for all material opportunities.  

In addition, P1 showed signs of distress with sensory stimulatory objects for 67% of 

material opportunities.  Likewise, P1 indicated happy with functional play for all 

opportunities, neutral with simple play for 67% of opportunities, and distressed with 

simple play for 17% of opportunities.   

Figure 8 

Figure 6 represents Participant 2’s overall affect measures in both free and 

restricted operant conditions.  The display of the graphs and measures used are the 

same as described in Figure 5.   
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During free operant conditions, P2 indicated happy for 4 out of 5 material types 

with higher percentages than other measures (ranged from 60% to 100%) except for 

sensory stimulatory objects.  In the meantime, P2 showed neutral for 3 out of 5 material 

types (ranged from 33% to 40%) and did not show any sign of distress across all types 

of material.  Likewise, P2 indicated happy and neutral for all play engagement types, 

though it should be noted that P2 showed happy more frequently than neutral with 

simple manipulative play.  Similar to P1, P2 did not show any signs of distress during 

free operant conditions.   

Similar to P1, P2 indicated clear difference in his affect among different types of 

play material during the restricted operant condition as opposed to the result from free 

operant conditions.  For instance, P2 indicated happy with all types of play materials for 

all material opportunities, except for social games, which P1 indicated 33% happy and 

68% distressed.  In addition, P2 showed happy for all play manipulation types (simple, 

functional, and pretend play), and no signs of neutral or distress were observed.  

However, it should be noted that P2 did not engage in 2 out of 3 play opportunities for 

social games during the restricted operant condition, thus the graph did not reflect this 

result.     
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DISCUSSION 
 

 The Early Play Interests Assessment (EPIA) was developed to build on the 

previous research aimed at behaviorally capturing the interests of young children (Ala’i-

Rosales, Zeug, & Baynham, 2008).  The purpose of the current study was to develop an 

assessment tool that measures patterns of play interests, as operationally described 

within the categories of sampling, selection, manipulation and types and diversity of 

materials as well as toddlers’ affect.  The tool was tested with 2 typically developing 

toddlers under various conditions to examine the range of target behaviors exhibited 

within and across different play conditions.  The results showed that the assessment 

tool revealed patterns of each behavioral dimension as well as the interactions among 

these measures of play.   

 In the category of selection responses, which allowed indication of preferences 

for objects and activities, reach and touch was the highest selection response observed 

for both of the participants across all free operant conditions, while there were few and 

inconsistent vocal responses observed across conditions.  This suggests that, although 

both toddlers were “vocal,” that may not be the most common way to indicate interests 

among toddlers.  These data could help interventionists in choosing and shaping 

topographies of selection responses that may help toddlers contact new events in the 

environment (e.g., reaching and later vocalizing for a toy that is out of reach).   

Sampling and play manipulation (labeled as play engagement), which describes 

what toddlers do when exploring events in their environment and involve complex use of 

objects and activities, was another behavioral category of play examined by the EPIA.  

The results showed different patterns in the levels of play engagement observed for 
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each toddler.  For instance, P1 engaged in more complex use of materials, including 

functional and pretend play, as opposed to simple manipulation of objects.  P2, 

meanwhile, exhibited slightly more simple manipulation than functional and pretend 

play.  This suggests the assessment tool captures differences in play patterns, and 

these data could help determine appropriate target responses in teaching play 

engagement.   

 Another important feature of this study was to include measures to assess the 

types and diversity of play materials engaged with during the assessment.  The results 

showed that selected measures helped identify the types and number of materials with 

which toddlers engaged.  Both toddlers engaged with a wide variety of materials (e.g., 

P1 engaged with 32 materials total and P2 engaged with 18 materials in all of the free 

operant conditions).  This suggests that at a very early age typical toddlers are likely to 

spend some time engaging with many different types of materials (i.e., small motor, 

large motor, pretend play, social games, and sensory stimulatory materials) and with 

many different toys and activities within each type (e.g., piano, marker and paper, pop-

up toy, puzzle are different activities within the “small motor” type).  Inclusion of this 

measure was suggested by Ala’i-Rosales, Zeug and Baynham (2008), and this can help 

track changes in types and number of play interests.  This would be especially useful for 

children with autism.   

 Relationships between the children’s affect and types of play material and play 

engagement were observed.  For instance, the results showed that both participants 

displayed consistent patterns of affect across all types of materials during the free 

operant conditions.  In contrast, clear differences in affect were observed during the 
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restricted operant conditions.  Another interesting finding was that there were potential 

correspondences observed between the types of play engagement and child affect 

during free operant conditions.  For example, happier affect was observed during the 

complex use of materials (i.e., functional and pretend play) in P1, whereas a higher 

number of behaviors associated with happiness were observed during the simple 

manipulation behavior in P2.  Furthermore, the increased indicators of happiness 

generally corresponded with the amount of time spent with each engagement type.  

These data could help identify a toddler’s relative preferences (Green & Reid, 1996; 

Helm, 2000) and arrange reinforcers during instructional activities (Smith, Bihm, Tavkar, 

& Sturmey, 2005).    

 Lastly, toddlers’ play interests were observed in EPIA under various 

environmental conditions that are meant to be representative of typical toddlers’ 

experiences.  The results from free operant portions of the assessment revealed that 

there were no consistent patterns of behavior specific to the environmental free operant 

conditions (parent vs. administrator, natural ecology vs. arranged ecology) for selection 

responses or sampling and manipulation (play engagement) for either participant.  The 

results from restricted operant portions of the assessment, however, revealed that the 

degree of independent responses for each type of play manipulation (i.e., simple, 

functional and pretend play) were different between the free and restricted operant 

conditions.  P1 required more adult assistance as the manipulation became more 

complex, whereas P2 independently engaged with all types of play engagement and 

required little adult assistance with his functional play activities.  This information could 

be useful for determining teaching strategies and facilitating independent activities.   
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Several issues with implementation of EPIA warrant discussion.  First, the utility 

of this data is limited.  This study implemented the assessment tool only once with 1 

administrator across 2 toddlers.  This may be problematic if, for instance, there were a 

different outcome yield from two administrators with various levels of experience for 

working toddlers.  Future studies should include a larger number of toddlers with a 

variety of behavioral repertoires, include a variety of administrators, and involve 

repeated measures.  In this way, the generality, reliability, and fidelity of EPIA will be 

better assessed.   

 Second, a number of factors could have limited the range of responding 

observed, particularly the types of materials provided and the types of play engagement 

observed in the arranged ecologies.  Although those materials were chosen to both 

include and expand upon the children’s observed interests, as well as to provide 

exposure to a range of novelty and complexity, they may not have been sufficient to 

examine changes in preferences.  For example, it is possible that the novel items were 

not novel; the child may have used these items at day care or in other environment.  

The materials were chosen based on sample play activities suggested in the early 

childhood literature (O’Brien, 1997).  Future studies might explore other methods for 

selecting materials.  In particular, it is not entirely clear whether changes in affect were a 

result of the restricted operant conditions or a result of the materials in that condition.   

Moreover, it is worthwhile to further investigate the relationship between 

children’s affect and play interests in future studies.  Although Wolfberg (1999) and 

others describe play as pleasurable and commonly accompanied by signs of happiness, 

the results from this study may indicate that signs of happiness may not be the only 



 

29 
 

indicators of enjoyment in children’s play.  For instance, P1 displayed neutral affect and 

very few signs of happiness in contrast to a relatively long duration and high number of 

contacts observed with a particular pretend play activity during the first free operant 

condition.  Thus, the duration and number of contacts with materials could also indicate 

the degree of enjoyment in children’s play.   

 The purpose of this paper was to present an observational assessment system 

(EPIA) designed to capture toddlers’ play interests.  The end goal of the project is to be 

able to assess the play interests of toddlers with autism and understand how their play 

interests are the same or different from typically developing children.  And most 

importantly, the EPIA is being designed to aid interventionists in quantifying changes in 

order to evaluate procedures to expand interests.   

 Toddlers learn how to effectively interact with the world through exploring and 

expanding their play interests.  In fact, Skinner (1987) pointed out that “play is a kind of 

education for life.”  Increased effort toward understanding the behavioral dimensions of 

play interests is essential.  As our understanding of toddlers’ play interests increases, 

such information might contribute to our ability to design effective interventions for 

young children with autism.  For example, collecting repeated measures through the 

EPIA may help interventionists evaluate the effects of teaching programs aimed at 

increasing and diversifying interests (Ala’i-Rosales, Zeug, & Baynham, 2009; Coyne, 

Nyberg & Vandenburg, 1999; Guðmundsdóttir, 2001) and may provide important 

feedback concerning children’s reinforcers, environmental arrangements, and learning 

opportunities (Smith, Bihm, Tavkar, & Sturmey, 2005).  The EPIA is another step toward 

evidence-based interventions for expanding interests in young children with autism.   
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FREE OPERANT PLAY 
 

 
 

   
 
 
Figure 1.  Participant 1: Play duing each 10-minute free operant condition.  The top 
panel shows exhibited selection responses.  The bottom panel shows types of play 
engagement.  
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FREE OPERANT PLAY 
 

 
 

   
 
 
 
 
Figure 2.  Participant 2: Play duing each 10-minute free operant condition.  The top 
panel shows exhibited selection responses.  The bottom panel shows types of play 
engagement.   
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FREE OPERANT PLAY 
 

 
 
 
Figure 3.  Participant 1: Type and diversity of activities during each 10-minute free 
operant condition.  The top panel shows the duration of different types of play material 
engagement.  The bottom panel shows the number of different types of play material 
engagement and the total number of play material engagement.   
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FREE OPERANT PLAY 
 

 
 
 
Figure 4.  Participant 2: Type and diversity of activities during each 10-minute free 
operant condition.  The top panel shows the duration of different types of play material 
engagement.  The bottom panel shows the number of different types of play material 
engagement and the total number of play material engagement.   
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RESTRICTED OPERANT PLAY 
 

 
 
 
Figure 5.  Participant 1: Play during a restricted operant condition.  The graph 
represents independent and prompted responses. 
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RESTRICTED OPERANT PLAY 
 

 
 
 
Figure 6.  Participant 2: Play during a restricted operant condition.  The graph 
represents independent and promoted responses. 
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AFFECT 
 

 

 
 
 
 
Figure 7.  Participant 1: Play affect during free operant conditions and restricted operant conditions. The two graphs on 
the top panel represent overall affect during 10-minute free operant conditions.  The two graphs on the bottom panel 
represent overall affect during a restricted operant condition.  The graphs on the left show the child’s affect by types of 
play manipulation, and the graphs on the right show the child’s affect by types of play materials. 
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AFFECT 
 

 

 
 
 
Figure 8.  Participant 2: Play affect during free operant conditions and restricted operant conditions. The two graphs on 
the top panel represent overall affect during 10-minute free operant conditions.  The two graphs on the bottom panel 
represent overall affect during a restricted operant condition.  The graphs on the left show the child’s affect by types of 
play manipulation, and the graphs on the right show the child’s affect by types of play material.  
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Table 1 
 
Behavioral Categories and Components of Toddlers’ Play Interests 

 
 

 

Categories Components

orient examine manipulate

gaze grab, touch point vocal access vocal request vocal assistance

simple functional pretend with play objects
short chains long chains

small motor large motor pretend social sensory stimulatory

within type of interest within similar types within types of new interests

Activity Type                                      
different activities 

Activity Diversity                                   
interest in a varied 

number of activity types 

Early Play Interests

Sample                                                             
exploring                     

activities and materials

Selection                    
indicating preferences

Activity Manipulation               
use of                               

activities and materials
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Table 2 
 
Examples List of Material within All 2 Sets, Separated by Types 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Social

Sensory Stimulatory

Bubble

Bowling

Play Category

Small Motor

Large Motor

Pretend Play

Slinky
Light fan

Phone
Baby doll set

Tickle
Sing a song

Streachable octopus
Light wand

MagneDoodle
See n' say farmer says

4-piece puzzles

Form ball
Toddler ride on

Doctor's kits
Food baskets

Toy Set 1 Toy Set 2

Air plane
Peek-a-boo
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PARTICIPANT INFORMED CONSENT FORM 
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University of North Texas Institutional Review Board 
 

CONSENT TO PARTICIPATE IN RESEARCH 

Before agreeing to you and your child’s participation in this research study, it is important that 
you read and understand the following explanation of the purpose and benefits of the study and 
how it will be conducted.   

Title of Study:  

Developing a behavioral assessment tool to measure early interests and activities in infants and 
toddlers with autism 

Principal Investigator:  

Mitsuru Kodaka, a graduate student in the University of North Texas (UNT) Department of 
Behavior Analysis  

Purpose of the Study: 

I am asking you and your child to participate in a research study about children’s play and social 
interests.  The development of interests in activities is an important part of childhood: through 
exploring and expanding interests, children learn about the world.  Toddlers with autism, 
however have difficulties exploring the physical and social environment.  These difficulties are 
part of the reason children are diagnosed with autism.  For example, diagnostic markers related 
to restricted interests include resistance to changes in routine, sustained odd play, lack of pretend 
play appropriate to development level, and lack of active participation in simple social play or 
games (American Psychiatric Association, 1994)  
 
The purpose of the study is to test an assessment that will help identify the specific areas of 
strength and difficulty related to children’s activity interests.  In order to fully examine 
components of play activities and interests and make valid comparisons between groups, it is 
necessary to observe children who are typically developing and children who are experiencing 
difficulties.  The information from this study will be used to make the assessment tool more 
useful to teachers and interventionists who are working with toddlers with autism.   

Study Procedures: 

In this study, we would like to assess how your child engages in play with toys and social 
activities.  Specifically, we would like to see what your child does when presented with a variety 
of play opportunities.  For example, we will have items like blocks, dolls, See n’ say ™, Barnyard 
bowling ™, etc. available to you and your child and we will then watch to see what they play 
with, how they play with those items and how the two of you play together.  Additional 
examples would include social activities like peek-a-boo, singing and dress up.  Again, we would 
like to observe the child’s response to such activities.   
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If you consent to you and your child participating in this study, we would ask you to do the 
following things:  
 
1) An initial meeting will be conducted prior to the assessment, to present and explain the 

informed consent form and parent(s) questionnaires.   
2) Following the initial meeting, the second meeting will be held to conduct a toy inventory that 

allows us to gather information about toys and activities that your child owns and how they 
are arranged at your home.  Meantime, we will informally play with your child in order to 
increase the child’s comfort level with an unfamiliar person.   

3) On the date of assessment, five to ten minutes will initially be dedicated to setting up play 
materials and activities in an available room in your home.  Once this is arranged, we will 
spend 20 minutes engaged in play activities led by your child with the parent(s) and 
administrator.  The administrator will then lead play activities for the next 20 minutes.  

4) Finally, a post-assessment session will be held with the child’s parent(s) to discuss the 
assessment report. 

 
The entire assessment session should last approximately one hour, and will be conducted in a 
room available at your home.  We would like to use your child’s play room or another room that 
contains the child’s toy that he/she normally plays with.  Also, we would prefer rooms that allow 
us to clear out your child’s toys and to arrange our toys and activities during some potions of 
assessment.  Your assessment session will be videotaped by the second administrator, and the 
footage will be kept confidential and the only duplicate will be given to you with the final report.  
The report of your child’s performance will be discussed in a final meeting or will be sent to you 
in the form of a written document upon your request.    

Voluntary Participation: 

Participation in this research study is voluntary.  Refusal to participate or a decision to 
discontinue participation at any time will not involve a penalty or loss of benefits to which you 
are otherwise entitled. 

Foreseeable Risks:  
 
The study does involve limited access to particular toys and activities during teacher-led potions 
of the assessment process.  Toys are still available but different toys are presented to determine 
children’s interests.  Under those conditions, your child will be asked to play with novel, 
unfamiliar toys and activities.  This fits with the purpose of the study in that the assessment tool 
allows evaluation of approach and engagement in relation to various types of toys.   
 
Although we do not anticipate discomfort, we will take precautions to be sure that any 
discomfort will be kept to a minimum.  We will monitor the child’s state of affect throughout the 
session, and in the event that your child feels uncomfortable and shows signs of distress (e.g., 
crying, covering their eyes, or repeatedly turning away from the experimenter), we will stop the 
assessment session at that time and make modification (have parent change diapers, offer 
different toys, etc.) to the procedures to regain the child’s participation.  If distress continues, 
your child’s participation in study will be terminated.  All information will be coded and remain 



 

43 
 

confidential.  There will be no breach of confidentiality that could result in a violation of privacy 
for you and your child.   
 
Benefits to the Subjects or Others:  
 
This study is not expected to be of any direct benefit to your child.  However, parents may gain 
knowledge regarding to the developmental milestones identified as essential to the development 
of early interests and activities for infants and toddlers.  For parents whose child is diagnosed 
with autism, this knowledge may benefit during the process of planning and carrying out a 
treatment program.  In addition, parents or the intervention team may periodically use the 
assessment tool and a progress tracker sheet to continuously monitor the child’s development 
and to incorporate such information, as they deem appropriate.   
   
Procedures for Maintaining Confidentiality of Research Records:  
 
All records including signed consent forms and video tapes will be kept in a locked filing cabinet 
in the Family Connections Project Lab in Chilton Hall Rm. 361E.  Any electronic copies 
(videotapes and QuickTime files) will be given to the family upon completion of the study.  All 
research participants will be given an arbitrary pseudonym that will be used when referring to 
that participant’s data and will be maintained throughout the course of research.  Following the 
research study, all personally-identifiable data will be marked with the participant’s pseudonym 
and will remain in The Family Connections Project records until the end of the study and for an 
additional 3 calendar years.  In addition to the principal investigator, additional graduate students 
may assist with data analysis.  All of these graduate students are staff of The Family Connections 
Project and have completed the NIH clinical research training.  Personally-identifiable data will 
not be disclosed to anyone outside of The Family Connections Project Research Team.  The 
confidentially of the participants’ personal information will be maintained in the master’s thesis 
defense and in any public dissemination, such as appearance in academic journals and/or 
academic conferences. 

Questions about the Study: 

If you have any questions about the study, you may contact Mitsuru Kodaka at 
MitsuruKodaka@my.unt.edu or (940) 565-2561 or the faculty advisor, Dr. Shahla Ala’i Rosales 
at srosales@unt.edu or (940) 369-7454.  

Review for the Protection of Participants:  

This research study has been reviewed and approved by the UNT Institutional Review Board 
(IRB).  The UNT IRB can be contacted at (940) 565-3940 with any questions regarding the 
rights of research subjects.  

Research Participants’ Rights:  

Your signature below indicates that you have read or have had read to you all of 
the above and that you confirm all of the following:  

mailto:MitsuruKodaka@my.unt.edu�
mailto:srosales@unt.edu�
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• Mitsuru Kodaka has explained the study to you and answered all of your 
questions.  You have been told the possible benefits and the potential risks 
and/or discomforts of the study. 

• You understand that you and your child do not have to take part in this study, 
and your refusal to participate or your decision to withdraw you and your child 
from the study will involve no penalty of loss of rights or benefits.  The study 
personnel may choose to stop you and your child’s participation at any time. 

• You understand why the study is being conducted and how it will be performed. 
• You understand you and your child’s rights as a research participant and you 

voluntarily consent to you and your child’s participation in this study. 
• You have been told you will receive a copy of this form and that at the 

conclusion of the study Mitsuru will meet with you to describe the findings and 
the outcomes. 

________________________________________                                                                   
Printed Name of Child                                   

________________________________________                                                                   
Printed Name of Participant                                      

________________________________________                 _________________                                          
Signature of Participant                                     Date 

 

 

For the Principal Investigator or Designee: I certify that I have reviewed the 
contents of this form with the participant signing above.  I have explained the 
possible benefits and the potential risks and/or discomforts of the study.  It is my 
opinion that the participant understood the explanation.   

________________________________________                                             
Printed Name of Principal Investigator   

________________________________________      _________________                                         
Signature of Principal Investigator    Date 
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APPENDIX B 
 

PHOTOGRAPHS OF MATERIAL SETS 
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Toy Set 1 
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Toy Set 2 
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APPENDIX C 
 

EPIA OBSERVATION CODES 
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Materials  
 

Definitions  
• Materials refer to objects and activities that are presented in the assessment 

session. 
• Each material can be a single object / activity OR a set of multiple objects / 

activities that are related to a single play activity (e.g., a doll house and its 
accessories, tickling and singing, etc).   

• Person without objects or activities can be included as the material (e.g., child 
sits on mother’s lap).   

• The materials are divided into two groups 1) single group and 2) mixed group.   
• Total duration refers to the length of time that the child engages with each 

material.  The length of time would be estimated by adding duration of each 
contact that the child makes with the materials.   
 

 SG = Single Group 
 MG = Mixed Group 
 
 
 
 
Single Group 

• Single group refers to objects and activities that are part of the same set. 
• A group can be consisting of one or more objects and activities. 

 
Example 

o Little people house figures and accessories 
o Little people jungle animals 
o A ball 

Non-Example 
o Little people house figures mixed with jungle animals 

 
Mixed Group 

• Mixed group refers to objects and activities that are part of different sets. 
 
Example 

o A basket full of little figuring 
o Cars from little people and cars from little tikes 
o Different types of ball (e.g., basket ball, beach ball, bouncy ball).   

Non-Example 
o Cars only from little people city 
o Jumping 

 
 

 

Name 

SG  MG 
Total duration: 
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Types of Play Materials 
 

Definitions  
• Types refer to distinctive features or functions of materials.  Five types of material 

defined here are small motor object, large motor object, pretend play object, 
social games, and sensory stimulatory object.   

• The type of material are categorized based on manufacture specified, 
conventional use of the material, regardless of how the child uses the material 
during the assessment.   

• Multiple types can be applied to the materials according to its manufacture 
specified, conventional use of the material (e.g., bowling can be considered as a 
large motor object as well as social game).   

 
SM = Small motor objects 
LM = Large motor objects 
PP = Pretend play objects 
SG = Social games 
SS = Sensory stimulatory objects 
 

 
Small Motor Materials 

• Materials that conventionally require coordination of small muscle movement of 
the hands and fingers. 

• Usually accompanies coordination with eyes.   
• Movements involving small motor materials include picking up, moving, pushing 

buttons, pulling a string, putting two objects together, pulling tow objects apart, 
writing, cutting, and so on.   

 
Examples 

o Puzzles 
o Pop up toy 
o Pull toy 
o Bubbles 

Non-Examples 
o Tickles 
o Large balls 
o Little people figures 

 
Large Motor Materials 

• Materials which conventionally require large muscle groups and whole body 
movement. 

• Movements involving large motor materials include standing up, walking and 
running, walking up stairs, kicking, jumping, throwing, pedaling, and so on.   
 
 

Types 

SM               LM               
PP                   

SG               SS 
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•             
• Types of Play Materials 

 
Examples 

o Ride-on toy 
o Large ball 
o Bowling 

Non-Examples 
o Books 
o Playdoh 

 
Pretend Play Materials 

• Materials or activities that conventionally require symbolic use of materials in 
play. 

• Actions involving pretend play include substitution of objects, imagination of 
objects, or acting out a social interaction in sequences.   
 

Examples 
o Play a house with little people figuring 
o Dr. Kits 
o Toy foods and plates 

Non-Examples 
o Scribbles 
o Slink 
o Peek-a-boo 

 
Social Games 

• Objects or activities that are conventionally require a mediation by social 
interactions with others 

• Activities may or may not involve use of the materials.   
 

Examples 
o Tickles 
o Air plane 
o Singing song with hand motions 

Non-Examples 
o Reading a book 
o Playing a piano 
o Playing toy cars 
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•             
• Types of Play Materials 

 
Sensory Stimulatory Materials 

• Materials that are conventionally used to stimulate sensory organs. 
• Materials can be characterized to possess excessive stimulation, and the types 

of such stimulation include visual, tactile, auditory, olfactory, vestibular, etc.   
 

Examples 
o Light wand 
o Slinky 
o Cushy ball 

Non-Examples 
o book 
o tickles 
o jumping 
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•             
 Contacts 
 
Definitions 

• Contacts refer to the number of engagement with each material. 
• Each contact begins with the child directing toward the materials and/or touching 

the materials with any parts of the body and ends with the child moving away 
from the materials or stopping the activities for 5 sec. or more. 

• Record start time and end time for each contact.   
• Each instance of contacts is recorded if the child engages with the materials for 5 

sec. or more.   
• Exclude any contact of less than 5 sec.   

 
Contacts 
1start:______;end______ 
2start:______;end______ 
3start:______;end______ 
4start:______;end______ 
5start:______;end______ 
 

Examples 
o Picking up a toy food and repeatedly dropping on the floor for 5 sec. or 

more (1st contact) 
o Scrolling through multiple food items for 5 sec. or more (1st contact).  

Leaving the food items for more than 5 sec., but coming back to play with 
them again (2nd contact) 

o Repeatedly jumping for 5 sec. or more (1st contact) 
Non-Examples 

o Feet touching random materials on the floor while crawling through the 
room (0 contact) 

o Picking up and dropping the slinky less than 5 sec. (0 contact) 
o Tickling for less than 5 sec. (0 contact) 
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•             
 Selection Responses 
 
Definitions 

• Selection refers to a class of responses that allow the child to indicate choices of 
the materials. 

• The child may actively select the materials by looking, reaching and touching, 
pointing, verbally requesting the materials either the materials are in present of or 
absent from the child’s ongoing environment, and verbally requesting for 
assistance.   

• Selection may or may not occur for each contact (e.g., the child contacts with the 
materials by orienting for 5 sec. or more). 

• If the child is requesting for help, record as a Vocal Assistance – See definition 
below 
 
L = Look 
RT = Reach & Touch 
PO = Point 
VA = Vocal Access 
VR = Vocal Request 
VAS = Vocal Assistance 
 

Look 
• A look response begins with the child’s eyes or head shifting toward the 

materials, then shift eyes or head toward someone in the environment to obtain 
the materials.   

• Each look response is recorded regardless of the consequence delivered.   
• The person in the environment has to be orienting toward the child while this 

behavior occurs. 
• Topographies of the look response vary from a short period of eye glance/head 

shifting or longer observation between the objects and someone in the 
environment.   
 

Examples 
o Looking at a bubble and then mother - obtaining the bubble as the result 
o Trying to grab a ball that is too big to hold, then looks at the mother - not 

obtaining the ball as the result 
Non-Examples 

o Looking at a bubble out of reach and then mother - the mother was facing 
back to the child 

o A mother is holding a bubble - a child looking at the bubble but not the 
mother 

 
 
 
 

Selection 
L RT PO VA VR  VAS 
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•             
 Selection Responses  
 
Reach and Touch  

• A reach and touch response begins with the child extending arms and hands 
toward the materials and contacting objects or activities with arms or hands.   

• Reach and touch response ends with the child removing the materials selected 
from the arms and hands for more than 5 sec.   

• Topographies of touching includes grabbing, holding, stroking, patting, rubbing, 
and so on.   

 
Examples 

o Reaching to a ball and patting the ball to bounce 
o Reaching a doll and holding it (1st reach and touch).  Removing the doll 

for more than 5 sec., but reaching and grabbing it again (2nd reach and 
touch).   

Non-Examples 
o Pointing to a doll (a finger touching the object) 
o Reaching to a see-say but grabbing something else 

 
Point 

• A point response begins with the child touching the materials with extended index 
finger or extending the arms and/or a finger in the direction of the materials.  
  

Examples 
o Extending a finger and pointing to a box from distance 
o Pointing to a puzzle piece (the finger touching the puzzle) 

Non-Examples 
o Shifting head toward book shelf but no arms/fingers extending 
o Reaching and touching a bubble with hands 

 
Vocal Access 

• A vocal access constitutes the child producing vocal utterances to select the 
materials in the child’s ongoing environment.   

• Topographies of vocal access vary depending on the child’s development.  
Examples include letter sounds, babbling, jargon, single to multiple words, and 
phrases.   

• Excludes non transcribable sounds, including clicks, raspberries, squeals, 
laughing, whining, crying, growls, yells, and trills that are considered as non 
functional and sometimes inappropriate vocal responses.   

 
Examples 

o Saying “ba, ba” when mother is holding a bubble 
o Saying “cars” while facing to the toys self 
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•             
 Selection Responses 
 
Non-Examples 

o Laughing while mother is holding a bubble 
o Whining when mother asks if he wants cars to play with 
o Saying “ba,ba” in the presence of bubble and couldn’t blow bubble by 

himself ( request for assistance) 
 

Vocal Request 
• A vocal request constitute the child producing vocal utterances to select the 

materials that are absent from the child’s ongoing environment or are not within the 
child’s view.   

• Topographies of vocal request vary depending on the child’s development.  
Examples include letter sounds, babbling, jargon, single to multiple words, and 
phrases.   

• Excludes non transcribable sounds, including clicks, raspberries, squeals, laughing, 
whining, crying, growls, yells, and trills that are considered as non functional and 
sometimes inappropriate vocal responses.   

 
Examples 

o Saying “milk” at the play room - milk is in a kitchen 
o Requesting “dada (dad)” when he is not around 

Non-Examples 
o Saying “milk” in a kitchen 
o Requesting “e-mo (Elmo)” that is out of reach but present in the environment 

 
Vocal Assistance 

• Vocal assistance is recorded when the child commands someone in the 
environment to carry out an action to further sample materials and the person 
carries out the action requested as the result.   

• Vocal assistance can be made under various circumstances including when a 
material require advanced motor skills to manipulate, or a material is novel and 
unfamiliar to the child.   

• If the child requesting to obtain objects or activities, record either vocal access or 
vocal request. 

• Topographies of vocal assistance vary including eye gaze, gestures, and 
vocalizations.   

 
Examples 

o Looking at a locked box and saying “o-pa (open)”.  Then mother opens the 
box for him 

o Bringing a bag of chips to mother, and mother unseals the bag for the 
child 

o Trying to make bubbles but cannot blow.  Then, saying, “ba-ba” to get help 
from mother.   
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Non-Examples 
o Gazing at a bubble on the high self and looking at mom to obtain the 

bubble (selection response) 
o Looking at milk on the table and then looking at mother.   
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•             
 Play Engagement (Sampling and Manipulation) 
 
Definitions 

• Level refers to the degree of engagement that the child makes with materials.   
• Types of level defined are orient, simple manipulation, functional manipulation, 

pretend actions, and social actions.   
• Each contact has to be 5 sec. or more. 

 
O = Orient 
S = Simple manipulation 
F = Functional manipulation 
PS = Pretend play in short sequences 
PL = Pretend play in long sequences 
SO = Social Interactions 
 

Orient 
• An orient response begins with the child’s eyes or head shifting toward the 

materials and ends with the child’s eyes or body shifting away from the materials.   
• Topography of the orienting response varies from a short period of eye 

glance/head shifting toward materials to a longer observation of the materials.   
• Orient response may or may not accompany selection responses.   

 
Examples 

o Gazing at a ball upon entering the room 
o Gazing at bubble in the air 

Non-Examples 
o Looking at a ball, then looking at mother to select the ball 
o Shifting head toward music and then looking at mother  

 
Simple Manipulation / Movement 

• Simple manipulation/movement begins with the child making physical contact 
with the materials and physically manipulating the materials in non conventional 
manner. 

• Simple manipulation/movement ends with no interaction with the materials for 
more than 5 sec.   

• Topography of simple manipulation includes touching, mouthing, biting, smelling, 
hitting, and kicking. 

• Simple manipulation/movement often involves repeated movements with the 
same materials.   

 
 
 
 
 
 

Levels 
O S F PS PL SO   
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•             
 Play Engagement (Sampling and Manipulation) 
 
Examples 

o Touching a beads and shaking it 
o Mouthing a koosh ball 
o Repeatedly hitting a baby mobile while lying down on the bed 

Non-Examples 
o Touching blocks and building tower with them 
o Touching a doll and moving the doll’s limbs 

 
Functional Manipulation / Movement 

• Functional manipulation/movement begins with the child making physical contact 
with the materials and interacting in ways that are consistent with their 
conventional manner or their specific features and functions of the objects or 
activities.   

• Functional manipulation/movement ends with no interaction with the materials for 
more than 5 sec.   

• Topographies of functional manipulation vary from manipulation of movable parts 
of material, separation of parts of materials, combinational use of materials.   

 
Examples 

o Opening a lid of a container 
o Taking puzzles out of a puzzle board 
o Driving a toy car on the race track 

Non-Examples 
o Looking at a puzzle piece and putting it in the mouth 
o Looking at a doll and shaking the limbs of the doll 

 
Pretend Play 

• Pretend action begins with the child making a physical contact with the materials 
and engaging with symbolic use of the materials for 1 pretend action in the 
sequence or more.   

• Topographies of pretend action vary from substitution of materials, imaginary use 
of the materials, and acting out a social interaction in sequences with the 
materials.   

• Short sequence - 3 or less sequence. 
• Long sequences - 4 and more sequences. 

 
Examples 

o Giving a baby doll milk 
o Pretending to eat toy food (1st sequence) and offer it to others (2nd 

sequence) 
o Acting out “doctor”, using doctor kits and a baby doll 
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•             
 Play Engagement (Sampling and Manipulation) 
 
Non- Examples 

o Mouthing a toy baby bottles and chewing it 
o Opening up a little people house and repeatedly pushing musical device 

 
Social Interactions 

• A social interaction begins with the child engaging with objects or activities that 
are conventionally mediated with others.   

• A social interaction ends with no interactions for more than 5 sec.   
• Activities may or may not involve use of materials.   

 
Examples 

o Tickles 
o Air plane 
o Jumping together 
o Sing a song together with hand motions 

Non-Examples 
o Bowling by himself 
o Playing a house by herself 
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•             
 Assistance 
 

• Assistance refers to varied levels of help provided by the adults.   
• Assistance is provided to encourage the child to engage with materials.   
• Types of assistance include verbal - gesture, model, and physical assistance.   

 
V-G = Verbal – Gestural assistance 
MO = Model 
PH = Physical Assistance 
 

 
Verbal – Gestural Assistance 

• A verbal - gesture assistance refers to the adult talking and/or 
gesturing to the child before and/or while the child engages with materials that 
encourage the child to further explore the materials.   

 
Examples 

o Saying “push this button” and pointing to the button 
o Saying “try bouncing the ball” 

Non-Examples 
o Showing how to bounce a ball 
o Taking the child’s hand to draw 

 
Model 
• A model refers to the adult taking the material and performing an action within 

the child’s line of vision. 
 

Examples 
o Showing how to play with slinky 
o Showing what you can do with a baby doll 

Non-Examples 
o Pointing a baby doll and a milk and saying “give the baby milk” 
o Giving hands to assist pushing a button on a pop-up toy 

 
Physical Assistance 

• A physical assistance refers to the adult taking hand-over-hand manipulation of 
the child and the materials.   

 
Examples 

o Holding the child’s hands to teach hand motion to a song 
o Giving hands to teach how to use a rolling pin on Playdoh 

Non-Examples 
o Showing how to play a puppet 
o Saying “push this button” 

 

Assist. 
V-G  

        
MO    

              
PH 
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•             
 Overall Affect 
 
Definitions 

• Affect measures refer to the child’s overall, general reaction to each materials 
that the child engages with.   

Affect 

happy 
neutral 

distressed 
off camera 

Happy 
• The child displays a facial expression indicating pleasure, favor, or amusement, 

characterized by an upturning of the corner to the mouth.   
• The child emits a vocalization such as a laugh or giggle, indicating pleasure.   

 
Examples 

o Seeing the child’s eyes being raised and the turning of his lips 
o Laughing while being tickled 

Non-Examples 
o Grunting while being tickled 
o Corners of the mouth turning up and eyes squinting as the child starts to 

cry 
 
Neutral 

• The child displays a facial expression indicating indifference 
 
Examples 

o Indifference seen in facial or vocal expression while listening to a song 
Non-Examples 

o Starts smiling as an Elmo song plays 
 
Distressed 

• The child engages in vocalizations such as yelling, whining with pain or fear, or 
screaming which may or may not be accompanied by physically retreating or 
protesting.   

 
Examples 

o Starts crying while being lifted up & down 
o Moving away when a light wand is turned on 

Non-Examples 
o Coming close when a light wand is turned on 
o Indifference in facial expression when mother sings a song to him 
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•             
 Datasheet Instructions 
 
Prior to 

1. Have datasheets and video clips ready. 
2. Indicate participant, conditions, date of data recording, and observer’s name on 

the top of each datasheet.    
3. Begin watching video clips. 

 
Materials 
Free operant conditions: 

• Write down the material name. 
• Indicate either single group or mixed group for the material. 
• Total the duration of contacts that the child makes for the material.   

 
Restricted operant condition: 

• Write down the material name. 
 
Types 
Free operant & restricted operant condition: 

• Circle a corresponding letter that indicates the type of material that the child 
engages with (multiple types may apply to one material). 

 
Contact 
Free operant conditions: 

• Circle the number on the left column as the child makes contact with the material.   
• Indicate the start time and the end time of each contact.   

 
Restricted operant conditions: 

• N/A 
 
Selection 
Free operant conditions: 

• Circle corresponding letter that indicates the selection response that the child 
makes (multiple selection responses may apply to one contact).   

• You may not observe a selection response for each contact.   
 

Restricted operant condition: 
• N/A 
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•             
 Datasheet Instructions 
 
Play Engagement 
Free operant conditions: 

• Circle corresponding letter that indicates the level of engagement that the 
child makes for each contact with each material (multiple levels may apply to 
one contact).   

 
Restricted operant conditions: 

• Circle the desired levels of engagement with each material according to the 
conventional use of the materials. 

• Then, observe and record the child’s level of engagement without any 
assistance provided with each material 

 
Assistance 
Free operant conditions: 

• Circle corresponding letter that indicates the type of assistance given to 
the child (multiple assistances may be recorded for one material).   

 
Restricted operant condition: 

• Circle corresponding letter that indicates the type of assistance give in 
order for the child to perform in the desired level of engagement for each 
material.  If the child performs tin he desired level of engagement without 
assistance, you may cross out or leave the column unmarked.   

 
Overall Affect 
Free operant & restricted operant conditions:  

• Circle corresponding measure that indicates the child’s overall reaction to 
the material.   

 
After Scoring 
When you finish recording data for each condition, stop the video tape and move on to 

data analysis - See data analysis section for more information.   
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APPENDIX D 

EPIA ADMINISTRATION PROTOCOL 
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           Assessment I 
Free operant with parent in natural ecology 

 
Purpose 

• Observe child directed unstructured play with parents. 
• Assess what the child does without specific toy instruction. 
• Assess child’s interaction with natural ecology (i.e., toys, parents). 
• Provide immediate, meaningful access to facilitate child’s comfort and 

engagement. 
• The administrator pairs with the parent as establishes rapport with child for the 

later testing. 
 

Materials 
• Toys and activities that the child plays with at home. 
• Variety and number of toys and activities will vary for each household. 

 
Observation and Recording 

• Toy inventory 
• Responses 

o types 
o contacts 
o selection responses 
o play engagement (sampling and manipulation) 
o levels of assistance 

• Affect 
o happy 
o neutral 
o distressed  

 
Instructions 
 

• Parent 
1. Play with the child in family play areas. 
2. Follow the child’s lead.  
3. Observe the child’s play without delivering specific toy instructions. 

 
• Administrator 

1. Set a timer for 10 minutes. 
2. Stay in the back and observe the parent-child interaction. 
3. After 10 minutes is over, join the child-parent dyad and play for   

additional 5 minutes to build rapport with the child.                                                            
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Assessment II  
 Free operant with administrator in natural ecology       

 
Purpose 

• Observe child-directed, unstructured play with parents. 
• Assess what the child does without specific toy instruction. 
• Assess child’s interaction with natural ecology (i.e., toys, parents). 

 
Materials 

• Toys and activities that the child plays with at home. 
• Variety and number of toys and activities will vary for each household. 

 
Observation and Recording 

• Toy inventory 
• Responses 

o types 
o contacts 
o selection responses 
o play engagement (sampling and manipulation) 
o levels of assistance 

• Affect 
o happy 
o neutral 
o distressed  

 
Instructions 
 

• Parent 
1. Stay in the back and observe the child-administrator interactions.   

 
• Administrator 

1. Set a timer for 10 minutes 
2. Follow the child’s lead and play with the child.   
3. Observe the child’s play without delivering specific toy instructions. 
4. After 10 minutes is over, take a break to rearrange materials for the next 

conditions.   
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Assessment III 
Free operant with administrator in arranged ecology 

 
Purpose 

• Observe child directed unstructured play with parents. 
• Assess what the child does without specific toy instruction. 
• Assess child’s interaction with novel, unfamiliar materials. 

 
Materials 

• Arranged ecology toys set 1 
• Novel, unfamiliar toys and activates that are provided by the assessor. 
• Choose materials that are evenly gathered from a diverse type of objects and 

activities (small motor, large motor, pretend, social, and sensory objects and 
activities).   

• Materials are presented in a clear container.   
• An example of Material List - materials are substitutable  

o Small motor (e.g., see n’ say, pop up, puzzles, pull and jiggle, scribble, 
cars) 

o Large motor (e.g., car, balls) 
o Pretend play (e.g., doctor kits, toys foods and plates) 
o Social games (e.g., air plane, peek-a-boo) 
o Sensory stimulatory (e.g., stretchable warm, light wand) 

 
Observation and Recording 

• Toy inventory 
• Responses 

o types 
o contacts 
o selection 
o play engagement (sampling and manipulation) 
o level of assistance 

• Affect 
o happy 
o neutral 
o distressed  

 
Instructions 

• Parent 
o Stay in the back and observe the child-administrator interactions.   

 
• Administrator 

o Set a timer for 10 minutes 
o Follow the child’s lead and play with the child.   
o observe the child’s play without delivering specific toy instructions.  
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Assessment IV 
Restricted operant with administrator in arranged ecology 

 
Purpose 

• Provide controlled opportunities for teacher led activities (with administrator). 
• Directly test what the child does with and without adult assistance. 
• Assess child’s interactions with novel, unfamiliar materials.   
• Provide structured and repeated exposure to assess development of awareness 

and interests in new objects and activities.   
 
Materials 

• Arranged ecology toys set 2 
• Novel, unfamiliar toys and activates that are provided by the assessor. 
• Choose materials that are evenly gathered from a diverse type of objects and 

activities (small motor, large motor, pretend, social, and sensory objects and 
activities).   

• Materials are presented in a clear container.   
• An example of Material List - materials are substitutable  

o Small motor (e.g., bubbles, phone) 
o Large motor (e.g., bowling) 
o Pretend play (e.g., doll set) 
o Social games (e.g., tickles, singing) 
o Sensory stimulatory (e.g., slinky, snake tube) 

 
Observation and Recording 

• Responses 
o types, manipulation, and level of assistance 

• Affect 
o happy, neutral, and distressed  

 
Instructions 

• Parent 
o Stay in the back and observe the child-administrator interactions.   

 
• Administrator 

1. Present the materials in a predetermined order one at a time 
2. Observe what the child does without assistance for the first 1 minute. Look 

at the desired level of response specified for each material.  If the child 
does not engage in the desired response in the first minute, provide 
assistance in least to most order until the child engages with the material 
at the desired level 

3. Let the child play with each material up to 3 minutes.  Repeat the   same 
sequence until all the materials are presented to the child.   
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Participant:___________     Condition:_____________                                                 
Date:_____________     Observer:_____________  

Types Contacts Assist. Affect
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______
1start:______;end______
2start:______;end______
3start:______;end______
4start:______;end______
5start:______;end______

Total duration:

Total duration:

Total duration:

Total duration:

Page_____of_____

Name

Name

Name

Name

SM LM 

PP      

SO SS

L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO

O S F PS PL SO

O S F PS PL SO

SM LM 

PP      

SO SS

happy neutral 

distressed off 

camera

L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO

L RT PO VA VR VAS O S F PS PL SO

O S F PS PL SO

Selection

L RT PO VA VR VAS

V-G         

MO                 

PH

happy neutral 

distressed off 

camera

O S F PS PL SO

Play Engagement

V-G         

MO                 

PH

happy neutral 

distressed off 

camera

L RT PO VA VR VAS
L RT PO VA VR VAS

O S F PS PL SO

L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO

O S F PS PL SO
L RT PO VA VR VAS

L RT PO VA VR VAS O S F PS PL SO

Materials
L RT PO VA VR VASName
L RT PO VA VR VAS

O S F PS PL SO

O S F PS PL SO

O S F PS PL SO

SM LM 

PP      

SO SS

L RT PO VA VR VAS O S F PS PL SO

V-G         

MO                 

PH

L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO

O S F PS PL SO

happy neutral 

distressed off 

cameraL RT PO VA VR VAS

V-G         

MO                 

PH

L RT PO VA VR VAS
happy neutral 

distressed off 

camera

O S F PS PL SO
L RT PO VA VR VAS O S F PS PL SO
L RT PO VA VR VAS
L RT PO VA VR VAS

Name

L RT PO VA VR VAS

SM LM 

PP      

SO SS

SM LM 

PP      

SO SS

L RT PO VA VR VAS

L RT PO VA VR VAS

SM LM 

PP      

SO SS

L RT PO VA VR VAS

O S F PS PL SO
O S F PS PL SO

O S F PS PL SO
L RT PO VA VR VAS

Total duration:

Total duration:

V-G         

MO                 

PH

happy neutral 

distressed off 

camera

L RT PO VA VR VAS O S F PS PL SO

O S F PS PL SO

V-G         

MO                 

PH
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Date:_____________     Observer:_____________  

Types Affect

Participant:___________     Condition:_____________                                                                              Page_____of_____

Name:                                       

Name:                                       

Name:                                       

Name:                                       verbal-gesture                                   
model                                 

physical

Necessary Assist.
verbal-gesture                                   

model                                 
physical

verbal-gesture                                   
model                                 

physical

verbal-gesture                                   
model                                 

physical
verbal-gesture                                   

model                                 
physical

verbal-gesture                                   
model                                 

physical
verbal-gesture                                   

model                                 
physical

Name:                                       

Name:                                       

Name:                                       

Name:                                       SM LM
PP      

SO SS
O S FS FL PS PL R SO

Materials
Name:                                       

Name:                                       SM LM
PP      

SO SS

verbal-gesture                                   
model                                 

physical
happy     neutral 

distressed           
off camera

SM LM
PP      

SO SS
O S FS FL PS PL R SO

SM LM
PP      

SO SS

SM LM
PP      

SO SS

SM LM
PP      

SO SS
O S FS FL PS PL R SO

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

SM LM
PP      

SO SS
SM LM

PP      
SO SS

O S FS FL PS PL R SO

happy     neutral 
distressed           
off camera

Play Engagement

verbal-gesture                                   
model                                 

physical

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

happy     neutral 
distressed           
off camera

SM LM
PP      

SO SS
O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

verbal-gesture                                   
model                                 

physical

SM LM
PP      

SO SS
O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

Desired Levels

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

O S FS FL PS PL R SO

Play Engagement 
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APPENDIX F 

 

IOA DATA  
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IOA
Free Operant

PARTICIPANT 1

2
3

PARTICIPANT 2

2
3

TOTAL IOA
OVERALL IOA

Restricted Operant

PARTICIPANT 1

PARTICIPANT 2

TOTAL IOA
OVERALL IOA

87.50%
84.40%

90.24% 100.00%80.00%

70.00%

100.00%90.00% 90.48%

90.00% 75.00%

100.00%

100.00%

Affect

Engage. AffectTypes

Material Duration Types
100.00%

89.66%

Independence

87.50%
72.73%

81.48% 88.89%

1

1

100.00% 87.50% 90.00%
SelectionContacts Engage.
100.00% 86.36%

91.67% 90.91% 66.67% 100.00% 80.00% 81.25%
90.00% 77.78% 72.73% 90.00% 100.00%

100.00%
100.00%

80.00% 100.00% 75.00% 100.00% 82.14% 80.00%

85.37%82.93% 75.93%
80.25%

91.84% 81.48%

66.67%
66.67%
83.33%

66.67% 71.43% 81.82% 83.33% 72.22%
100.00% 66.67% 100.00% 100.00% 87.50%

Independence
87.50%
54.55%
77.78%

100.00%
66.67%
60.00%

70.73%85.42%

Manipulate. 
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APPENDIX G 

RAW DATA 
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SELECTION

R
es

po
ns

e

O
pp

or
tu

ni
ty

% R
es

po
ns

e

O
po

rtu
ni

tiy

% R
es

po
ns

e

O
pp

or
tu

ni
ty

%

PARTICIPANT 1
Look 1 7 14 1 11 9 0 12 0
Reach & Touch 5 7 71 8 11 73 10 12 83
Point 0 7 0 1 11 9 0 12 0
Vocal Access 0 7 0 1 11 9 2 12 17
Vocal Request 1 7 14 0 11 0 0 12 0
Vocal Assistance 2 7 29 0 11 0 1 12 8

PARTICIPANT 2
Look 0 2 0 0 9 0 0 12 0
Reach & Touch 2 2 100 6 9 67 12 12 100
Point 1 2 50 0 9 0 0 12 0
Vocal Access 0 2 0 0 9 0 0 12 0
Vocal Request 0 2 0 1 9 11 0 12 0
Vocal Assistance 1 2 50 2 9 22 5 12 42

FO1 FO2 FO3
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LEVEL

R
es

po
ns

e

O
pp

or
tu

ni
ty

% R
es

po
ns

e

O
pp

or
tu

ni
ty

% R
es

po
ns

e

O
pp

or
tu

ni
ty

%

PARTICIPANT 1
Orient 7 10 70 10 14 71 10 10 100
Simple 3 10 30 2 14 14 7 10 70
Functional 3 10 30 7 14 50 5 10 50
Pretend S 3 10 30 2 14 14 0 10 0
Pretend L 0 10 0 0 14 0 0 10 0
Social 3 10 30 7 14 50 1 10 10

PARTICIPANT 2
Orient 2 2 100 8 9 89 11 12 92
Simple 1 2 50 2 9 22 9 12 75
Functional 2 2 100 4 9 44 4 12 33
Pretend S 1 2 50 0 9 0 2 12 17
Pretend L 0 2 0 0 9 0 0 12 0
Social 0 2 0 3 9 33 2 12 17

FO1 FO2 FO3
Play Engagement 



 

78 
 

 
 
 
 
 
 

 
 
 
 
 
 

TYPE
TOTAL

Minutes Second Number Minutes Second Number Minutes Second Number Number
PARTICIPANT 1
Small M 0 0 0 0.32 32 2 7.22 442 5
Large M 0.05 5 2 4.31 271 4 0.23 23 1
Pretend P 9.17 557 4 2.43 163 3 0.34 34 1
Social G 0.43 43 3 0.41 41 4 0 0 0
Sensory S 0 0 0 0 0 0 1.21 81 3
TOTAL 9 13 10 32

PARTICIPANT 2
Small M 0 0 0 1.48 108 4 8.21 501 4
Large M 0.2 20 1 5.22 322 2 0 0 0
Pretend P 9.01 541 1 3.52 232 1 4.39 279 1
Social G 0 0 0 5.21 321 3 0 0 0
Sensory S 0 0 0 0 0 0 0.32 32 1
TOTAL 2 10 6 18

FO3FO1 FO2 



 

79 
 

 
 
 

AFFECT
TOT TOT

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

op
po

rtu
ni

tie
s

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

O
pp

or
tu

ni
tie

s

H
ap

py

N
eu

tra
l

D
is

tre
ss

ed

PARTICIPANT 1
Small M 0 0 0 0 1 0 1 4 0 6 17 83 0 1 0 0 1 100 0 0
Large M 0 1 0 2 2 0 0 1 0 6 33 67 0 0 1 0 1 0 100 0
Pretend P 1 3 0 2 2 0 0 1 0 9 33 67 0 1 1 0 2 50 50 0
Social G 0 2 0 3 1 0 0 0 0 6 50 50 0 2 0 0 2 100 0 0
Sensory S 0 0 0 0 0 0 0 2 0 2 0 100 0 0 1 2 3 0 33 67

Simple 2 1 0 1 2 0 2 5 0 13 38 62 0 1 4 1 6 17 67 17
Functional 2 0 0 3 2 0 3 2 0 12 67 33 0 1 0 0 1 100 0 0
Pretend 1 0 0 1 1 0 0 0 0 3 67 33 0 0 0 0 0 0 0 0

PARTICIPANT 2
Small M 0 0 0 1 2 0 2 0 0 5 60 40 0 1 0 0 1 100 0 0
Large M 0 1 0 2 0 0 0 0 0 3 67 33 0 1 0 0 1 100 0 0
Pretend P 1 0 0 1 0 0 0 1 0 3 67 33 0 1 0 0 1 100 0 0
Social G 0 0 0 3 0 0 0 0 0 3 100 0 0 1 0 2 3 33 0 67
Sensory S 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 100 0 0

Simple 1 0 0 2 0 0 1 1 0 5 80 20 0 4 0 0 4 100 0 0
Functional 1 1 0 2 1 0 2 1 0 8 63 38 0 1 0 0 1 100 0 0
Pretend 1 0 0 0 0 0 0 1 0 2 50 50 0 1 0 0 1 100 0 0

RO 1 (%)RO1FO1 FO2 FO3 FO1, 2, 3 (%)
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