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Infants 5-34 weeks of age were observed in their homes playing with their

mothers as part of a longitudinal study. Two mother-infant dyads were observed once

per week for twelve weeks, during a ten-minute play session. The purpose of the

observation system is to describe contingencies leading to the development of

attention-seeking behaviors in typically developing infants. Observations were coded

using a type-based format (person engagement, object engagement, supported joint

engagement, coordinated joint engagement, and unengaged). Child eye gaze,

reaching, and grabbing were coded as well as all child and adult vocalizations. It is

suggested that the data from the observation system will help inform and assess the

effectiveness of infant and toddler social interventions in autism spectrum disorders and

advance our understanding of attention seeking behaviors.
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INTRODUCTION

Children diagnosed with autism spectrum disorders have profound deficits in

social skill development, language development, imitation skills, and play skills

(American Psychiatric Association, 2000). One of the most pronounced deficits lies in

the area of social skill development. Children diagnosed with autism typically need to

be taught how to engage in and respond to socially appropriate behavior. Joint

attention has increasingly become a behavior of interest in the field of autism treatment

because it has been found to be one of the earliest emerging social behaviors (e.g.

Bruinsma, Koegel, & Koegel, 2004; Osterling & Dawson, 1994; Whalen & Schreibman,

2003). Additionally, it has been indicated that the absence of joint attention before 1

year of age is one of the earliest symptoms and indicators of autism (Taylor & Hoch,

2008).

Joint attention refers to the ability to coordinate attention between people and

objects in a social context (Sullivan et al., 2007; Whalen & Schreibman, 2003). The

following behaviors typically make up a joint attention interaction: sharing attention and

following the attention of another. Sharing attention typically consists of alternating eye

gaze between social partners and objects or events. Following the attention of another

consists of following the point or eye gaze of another person. Joint attention can be

thought of as a triadic social interaction between child, adult, and object or event that

involves sharing, following, and/or directing attention through the use of pointing,

touching, showing, or shifting gaze (Dawson et al., 2004; MacDonald et al., 2006). Joint

attention is not maintained by obtaining objects, but instead appears to be maintained
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by social reinforcement; to engage in a triadic relationship among one’s self, an other,

and an object or event.

Two components of joint attention that are of particular interest in children

diagnosed with autism are responding to joint attention (RJA) and initiating joint

attention (IJA) (Bono, Daley, & Sigman, 2004; Sullivan et al, 2007; Whalen &

Schreibman, 2003). Responding to joint attention bids involves the child’s ability to

respond to another person’s attempt to direct them towards an event via showing,

pointing, or shifting eye gaze. The child follows the other person’s point and/or eye

gaze, and alternates looking between the event and the other person, thus sharing the

experience. Initiating joint attention involves the child directing another person, for

social purposes, to an event via showing, pointing, or eye gaze.

Distinguishing between “protodeclarative” and “protoimperative” gestures is an

important distinction made in the area of joint attention. Protoimperatives are defined by

the child’s request or rejection for social interaction, objects, or actions (Bruinsma,

Koegel, & Koegel, 2004). A behavioral analysis of the phenomena was made by Holth

(2006) based on Skinner’s book, Verbal Behavior (1957). In accordance with Skinner’s

account of verbal behavior (1957), protoimperatives are very similar to what Skinner

called a mand. Skinner stated that a mand is defined as “a verbal operant in which the

response is reinforced by a specific consequence” (1957, p. 35). Protoimperatives do

not serve a purely social function; protoimperatives are gestures that only benefit the

speaker. Protodeclaratives are described as commenting, indicating, referencing, and

calling another individual’s attention to an object or interest (Bruinsma et al., 2004).

Because protodeclaratives have a purely social motive of sharing attention to an event,



3

they are similar to what Skinner defined as a tact. Skinner stated that a tact is defined

as “a verbal operant in which a response form is evoked by a particular object or event

or property of an object or event” (1957, pp. 81-82) and is maintained by generalized

reinforcement. Holth (2006) postulates that this generalized reinforcement is in the form

of social consequences such as another person’s smiles, nods, gaze, and affirmative

statements (such as “yes” or “oh”). Therefore, due to the social needs when teaching

joint attention skills to children diagnosed with autism, the emphasis is to teach

protodeclaratives (tacts) as opposed to protoimperatives (mands).

While behavioral interventions have been successful in increasing language,

imitation, and play skills in children diagnosed with autism, very few studies have

specifically taught joint attention skills (Jones, Carr, & Feeley, 2006; Martins & Harris,

2006; Whalen & Schreibman, 2003; Taylor & Hoch, 2008). Whalen and Schreibman

(2003) utilized behavioral techniques to teach children diagnosed with autism to

respond to joint attention and initiate joint attention. This was the first study to illustrate

that children diagnosed with autism can learn joint attention behaviors. However,

Whalen and Shreibman used non-social rewards to establish IJA skills, illustrating that

the children were essentially manding instead of initiating for another’s attention or

sharing an experience. Martins and Harris (2006) followed this study with research

illustrating an effective time delay procedure for teaching three children diagnosed with

autism how to respond to joint attention initiations (IJA was measured but did not

develop). All correct responses were reinforced using social praise and tangible

reinforcement, and post-training probes indicated that responding to joint attention was

maintained after the tangible reinforcers were withdrawn. Generalization to other
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settings and with other individuals occurred as well. Jones, Carr, and Feeley (2007)

effectively taught five children diagnosed with autism to respond to and initiate joint

attention. Two of the five children were also taught to engage in joint attention skills

across individuals (parents) and settings (home). Although prompts consisting of edible

reinforcers were sometimes used to gain eye gaze and to maintain the joint attention

interaction, all edible reinforcers were faded and social consequences alone were

effective in maintaining joint attention skills. Most recently, Taylor and Hoch (2008)

taught three children diagnosed with autism to successfully initiate and respond to bids

for joint attention. The children were taught to look in the direction of the object the

adult pointed to, comment about the object, and then look back at the adult.

Reinforcement consisted of the adult responding to the child’s comment and gaze shift

with an appropriate social interaction in an enthusiastic manner. One of the children

needed a checklist for initiating bids, which included access to a preferred item when all

of her boxes were checked off. This checklist was eventually faded and all joint

attention behaviors were maintained via social reinforcement. For a complete review of

the joint attention literature, see Appendix A.

In a contingency analysis of IJA behavior conducted by Dube et al. (2004) the

authors postulated that in order to initiate joint attention, there must first be an

“interesting event” that serves as a motivating operation (MO). This interesting event

increases the reinforcing value of another individual’s gaze shift and it evokes behavior

that has previously been followed by shifting gaze or looking at the other individual.

Current research indicates that children diagnosed with autism can be taught the

topographies of joint attention (Jones, Carr, & Feeley, 2006; Martins & Harris, 2006;
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Taylor & Hoch, 2008; Whalen & Schreibman, 2003) such as shifting gaze, showing, and

pointing. Despite the evidence that joint attention topographies have been successfully

taught to children diagnosed with autism, an analysis of the development of the

contingencies that establish and maintain joint attention in the natural environment may

suggest alternative approaches to teaching joint attention behaviors in early intervention

programs for children diagnosed with autism. For example, Holth (2006) proposes

using a discriminative stimulus procedure to condition an adult’s attention or approval

(nodding, saying “right”) as a generalized reinforcer.

Due to the evidence that attention seeking behaviors are amenable to change

and that teaching these behaviors may have desirable collateral effects such as

increases in social initiations, positive affect, imitation, play, and spontaneous speech

(Whalen, Schreibman, & Ingersoll, 2006), it has been suggested that joint attention may

be more than a marker variable for autism. Upon the development of joint attention

topographies, it may in turn strengthen skills in other areas, as is the case of “pivotal”

skills (Koegel, Koegel, Shoshan, & McNerney, 1999; Charman, 2003). Using Rosales-

Ruiz and Baer’s (1997) behavioral analysis of development, the establishment of joint

attention topographies might be considered “cusp” behaviors, if engaging in them

exposes the child to more far reaching consequences. Rosales-Ruiz and Baer (1997)

discuss the typical developmental sequence as a progression of environmental

contingencies that appear to vary in a systematic way based on the common outcomes,

or behavioral products, typically discussed in the developmental literature. They

challenge the behavior analyst to identify whether there are certain contingencies in the

environment that do vary systematically, and if so, to identify whether any of these
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contingency changes have far reaching consequences that expose the learner to

additional contingencies that shape his or her behavior. If joint attention behaviors are

lacking in the behavioral repertoire of a 9-12 month old, these behaviors may represent

a “marker variable” for autism, thus requiring a contingency change to maximize the

pool of consequences that affect learning (Bakeman & Adamson, 1984).

In the developmental literature, joint attention behaviors are said to typically

begin to emerge between the 9th and 12th month of infancy (Bakeman & Adamson,

1984). Research suggests joint attention behaviors first develop in the form of gaze

switches between an object or event of interest and a social partner. Later, gestures

and vocalizations typically accompany the gaze shifts as the infant’s communication

becomes more advanced between the 12th and 15th month of infancy (Seibert, Hogan, &

Mundy, 1982; Bates, Camaioni, & Volterra, 1975).

Literature focusing on the development of joint attention behaviors in typically

developing infants varies in the age of the infants observed, the frequency and duration

of observation, and the procedures involved in videotaping. Studies have focused on

the involvement of the experimenter to teach and/or assess infants in regards to social

skills (Cleveland, Schug, & Striano 2007; Corkum & Moore 1998; Mundy et al., 2007),

but few have observed typical parent-infant interactions in the natural environment and

few have observed infants younger than 6 months of age. Since this study is interested

in the methods used to assess joint attention skills in typically developing infants

younger than 6 months of age, a brief analysis of research methods in infant interaction

studies is warranted. Table 1 contains a matrix summary of the research. Each of the
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studies is briefly reviewed in relation to the present research in terms of observation

duration, frequency, setting, and participants.

Bakeman and Adamson (1984) observed 28 infant-mother dyads once every 3

months for one year. Half of the dyads were observed once when the children were 6,

9, 12, and 15 months of age and the other half were videotaped when the children were

9, 12, 15, and 18 months of age. The infants were observed in three different

conditions (mother, peer, and alone condition) for approximately 10 minutes each, or

until enough suitable footage was obtained. All observation sessions took place in the

families’ homes with two video cameras set up on either side of the largest room of the

house. Instructions to the participants were limited, telling them only to play with their

infant as they would in a spontaneous play period. The present research is similar to

this study in that all sessions were conducted in the families’ homes and no instructions

were provided to the participants.

Hart and Risley (1992) published data from a 2.5-year study of monthly hour-long

observation sessions of unstructured parent-child interactions in the home. Forty child-

mother dyads participated in the study, beginning when the children were 9 months of

age and concluding when the children were 3 years of age (on average). A tape

recording device was utilized to record all sessions and parents were instructed to do

what they would usually do with their child. Although this study was particularly

interested in the development of language and social behavior in typically developing

children, their methods were similar to the current study. That is, there were more

frequent observations for extended periods of time in the child’s natural environment.
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Adamson, Bakeman, and Deckner (2004) observed 56 infant-mother dyads once

every 3 months starting when the infants were 18 months of age and ending when the

infants were 30 months of age. Two cameras were placed behind two-way mirrors on

opposing walls in a suite of rooms designed for research purposes. Eight 5-minute

observation sessions were gathered and scored to code the child’s state of

engagement. This study utilized different scenes (social interaction, requesting,

commenting, and narrating) and prop materials to promote parent-child interactions.

This study was similar to the present research in that all the dyads consisted of a parent

and their infant.

Vaughan et al. (2003) observed 57 caregiver-infant dyads, once when the infants

were 9 months old and once when the infants were 12 months old. All observations

took place in a 10 x 12 foot laboratory room. All sessions were videotaped utilizing one

camera through a two-way mirror. Each observation consisted of three parts: a 7-

minute caregiver-child joint engagement interaction, a 20-minute tester-infant

assessment utilizing the Early Social Communication Scales (ESCS; Mundy et al.,

2003), and a parent report of infant temperament utilizing the Infant Behavior

Questionnaire (IBQ; Rothbart, 1981). Similar to the present research, the researchers

in this study did not provide any instructions to the parents during the caregiver-child

joint engagement interaction and utilized video footage from one camera to score the

episodes of joint engagement.

Observation of typical developmental patterns of joint attention in infants may

suggest logical teaching sequences that could speed progress in intervention programs

for children diagnosed with autism (Dyer & Peck, 1987). In addition to the information
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provided from the studies reviewed here, it may be beneficial to study attention earlier

and to determine if there are systematic patterns of behavior between parent and infant.

It is possible these earlier skills would aid interventions in shaping the topographies and

function of attention seeking behaviors (Ricciardi, Luiselli, &Camare, 2006). Therefore,

it is important for behavior analysts to be involved in research with typically developing

infants to better inform programs for children diagnosed with autism. The goal of this

study was twofold: to develop a reliable observation system to record joint attention

behaviors in typically developing infants in their natural environment and to determine if

there are clear, identifiable behaviors that occur prior to the emergence of joint attention

behaviors.
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METHODS

Participants

The data presented in this manuscript represent two mother-infant dyads. They

have been given pseudonyms. The two dyads are Abbott and his mother Samantha,

who are discussed first, and Lucy and her mother Lola, who are discussed second1.

Participation in this study was voluntary. All participants were recruited via public fliers

and word-of-mouth. The flyers are presented in Appendix B.

Initially, infants under the age of 8 weeks were desired; however, due to one

parent’s extreme interest, Abbott was 18 weeks of age when he and his mother began

participating in this study.

A date was agreed upon for a licensed speech and language pathologist to go to

the home to administer the Rossetti Infant-Toddler Language Scale™, a measure of

communication and interaction (L. Rosetti) and the Hawaii Early Learning Profile®

(HELP) assessment tool (VORT corporation, Palo Alto, CA,

www.vort.com/products/help_overview.html). These developmental tests were

administered to ensure that each child’s development was age typical. Each child was

determined to be typically developing and moved forward with the study (see Table 2).

The first of the families included a 26-year-old Caucasian mother, Samantha, a

homemaker, and a 24-year-old Caucasian father, a customer service representative.

Both parents graduated from high school and were currently enrolled in college courses.

The combined family income was less than $50,000 per year. Their son Abbott, an only

1 Five mother-child-dyads participated in this study. The data from only two were analyzed in order to
develop the observation code.

http://www.vort.com/products/help_overview.html
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child, was 18 weeks old at the start of their participation in this study. The family was

intact and lived in a single family home with their pet dog.

The second family included a 31-year-old Caucasian mother, Lola, a homemaker

who home schooled her two sons, ages 8 and 10, and a 31year-old Caucasian father, a

licensed vocational nurse (LVN). Both parents had their high school diplomas. The

combined family income was less then $50,000 per year. Their daughter Lucy was 5-

weeks old at the start of this study. The family was intact and lived in a single family

home with their pet dog.

Setting and Materials

Both parent-infant dyads were videotaped in their homes, typically in their living

room or bedroom. Each family’s home was a one level, brick home in a residential

neighborhood.

All of Lucy and Lola’s sessions were conducted in the family living room,

furnished with a large area rug on hardwood floor, one couch, an ottoman, two chairs,

and a large entertainment center filled with books, movies, and electronic equipment.

The amount of infant paraphernalia differed each week, but typically consisted of a

blanket, toys, exersaucer or bouncy seat, and pacifier.

Abbott and Samantha’s sessions were conducted in either the family living room

or Abbott’s bedroom, sometimes switching between the two rooms. Their living room

was furnished with one large couch, one small couch, a large area rug on tiled floors,

and a large entertainment center filled with movies, videogames, pictures, and

electronic equipment. Abbott’s bedroom contained a crib, changing table, rocking chair,

dresser, electronic equipment, and a variety of toys. The amount of infant
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paraphernalia differed each week, but typically consisted of a blanket, toys, exersaucer

or bouncy seat, and pacifier.

Recording materials used during the study included a 60-minute Flip Video™

digital camera (Pure Digital Technologies, Inc., San Fransisco, CA, www.theflip.com)

recordable DVDs, lap top computers, data sheets, and pencils. The digital camera was

used to tape the 10-minute play time sessions at the families’ homes. The lap top

computers were used to transfer the videos from the digital camera to the computer and

then to recordable DVDs in order to make multiple copies of the play time sessions for

data collection. During data collection, observers used the lap top computers to watch

the sessions, while recording data using data sheets and pencils.

Measures

All recorded parent and child behaviors are outlined and briefly defined in Table

3. The first section describes the child behaviors, the second section describes the

parent behaviors, and the final section describes the derived behaviors that were

counted. See Appendix C for the complete observation code.

The selected behaviors and their definitions measure the main components of

joint attention: gaze shift, gestures, and vocalizations (MacDonald et al., 2006). All

behavioral definitions were adapted from previous research. The observation code and

data sheet were divided into three categories: child behaviors, parent behaviors, and

types of engagement. Both child and parent behaviors were measured in order to

account for the child responding to and initiating joint attention. The following child

behaviors were measured: gaze (parent, toy, watching, and camera), reach (distal and

http://www.theflip.com/
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contact), grasp (one or two hands contacting toys, clothing, or body part), gesture

(point, show, and give), and vocalization (verbalizations, hiccup, and protest).

Four categories of child gaze were defined. The categories are as follows: (a)

Toy: Looking at the toy is defined as the child looking at a toy that the parent is not

holding or playing with. (b) Parent: Looking at the parent is defined as the child’s gaze

being directed towards the parent’s face. (c) Watching the parent: Occurs if the child

is looking at the object or at the parent’s hands while the parent is manipulating the

object. (d) Camera: Looking at the camera is defined as the child’s gaze being

directed towards the video camera.

Five different types of child gestures were scored. The categories are as follows:

(a) Reach: A reach is defined as an extension of the arm(s) with a closed or open

hand. The child may reach for an object and never actually touch it (distal reach). The

child may reach for an object and touch it (contact reach). (b) Grasp: Child wraps at

least one of their hands around a toy, clothing, or body part and maintains contact with

that object for at least 1 second. The child can grab a toy, clothing, or body part with

one or two hands. (c) Point: Child uses isolated finger to gesture to an object and the

finger is extended and adjacent fingers are splayed downward or outward, as to

separate the isolated finger from adjacent fingers (Type P). Child gestures to an object

with more than one finger extended (Type H). This could be a contact point or distal

point. (d) Show: Child holds an object in their hand and extends it toward the parent,

or tips it toward the parent, or rotates to expose a part of the object to the parent. (e)

Give: Child puts item into parent’s hand, or touches item to parent’s body part, or
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moves object in front of parent in a way that transfers possession of the object to the

parent.

Three categories of child vocalizations were defined. The categories are as

follows: (a) Verbalizations: Child makes an auditory sound, such as cooing, babbling,

or gurgling. (b) Hiccup: An auditory sound made when the child inhales air; sounds

similar to a hiccup. (c) Protests: Child engages in vocalizations such as yells, whines

with a distress (example but not limited to pain, fear, etc.), or screams which may or

may not be accompanied by physically retreating or protesting.

The following four parent behaviors were measured: gesture (point, show, and

give) and verbalizations. (a) Point: Parent uses isolated finger to gesture to an object

and the finger is extended and adjacent fingers are splayed downward or outward, as to

separate the isolated finger from adjacent fingers. This could be a contact point or distal

point. (b) Show: Parent holds object in hand and extends toward child, or tips toward

child, or rotates to expose a part to the child. (c) Give: Parent puts item into child’s

hand, or touches item to child’s body part, or moves object in front of child in a way that

transfers possession of the object to the child. (d) Verbalizations: Parent makes a

comment or asks a question that is directed toward the child. The comment or question

may be redundant (i.e., “spin, spin, spin”) or it may be “nonsense” words and sounds

(i.e. “boop, boop, boop,” “adieu”).

All behaviors were scored in one-second intervals in order to derive the types of

engagement. The definitions of the derived types of engagement were adapted from

previous research, where it was referred to as states of engagement (Adamson,

Bakeman, & Deckner, 2004; Bakeman & Adamson, 1984). Five categories of
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engagement were defined. The categories are as follows. (a) Unengaged: Child is not

involved with specific person, object, or activity. (b) Parent: Child interacts with parent,

but without engagement with the current object or activity (i.e., dyadic, not triadic). The

Person state is similar to Unengaged, except that it includes social interaction. Social

interaction includes looking at the parent, touching the parent (tickling, etc.), or other

non-toy-related interpersonal behavior. (c) Object: Child interacts with object, without

any behavior directed toward the parent or acknowledgement of the parent’s presence

(i.e., solitary play). (d) Supported: Child and parent are both actively engaged with the

object, but the child does not contribute sufficient interaction to qualify as coordinated

joint attention. (e) Coordinated: Child and parent are both actively engaged with the

object and with each other. Must begin with child’s gaze shift, point, show, or give

gesture. The types of engagement were derived from the child shifting gaze, reaching

and/or grasping, and the parent’s gestures and vocalizations. For example, if the

infant’s gaze was scored as toy and the infant was grasping a toy, the interval would be

scored as object engagement. If the parent had showed the child a toy and the child’s

gave then to watching the parent, the interval would be scored as supported joint

engagement. An example of a data sheet is provided in Table 4.

Certain intervals were considered invalid. Reasons for marking an interval as

invalid include: parent or child out of view of the camera or when the data collector

could not see the child’s face, for example, the child’s back is to the camera. A detailed

description of the rules for marking intervals as invalid is provided in the observation

code in Appendix C. Figure 1 illustrates the percentage of invalid 1-second intervals for

each 10-minute play time session for both Abbott and Lucy.
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Data Collection Procedures

An initial meeting in each family’s home was scheduled prior to any assessment

or observation. Another graduate student and I visited the home. During this meeting

we explained the methods, purpose, and goals of the study. We also asked a series of

questions regarding their preference on time of day they wanted the observations to

occur, allergies of children or other family members, and names and ages of other

children in the home. These questions were asked to allow us to get to know the family.

The parent interview form is presented in Appendix D. We provided the family with a list

of guidelines that we must follow during each observation session. The purpose of this

information was to explain the rationale for why we could not hold their child or interact

with them during the observation sessions. We did not hold, play with, or interact with

the infants until after the final play time session was completed. The instructions to

parents is provided in Appendix E. If the family agreed to participate, the parents signed

an informed consent form (see Appendix F).

A goal of the study was to observe natural occurring interactions between a

parent and infant; therefore, the initial interview and informed consent form emphasized

that the parents should “do what you normally do with your child.” No constraints of any

kind were placed on the families concerning their activities or the location of the play

time session. We never interacted with the child.

We referred to the 10-minute observation period as the “play time session.” After

the developmental tests were completed, we scheduled the family for a weekly 10-

minute play time session. We followed the protocol provided in Appendix G. A few days

before each scheduled session, we called or e-mailed the parents to confirm the day
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and time. When I or the other graduate student arrived at the family’s house each week,

the parent filled out a session log (see Appendix H) stating the child’s pseudo name,

date, time, and anything the parent may have stated prior to the taping (such as “he just

woke up from a nap” or “she is fussy today”). We then gave the parent the following

instructions: “Play with your child as you normally would. I will state when I am going to

begin taping and when I am finished taping. I will not speak to you during the 10

minutes that I am videotaping you and your child.” We then videotaped the session log

for 2-5 seconds prior to filming the mother-infant dyad for 10 minutes. Sessions were

only stopped for the following reasons: parent requests due to the child becoming upset

or batteries for the camera died, in which case the session was continued if more

batteries were available. At the end of each session, we scheduled the next play time

session with the parent and thanked them for their time.

A goal of the study was to conduct one 10-minute play time session each week

for 12 consecutive weeks. Due to illness and vacations, Lucy and Lola’s sessions took

14 weeks to complete and Abbott and Samantha’s sessions took 15 weeks to complete.

Within two weeks of the family’s completion of the 12 play time sessions, the

licensed speech and language pathologist returned to the family’s home to administer

the HELP® and the Rossetti™. The families were given a DVD copy of all play time

sessions and were asked to complete the post parent questionnaire (see Appendix I).

The purpose of this questionnaire was to obtain information regarding the family’s socio-

economic status and for the author to receive feedback on the family’s participation in

the study. Each of the family’s feedback is provided in Appendix J.
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Data Recording

All data were collected by graduate students enrolled at the University of North

Texas in the Department of Behavior Analysis. The three data collectors were female

between 23 and 29 years of age. 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 play time sessions, discussing examples and

non-examples of each behavior for both parent-infant dyads, and practicing recording

behavior on the data sheet with author. Each data collector independently scored six

play time sessions for each parent-infant dyad.

Interobserver Agreement

Interobserver agreement (IOA) was calculated for each topography 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.

Data Analysis

Data were converted to percentage by first subtracting the total number of invalid

1-second intervals from the total number of seconds in each play time session (600-

seconds, unless the session stopped early) and then dividing this number. The data for

the following behaviors is displayed as percentage: time off camera, types of

engagement, vocalizations, and gaze. Rate per minute was determined by dividing the
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number of occurrences by the number of valid minutes. This calculation was done for

each of the following behaviors: reach, grasp, initiations, and responses.
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RESULTS

Interobserver Agreement

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

5. For all measures, the overall average IOA was 89.01. The top section of the figure

(gaze through grasp) shows the IOA for each of the child behaviors that was counted

(range 0 to 100). The middle section of the figure shows the IOA for each of the parent

behaviors (range 33.33 to 100) that was counted as well as the vocalizations for both

the parent and the child (broken down by seconds and occurrences). The bottom

section of the table shows the IOA for each state of engagement (range 77.78 to 100).

Figures 2 through 5 display the results from Samantha and Abbott’s 12 play time

sessions. Figure 6 through 9 shows the results from Lola and Lucy’s 12 play time

sessions. Raw data from both parent-infant dyads are displayed in Appendix K.

Figure 1

The data in Figure 1 represents the percentage of 1-second intervals for each

observation session in which the child’s gaze could not be scored. This graph

represents both Abbott and Samantha’s, and Lucy and Lola’s data. The average

percentage of 1-second intervals per play time session in which the gaze could not be

scored for Abbott and Samantha was 15% (range 1.4% to 86.3%). Abbott and

Samantha’s data was highly variable during the first six observation sessions (range

4.9% to 86.3%) but was quite stable during the last six observation sessions (range

1.4% to 15%). The average percentage of 1-second intervals per observation session

where gaze could not be scored for Lucy and Lola was 11.7 (range 1.2% to 47.8%).

The time off camera for Lucy and Lola was slightly variable during the first 5 sessions,
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although the percentage of intervals off camera never exceeded 21%. The final session

for Lucy and Lola exhibited the highest percentage of 1-second intervals in which the

child’s gaze could not be scored.

Figure 2

Figure 2 shows the total percentage of time per 10-minute play time session that

Abbott spent in each state of engagement. All play time sessions are indicated by

Abbott’s age in weeks on the x-axis. For example, in play time session one, Abbott was

19 weeks old and in play time session 6, Abbott was 25 weeks old. It is important to

note that sessions were not held when Abbott was 24, 28, and 29 weeks of age. The

top panel includes the data from the following types of engagement: supported,

coordinated, and unengaged. The bottom panel includes Abbott’s data from the person

and object types of engagement.

The top panel of Figure 2 shows that the percentage of each session spent in

each state of engagement was highly variable across all 12 sessions. Across all

sessions, data indicate a negative relationship between the percentage of time Abbott is

unengaged (range 1% to 45%) and the percentage of time Abbott is engaged in

supported joint attention (range 1% to 54%). Throughout the play time sessions,

coordinated joint attention was the lowest and supported joint attention was the highest.

Data from the last three play time sessions show a slight increase in the percentage of

time Abbott spent engaged in both supported and coordinated joint attention (range 0%

to 16%). The last play time sessions shows that Abbott spent an even amount of time

in each type of engagement.
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The bottom panel of Figure 2 shows that the percentage of time Abbott spent

engaged with objects (range 0% to 71%) was highly variable and the percentage of time

Abbott spent engaged with a person (range 0% to 35%) was relatively stable throughout

the entire study. Looking at both the top and bottom panels together, a positive

relationship can be seen among the percentage of time Abbott spent engaged with

objects and the percentage of time Abbott spent engaged in supported joint attention.

Figure 3

Figure 3 displays the data for all scored Abbott behaviors. The top panel of

Figure 3 shows the vocalizations Abbott made over all 12 play time sessions. The far

left y-axis shows the percentage of each session and the right y-axis shows rate per

minute. Vocalizations include any sound, hiccup, or protest Abbott uttered during each

10-minute videotaped session. Abbott spent an average of 17% of each session

vocalizing with an average of 3.8 occurrences per minute.

The second panel shows Abbott’s gaze during each 10-minute play time session.

The percentage of time per session Abbott spent looking at a toy, the parent, watching

the parent, the camera, or other (the family dog) is displayed. Although the data are

variable, across 7 of the 12 sessions Abbott spent the majority of the play time session

looking at a toy and he spent over one minute in 6 of the 12 sessions watching the

parent manipulate an object.

The third panel displays the number of reaches per minute that Abbott displayed

during each play time session, toward each respective category. On average, Abbott

reached and contacted a body part one time per minute. There were only three

sessions in which Abbott reached and contacted clothing. This graph illustrates that, in
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general, as Abbott got older, he engaged in more distal and contact toy reaches, with an

average of 3.5 and 2.5 occurrences per minute, respectively.

The final panel of Figure 3 illustrates the number of 1- and 2-handed grasps per

minute that Abbott engaged in during each play time session. This graph shows that

Abbott engaged in 1- and 2-handed toy grasps most frequently and rarely grasped

clothing and body parts.

Figure 4

Figure 4 displays the data from all of the parent behaviors that were scored. The

top panel shows the number of vocalizations Samantha made over all 12 play time

sessions. The left y-axis shows the percentage of 1-second intervals per session and

the right y-axis illustrates the rate per minute. Samantha spent an average of 44% of

each session talking to Abbott, with an average of 8.2 occurrences per minute. This

indicates that Samantha talked to Abbott for 4.5 minutes of each 10-minute play time

session.

The bottom panel of Figure 4 shows the number of times Samantha initiated joint

attention per minute through a point, show, or give gesture. This graph illustrates that

Samantha engaged in showing most frequently across all 12 play time sessions. On

average, Samantha showed an item 1.5 times per minute, pointed less than one time

per minute (.86) and gave Abbott an object less than one time per minute (.6).

Figure 5

Figure 5 shows the number of initiations and responses by both Samantha and

Abbott per minute. The top panel illustrates the number of times per minute that

Samantha initiated joint attention and the number of times per minute that Abbott
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responded. It is important to note that Samantha initiated joint attention during every

play time session. The data varies across sessions from a high of 41 initiations by

Samantha to a low of 4 initiations and a high of 28 responses by Abbott to a low of 1

response. Samantha initiated joint attention an average of 2.2 times per minute and

Abbott responded an average of 1.5 times per minute.

The bottom panel of Figure 5 shows the number of times per minute that Abbott

initiated joint attention and the number of times per minute that Samantha responded.

The graph illustrates that Abbott did not initiate joint attention during any of the play time

sessions; therefore Samantha did not have an opportunity to respond.

Figure 6

Figure 6 shows the percentage of time per 10-minute play time session that Lucy

spent in each state of engagement. All play time sessions are indicated by Lucy’s age

in weeks on the x-axis. For example, in play time session one, Lucy was 5 weeks old

and in play time session 8, Lucy was 14 weeks old. Sessions were not held when Lucy

was 6 and 9 weeks of age. The top panel includes the data from the following types of

engagement: supported, coordinated, and unengaged. The bottom panel includes

Lucy’s data from the person and object types of engagement.

The top panel of Figure 6 shows that the percentage of time spent in each state

of engagement was relatively low (less than 30%) across the first 8 sessions. Data from

the last four play time sessions show a marked increase in the percentage of time Lucy

spent engaged in supported joint attention (range 12% to 46%) and a decrease in the

percentage of time that Lucy was unengaged (range 1% to 16%). There was also a
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slight increase in the percentage of time that Lucy spent engaged in coordinated joint

attention (range 0% to 21%).

The bottom panel of Figure 6 shows that the percentage of time Lucy spent

engaged with Lola (person) was quite high for the first 8 sessions. On average, Lucy

spent 69% of each 10-minute play time session engaged with her mother. During the

first 8 sessions, Lucy did not spend any time engaged specifically with objects. The last

four sessions, however, showed a significant decrease in the percentage of time Lucy

was engaged with Lola (person engagement; range 7.6% to 30.8%) and an increase in

the percentage of time Lucy was engaged with an object (range 7.8% to 15.6%). These

data are correlated with the marked increase in the percentage of time Lucy spent in

supported joint attention (range 12% to 46.7%) and coordinated joint attention (range

0% to 21.2%) from the top panel.

Figure 7

Figure 7 displays the data for all scored Lucy behaviors. The top panel of Figure

7 shows the vocalizations Lucy made over all 12 play time sessions. The left y-axis

shows the percentage of 1-second intervals per session and the right y-axis shows rate

per minute. Vocalizations include any sound, hiccup, or protest Lucy uttered during the

10-minute videotaped session. Lucy spent an average of 16.8% of each session

vocalizing with an average of 5.7 occurrences per minute.

The second panel shows Lucy’s gaze during each 10-minute play time session.

The percentage of 1-second intervals Lucy spent looking at a toy, the parent, watching

the parent, the camera, or other is displayed. Data from the first 8 sessions show that

Lucy spent the majority of the session looking at her mother (range 32.6% to 83.1%).
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Beginning when Lucy was 15 weeks of age, the amount of time she spent looking at her

mother decreased drastically. Lucy’s time was more evenly spent looking at a toy,

watching the parent manipulate an object, or looking at Lola (parent).

The third panel displays the rate per minute of reaches, by type, that Lucy

displayed during each play time session. On average, Lucy reached and contacted a

body part 2 times per minute and clothing 1 time per minute. The rate that Lucy

contacted a toy increased over the last 4 sessions to an average of two per minute.

Throughout all 12 play time sessions, the number of distal reaches that Lucy engaged in

remained stable, with an average of 4.5 per minute.

The final panel of Figure 7 illustrates the rate per minute of 1- or 2-handed

grasps that Lucy engaged in during each play time session. This graph illustrates that

Lucy rarely engaged in 1- or 2-handed grasps during the first 7 play time sessions.

Beginning when Lucy was 14 weeks of age, there was a marked increase in the number

of items that she grasped during each play time session. Particularly, there was an

increase in the number of 2-handed toy and 2-handed body part grasps per minute (.5

and .8 per minute, respectively) and an increase in the number of 1-handed toy grasps

(.5 occurrences per minute).

Figure 8

Figure 8 displays the data from all of the parent behaviors that were scored. The

top panel shows the vocalizations Lola made over all 12 play time sessions. The left y-

axis shows the percentage of 1-second intervals per session and the right y-axis

illustrates the rate per minute. Lola spent 66% of each 10-minute observation session



27

talking to Lucy, with an average of 8.4 occurrences per minute. This data indicates that

Lola talked to Lucy for 6.6 minutes of each 10-minute play time session.

The bottom panel of Figure 8 shows the number of times Lola initiated joint

attention per minute through a point, show, or give gesture. This graph illustrates that

among all three behaviors, Lola engaged in showing most frequently across all 12 play

time sessions. On average, Lola showed an item 1.2 times per minute, pointed .2 times

per minute, and gave Lucy an object .3 times per minute. It is important to note that

over the last four play time sessions, the number of times per minute that Lola showed

an object to Lucy increased dramatically (range 1.4 to 3.6 times per minute).

Figure 9

Figure 9 shows the rate per minute of initiations and responses by both Lola and

Lucy. The top panel illustrates the number of times per minute that Lola initiated joint

attention and the number of times per minute that Lucy responded. With the exception

of the first play time session, Lola initiated joint attention during every play time session.

The data varies across sessions from a high of 45 initiations by Lola to a low of 0

initiations and a high of 33 responses by Lucy to a low of 0 responses. Lola initiated

joint attention an average of 1.8 times per minute and Lucy responded to joint attention

an average of .9 times per minute.

The bottom panel of Figure 9 shows the number of times per minute that Lucy

initiated joint attention and the total number of times per minute that Lola responded.

The graph illustrates that Lucy did not initiate joint attention during any of the play time

sessions; therefore Lola did not have the opportunity to respond.
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DISCUSSION

Research conducted by Bakeman and Adamson (1984) places the emergence of

coordinated joint attention between 9 and 12 months of age. This study sought to

develop a reliable observation system to record joint attention behaviors in typically

developing infants in their natural environment and to determine if there are clear,

identifiable behaviors that occur prior to the emergence of joint attention behaviors.

Preliminary findings of this study indicate that infants younger than 9 months of age

engage in joint attention behaviors. The data indicate that children as young as 5

months old may be exhibiting coordinated joint attention. Although the percentage of

intervals spent in the state of coordinated joint attention was small for each participant,

the fact that it emerged at all is worth further discussion.

The present study proposed finding clear, identifiable behaviors that emerge prior

to joint attention behaviors. Similar to the study conducted by Bakeman and Adamson

(1984), the results indicate a developmental decrease in the amount of time spent

engaged with a person tied to an increase in the amount of time spent in supported and

coordinated engagement. Therefore, person engagement may be identified as a

behavior that precedes the emergences of joint attention. Additionally, this study found

that both dyads engaged in supported joint attention more frequently than coordinated

joint attention. This finding complements the results of Bakeman and Adamson (1984);

the dyads in their study spent an average of 20% of each session in passive joint

engagement and the dyads in the current study spent an average of 17% of each

session in supported joint engagement. The results from this study indicate that infants
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as young as two months old are engaged in supported joint engagement. Additional

research is needed to affirm these findings.

Although the results of the current research are similar to the results of Bakeman

and Adamson (1984), there were many differences across the two studies. Bakeman

and Adamson (1984) observed each parent-infant dyad at 3 month intervals, starting

when the children were 6 or 9 months of age and continuing until the children were 15

or 18 months of age, for a total of 4 observations. This study observed two parent-

infant dyads every week for 12 consecutive weeks, starting when the children were 5

and 19 weeks of age and ending when the children were 18 and 33 weeks of age.

Each parent-infant dyad was observed for 10 minutes every week for a total of 12

observations. Bakeman and Adamson (1984) scored six types of engagement and

three additional codes (off-camera, adult intervention, and adult interruption). The

present study measured widely, scoring 12 child behaviors and 4 parent behaviors, as

well as the derived measures of gaze shift and the 5 types of engagement. These

additional measures allowed for separate analyses of the infant and parent behaviors.

Perhaps for these reasons, this study was able to observe supported and coordinated

joint attention in infants prior to 9 months of age.

Since one of the goals of the present study was to observe natural interactions

between typically developing infants and their parents, no restrictions on the parents

were in place nor were any instructions or feedback given to the parents. Therefore,

access to materials varied across dyads and play time sessions. During some of the

play time sessions no toys were present, thus limiting the opportunity for the child to be

engaged in object, supported, or coordinated engagement. Although the absence of
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toys limited some types of engagement, it allowed for the observation of the person type

of engagement. To continue to maintain a natural environment, but with more

consistency across dyads, future research could include a list of required materials for

each play time session. These materials would not have to be identical but would have

to be present for each session. Although the materials would be required to be present,

instructions would not be given in regards to how and when to use the toys, therefore

still allowing for the play time sessions to be free operant. Future research may want to

investigate what constitutes a “natural environment” for the observation of joint attention

behaviors in infants. The environment, such as in the family’s living room versus in a

laboratory setting, may not be as critical as the instructions and availability of materials.

For example, a session in the family’s living room with toys present may not be very

different from a session in an infant laboratory with the same toys present. Additionally,

the instructions provided to the parents are an important variable. For example, if the

parents are told to show the infant a toy every 3 minutes this interaction may not be as

natural as if the parents were told to play with their child as they normally would.

Similarly, the positioning of the child varied across dyads and play time sessions.

The gaze of a child lying prone on a mat or blanket on the floor was more difficult to

capture by means of the video camera. The child’s gaze was also difficult for the parent

to attain, since looking up at the parent or an object was challenging. However, if the

infant was sitting up or lying supine, the parents were able to level with their child more

frequently and show objects to the infants more readily, and the infants were more able

to respond. If the parent was holding the child, the opportunities for the parent to initiate

joint attention by use of a gesture were limited. Although the body positioning of the
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infant would be difficult to regulate in the natural environment, it can affect the

observer’s ability to reliably capture joint attention behaviors.

Several issues with the methodology of the current study warrant discussion.

First, the amount of time off camera is a problem within the current analysis. An

average of 1.5 minutes of each of Abbott’s 10-minute play time sessions and slightly

more than 1 minute of each of Lucy’s observation sessions were invalid due to the

inability to see the child’s gaze. Only one camera was used in the current study,

therefore limiting the number of angles the researcher had access to while videotaping

and scoring. Previous studies utilized two cameras to capture joint attention behaviors

during mother-infant interactions (Bakeman & Adamson, 1984); Adamson, Bakeman, &

Deckner, 2004). Future research on joint attention behaviors in typically developing

infants and their interactions with their parent justify the use of at least two cameras to

effectively capture the infant’s and parent’s gaze.

Second, certain elements of the current observation code need further

development because IOA was reliable for some behaviors and unreliable for other

behaviors. For example, average IOA for types of engagement was 94.41% while the

average IOA for the child’s behavior of reach was 69.82%. The lower percentage of

IOA is due to difficulty in defining the movement cycle of reaching. What determines the

end of one reach and the beginning of the next reach? How far does the infant’s arm

need to be extended to constitute reaching? Due to the low IOA, it is difficult to

determine if reaching is a skill that develops prior to the emergence of joint attention. A

more well defined code, utilizing answers to the above questions, is needed to

investigate reaching in typically developing infants and its relation to joint attention skills.
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Additionally, the observation code needs to have a different definition of

“showing” to initiate joint attention. The current observation code indicates that the adult

must show an object to the child for it to be scored as “showing”. However, both

mothers attempted to initiate without using objects. For example, one of the mothers

stuck out her tongue to show the infant. Many times, the infant shifted gaze between

the mother’s tongue and the mother’s eyes, indicating a state of coordinated

engagement. The other mother played anticipatory games with her child, pretending

her hand was a chicken and “bawking” as the hand got closer and closer to the infant.

Again, the infant shifted gaze between the mother’s hand and eyes, indicating a state of

coordinated engagement. Due to the observation code, however, these behaviors were

included in the data.

Vaughan et al. (2003) raise the possibility of the effects that the parent’s behavior

has on joint attention at different points in an infant’s development. A more engaged

and directive parenting style might be efficacious in the development of joint attention

skills in very young infants. The parents of both infants in this study initiated joint

attention using gestures (point, show, and give) at a relatively high rate per minute.

What is more interesting, however, is the rate at which the infants responded to these

initiations. Samantha initiated joint attention 2.2 times per minute and Abbott responded

to these initiations 1.5 times per minute. Lola initiated joint attention 1.8 times per

minute and Lucy responded half of the time. The data paths indicate that both dyads

are moving together, indicating an even level of responding from the infants when

compared to their mothers’ initiations. It is unclear, however, who is leading this

interaction and who is following: are the parents initiating joint attention more frequently
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because the infants are responding at a higher rate, or does the infants’ behavior

indicate an ability to respond thus resulting in the increase in parent initiations? For

example, if the child stopped responding, would the parent continue initiating? An

analysis of the contingencies surrounding this interaction would be invaluable in the

treatment of children diagnosed with autism. The frequency of child responding and

initiating are important variables in many intervention procedures in autism (Greer,

2002), including shaping techniques.

Shaping is a very powerful tool in changing the behavior of children. The

behavior of typically developing infants is shaped as a part of their normal interaction

with the environment. Parental involvement can enhance the child’s behavior by

successively moving the criteria for reinforcement ahead by small increments (Novak &

Pelaez, 2004). The order in which joint attention behaviors are shaped in an infant’s

natural environment is extremely important to inform infant interventions for autism

spectrum disorders. Results from this study indicate that person engagement precedes

supported engagement. Specifically, steady eye contact with another person may need

to occur at a high rate before teaching a child to respond to an initiation for joint

attention.

A vital part of all shaping procedures and teaching interactions is what is

functioning as a reinforcer. The variable that is maintaining the rate of responding to

joint attention or initiating joint attention is particularly important in interventions for

children diagnosed with autism. For the few studies that taught joint attention

topographies, the reinforcers that presumably maintained these topographies varied

(Jones, Carr, & Feeley, 2006; Martins & Harris, 2006; Taylor & Hoch, 2008; Whalen &
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Schreibman, 2003). Taylor and Hoch (2008) primarily used adult social engagement as

consequences for responding to and initiating joint attention. Dube et al. (2004)

hypothesized that social interactions are necessary and relevant stimuli for the

topographies of joint attention. In typically developing infants, does this social

interaction function as a reinforcer at birth or does this interaction gain its effectiveness

because of operant conditioning (Holth, 2006)? And if so, is there a difference in how

these social interactions function from birth in typically developing children and children

diagnosed with autism (Holth, 2006)? Further analyses of these types are needed to

determine what is functioning as a reinforcer for these typically developing infants.

Based on results of the current research, it is suggested that future research in the area

of joint attention investigate the use of social interactions as reinforcers and encourage

more effective interventions for children diagnosed with autism.

Results from this study indicate that infants as young as 5 months of age are

able to engage in coordinated joint attention. Results also indicate that person

engagement appears to be a behavior that precedes the emergence of joint attention.

Future research should target a larger number of mother-infant dyads as well as infants

younger than 5 months of age. Additionally, future research needs to identify what the

reinforcers are that serve to establish and maintain the joint attention interaction, as well

as how to establish these stimuli as reinforcers in children that do not appear to engage

in joint attention. Results from the current study and from future research will inform

interventions for infants’ diagnosed with autism.
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Table 1

Infant Joint Attention Matrix Summarizing Methods Used in the Literature

Citation
Participants &

Age Setting
Recording
Devices

Measured
Behaviors

Lengh of
Recorded
Session

Instructions
Given

Adamson,
Bakeman, &

Deckner (2004)

56 mother-infant
dyads; Seen 5 times
at 3 month intervals
(18, 21, 24, 27, & 30)

4.6 m x 3.1m play
room (suite of rooms

designed for
research

2 cameras behind
one way mirrors on
opposing walls of

playroom
11 engagement state

categories
Eight 5-minute

scenes

Communication Play
Protocol (interacting,

requesting,
commenting, &

narrating)

Bakeman &
Adamson (1984)

28 mother-infant &
peer-infant dyads;
Seen at 3 month

intervals (either 6, 9,
12, & 15 mos or 9,
12, 15, & 18 mos)

Infants' home (in the
largest room in which
the infant typically

played)

2 black & white video
cameras on

opposing sides of the
room

6 categories of
engagement

10-minutes of usable
footage across 3
conditions (mother,

peer, & alone
condition)

"They were told that
we needed

videotapes of their
babies' typical

performances, not
records of their
"best" ones."

Hart & Risely
(1992)

40 mother-infant
dyads; Seen at 1

month intervals (from
9 mos until 36 mos) Infants' home Tape recorder

10 parenting
variables (amount of
parenting per hour,
social interaction, &
quality of utterances) 1 hour

"Do what they usually
do with the child"

Vaughan, Mundy,
Block, Burnette,
Delgado, &

Gomez (2003)

57 caregiver-infant
dyads (Seen at 9
months and 12

months)
10-x 12-ft carpeted
laboratory room

Super-VHS
Panasonic video

equipment through a
one-way mirror

3 assessments:
caregiver-child joint

engagement
interaction, ESCS, &
temperament data

(IBQ)

caregiver-child
assessment--7 mins;
ESCS--20 mins; IBQ--

n/a

caregiver-child
assessment: "play
as you normally
would at home";

ESCS: experimenter
preseneted child with
a sequence of JA
opportunities; IBQ:
questionnaire
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Table 2

Development Testing Results

Abbott (4.5
months)

Abbott (8.75
months)

Lucy (1
month)

Lucy (4.75
months)

The Rossetti The Rossetti
Interaction-
Attachment

3-6 months 9-12 months Interaction-
Attachment

0-3
months

3-6 months

Pragmatics 3-6 months 9-12 months Pragmatics 0-3
months

6-9 months

Gesture N/A 9-12 months Gesture N/A N/A

Play 3-6 months 9-12 months Play 0-3
months

6-9 months

Language
Comprehension

3-6 months 9-12 months Language
Comprehension

0-3
months

6-9 months

Language
Expression

3-6 months 6-9 months Language
Expression

0-3
months

6-9 months

Hawaiian Early
Learning Profile

Hawaiian Early
Learning Profile

Cognitive 3.5-5
months

11 months Cognitive 1-2
months

4-6 months

Expressive
Language

5-7 months 6.5-8
months

Expressive Language 1-5
months

5-7 months

Gross Motor 1.5-2
months

6-10.5
months

Gross Motor 1.5-2.5
months

3-5 months

Fine Motor 4-5.5
months

Can’t find Fine Motor 2-3
months

4-5 months

Social-Emotional Can’t find Can’t find Social-Emotional 1.5-4
months

5.5-8.5
months

Self-Help Can’t find 9-12 months Self-Help 3-5
months

6.5-9
months
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Table 3

Brief Behavior Definitions

Behavior Brief Definition
Child Behaviors
Gaze
Toy Looking at the toy is defined as the child looking at a toy that the parent is not holding or

playing with.

Parent Looking at the parent is defined as the child’s gaze being directed towards the parent’s face.

Watching the parent Occurs if the child is looking at the object or at the parent’s hands while the parent is
manipulating the object.

Camera Looking at the camera is defined as the child’s gaze being directed towards the video camera.

Gestures
Reach A reach is defined as an extension of the arm(s) with a closed or open hand. The child may

reach for an object and never actually touch it (distal reach). The child may reach for an object
and touch it (contact reach).

Grasp Child wraps at least one of their hands around a toy, clothing, or body part and maintains
contact with that object for at least 1 second. The child can grab a toy, clothing, or body part
with one or two hands.

Point Type P Child uses isolated finger to gesture to an object and the finger is extended and adjacent
fingers are splayed downward or outward, as to separate the isolated finger from adjacent
fingers. This could be a contact point or distal point.

(table continues)
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Table 3 (continued).

Behavior Brief Definition
Point Type H Child gestures to an object with more than one finger extended, and the selective part of

gesture is the finger(s). This can be contact or distal.

Show Child holds object in hand and extends toward parent, or tips toward parent, or rotates to
expose a part of the object to the parent.

Give Child puts item into parent’s hand, or touches item to parent’s body part, or moves object in
front of parent in a way that transfers possession of the object to the parent.

Following Occurs when some aspect of the child’s non-verbal behavior changes in response to the
parent’s behavior. The behavior of Following indicates that the child is aware of what the
parent is doing.

Vocalizations
Verbalizations Child makes an auditory sound, such as cooing, babbling, or gurgling.

Hiccup An auditory sound made when the child inhales air; sounds similar to a hiccup.

Protests Child engages in vocalizations such as yells, whines with a distress (example but not limited to
pain, fear, etc.), or screams which may or may not be accompanied by physically retreating or
protesting.

Parent Behaviors
Gestures
Point Parent uses isolated finger to gesture to an object and the finger is extended and adjacent

fingers are splayed downward or outward, as to separate the isolated finger from adjacent
fingers. This could be a contact point or distal point.

(table continues)
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Table 3 (continued).

Behavior Brief Definition
Show Parent holds object in hand and extends toward child, or tips toward child, or rotates to expose

a part to the child.

Give Parent puts item into child’s hand, or touches item to child’s body part, or moves object in front
of child in a way that transfers possession of the object to the child.

Vocalizations
Verbalizations Parent makes a comment or asks a question that is directed toward the child. The comment or

question may be redundant (i.e., “spin, spin, spin”) or it may be “nonsense” words and sounds
(i.e. “boop, boop, boop,” “adieu”).

Derived Measures
Gaze Shift A gaze shift occurs if the child looks from the play object to the parent’s face in less than 3

seconds. That is, there is less than 3 sec between breaking gaze with the object and fixing
gaze on the parent’s face.

Types of Engagement
Unengaged Child is not involved with specific person, object, or activity.

Person Engagement Child interacts with parent, but without engagement with the current object or activity (i.e.,
dyadic, not triadic). The Person state is similar to Unengaged, except that it includes social
interaction. Social interaction includes looking at the parent, touching the parent (tickling, etc.),
or other non-toy-related interpersonal behavior.

Object Engagement Child interacts with object, without any behavior directed toward the parent or
acknowledgement of the parent’s presence (i.e., solitary play).

(table continues)
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Table 3 (continued).

Behavior Brief Definition
Coordinated Joint Child and parent are both actively engaged with the object and with each other. Must begin
Engagement with child’s gaze shift, point, show, or give gesture.

Supported Joint Child and parent are both actively engaged with the object, but the child does not contribute
Engagement sufficient interaction to qualify as coordinated joint attention.
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Table 4

Data Sheet Example

gaze

time T P W C reach grasp point show give follows point show give parent verbal child verbal hiccup protest time per obj supp coor un

0.01 T P W C D C T BP C 1 2 T BP C 0.01

0.02 T P W C D C T BP C 1 2 T BP C 0.02

0.03 T P W C D C T BP C 1 2 T BP C 0.03

0.04 T P W C D C T BP C 1 2 T BP C 0.04

0.05 T P W C D C T BP C 1 2 T BP C 0.05

0.06 T P W C D C T BP C 1 2 T BP C 0.06

0.07 T P W C D C T BP C 1 2 T BP C 0.07

0.08 T P W C D C T BP C 1 2 T BP C 0.08

0.09 T P W C D C T BP C 1 2 T BP C 0.09

0.10 T P W C D C T BP C 1 2 T BP C 0.10

0.11 T P W C D C T BP C 1 2 T BP C 0.11

0.12 T P W C D C T BP C 1 2 T BP C 0.12

0.13 T P W C D C T BP C 1 2 T BP C 0.13

0.14 T P W C D C T BP C 1 2 T BP C 0.14

0.15 T P W C D C T BP C 1 2 T BP C 0.15

0.16 T P W C D C T BP C 1 2 T BP C 0.16

0.17 T P W C D C T BP C 1 2 T BP C 0.17

0.18 T P W C D C T BP C 1 2 T BP C 0.18

0.19 T P W C D C T BP C 1 2 T BP C 0.19

0.20 T P W C D C T BP C 1 2 T BP C 0.20

0.21 T P W C D C T BP C 1 2 T BP C 0.21

0.22 T P W C D C T BP C 1 2 T BP C 0.22

0.23 T P W C D C T BP C 1 2 T BP C 0.23

0.24 T P W C D C T BP C 1 2 T BP C 0.24

0.25 T P W C D C T BP C 1 2 T BP C 0.25

0.26 T P W C D C T BP C 1 2 T BP C 0.26

0.27 T P W C D C T BP C 1 2 T BP C 0.27

0.28 T P W C D C T BP C 1 2 T BP C 0.28

0.29 T P W C D C T BP C 1 2 T BP C 0.29

0.30 T P W C D C T BP C 1 2 T BP C 0.30

vocalizationschild behavior parent behavior states of engagement
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Table 5

Interobserver Agreement

Summary of Interobserver Agreement Scores by Topography

Lucy 1 Lucy 8 Abbott 6 Abbott 10Overall Average
Gaze Toy 100 100 81.25 97.27 94.63

Parent 98.38 90.38 98.65 84.62 93.01
Watching 100 100 61.64 82.73 86.09
Camera 94.74 80.77 91.55 96.47 90.88

Reach Distal 66.67 68.94 84.62 55.56 68.95
Contact Toy 100 100 94.44 81.48 93.98
Contact Body Part42.86 23.53 100 0 41.60
Contact Clothing 25 20 100 66.67 52.92
Other 100 100 66.67 100 91.67

Gestures Point 100 100 100 100 100.00
Show 100 100 100 100 100.00
Give 100 100 100 100 100.00

Grasp 1 Toy 100 100 66.67 96.55 90.81
2 Toy 100 100 50 100 87.50
1 Body Part 100 100 100 100 100.00
2 Body Part 100 84.62 100 100 96.16
1 Clothing 100 100 100 100 100.00
2 Clothing 100 100 100 100 100.00

Parent BehaviorsPoint 100 100 33.33 90 80.83
Show 100 100 55.56 90 86.39
Give 100 100 100 91.67 97.92

Vocalizations (Seconds)Parent 85.8 99.8 99.62 93.12 94.59
Child 75.68 98.57 85.81 82.56 85.66

Vocalizations (occurrences)Parent 64.86 95.06 97.67 96.97 88.64
Child 74.19 82.5 76.71 70.58 76.00

States of EngagementPerson 99.77 93.18 99.31 100 98.07
Object 100 100 88.89 94.03 95.73
Supported 100 100 77.78 91.4 92.30
Coordinated 100 100 88.57 90.32 94.72
Unengaged 93.46 90 96.27 85.29 91.26

Overall IOA 89.01
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Figure 2. Abbott types of engagement.
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Figure 3. Abbott child behaviors.
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Figure 4. Samantha parent behaviors.
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Abbott Initiations and Samantha Responses
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Figure 6. Lucy types of engagement.
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Figure 7. Lucy child behaviors.
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Figure 8. Lola parent behaviors.

Lola Vocalizations

0%

20%

40%

60%

80%

100%

0

2

4

6

8

10

12

Parent Seconds Parent Occurrences

R
a
te

P
e
r

M
in

u
te

P
e
rc

e
n

ta
g

e
o

f
1
-S

e
c
o

n
d

In
te

rv
a
ls

R
a

te
o

f
O

c
c

u
rr

e
n

c
e

s
P

e
r

M
in

u
te

Lola Initiations

0

2

4

6

8

10

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Child's Age in Weeks

Point
Show
Give



51

Figure 9. Total number of initiations and responses.
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APPENDIX A

MATRIX SUMMARIZING JOINT ATTENTION LITERATURE
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Literature Review
Articles

Joint Attention Definition Components

Bruinsma, Koegel,
& Koegel (2004)

Initiation of joint attention: a child’s seeking
another’s attention. Responses to joint
attention: a child’s response to the parent’s
point or shift in eye gaze

Declarative triadic exchanges: serve to share
awareness, or the experience, of an object or event.
Imperative triadic exchanges: serve an
instrumental or requesting function

HHoolltthh ((22000066)) Joint attention can be said to involve the
detection of what another person attends to

Gaze following, social referencing, protoimperative
gestures, protodeclarative gestures and monitoring

Jones (2004) Joint attention involves two people actively
sharing attention with respect to an object or
event and monitoring each other’s attention to
that object or event

Mundy & Crowson
(1997)

Infants’ ability to respond to another person’s
visual line of regard and the capacity of infants
and toddlers to use gestures to coordinate visual
attention to events or objects with another
person.

Paparella & Kasari
(2004)

Context or state with caregiver and child jointly
attending to same object and

Category of nonverbal communication (showing and
pointing) that serve a declarative or sharing
communicative function.
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Reference Search Terms Findings
B Bruinsma, Koegel,& Koegel (2004) No search terms listed The amount of time children engaged in joint attention

is positively related to the child’s vocabulary size
Children diagnosed with autism do not tend to use
communication (eye gaze, commenting, requesting)
for social purposes as do typical children.

Holth (2006) No search terms listed Behavior-analytic work on verbal behavior with
children diagnosed with autism needs to integrate the
research body on joint attention. Research on joint
attention should integrate behavior-analytic principles
to produce more effective analyses of basic
processes involved.

Jones & Carr (2004) No search terms listed Studies suggest that the development of joint
attention provides the “basis of shared experiences
that is necessary for language acquisition, those
children who display more joint attention behaviors
were more likely to be described by their parents as
being more social than those children that did not
show joint attention. It is important that children
diagnosed with autism display both the form (initiating
and responding) as ell as the function (social) of joint
attention The major problems with all the
interventions used thus far has been a lack of social
motivation in the joint attention.

Mundy & Crowson (1997) No search terms listed Measures of nonverbal social- communication skills
may reveal defining symptoms of the social
disturbance of autism. Research has also
demonstrated non-verbal social-communication skills
may be predictive of important aspects of
developmental outcome in children diagnosed with
autism; reports have connected joint attention skills to
language development in childrenwith autism.
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Reference Search Terms Findings
Paparella & Kasari (2004) No search terms listed Declarative joint attention gestures are the strongest

forecaster of language abilities A complete
understanding of all sides of joint attention as it
relates to autism and other disabilities or the
importance of joint attention to developing language
skills in children diagnosed with autism does not yet
exist.
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Experimental
Articles

Joint Attention Definition Components

JJoonneess,,,, CCaarrrr,,
&& FFeeeelleeyy
((22000066))

Joint attention occurs when two
people…share attentional focus on
interesting objects and events in their

environment

Responding to joint attention: consisted of the child independently
alternating his gaze between the object and adult within 2 seconds of the
adult’s joint attention directive. Initiating joint attention: consisted of
the child independently directing the adult’s attention by alternating his
gaze and pointing at the object within 2 seconds of the presentation of
the interesting object or event.

Hwang &
Hughes
(2000)

Joint attention: The child directed the
attention of the partner toward an object or
event (Wetherby & Prizant, 1993): (a)
referential looking at the interactive partner
and an object (b) pointing to an object
within reach (e.g., when the child spilled
juice, he pointed to the juice while looking
at the interactive partner); and (c) showing
objects to the interactive partner

Martins &
Harris (2006)

Joint attention: the skill of using or
responding to nonverbal behavior to
regulate the experience of objects or
events with others

Responding to joint attention: at least a 90-degree head turn in the
direction of an object for 2 seconds, in response to and within 5 seconds
of a joint attention initiation of an attention-getting phrase followed by a
head turn by an experimenter. Initiating joint attention: a
communicative act for the purpose of commenting in response to and
within 5 seconds of an event. Communicative act: consisted of a motor
and/or vocal act direct toward an adult and awaiting a response.
Comment: a communicative act that directs the adult’s attention toward
the target object. Requesting items: a communicative act for the
purposes of obtaining an object or event. Protoimperative: defined by
the child’s request or rejection for social interaction, objects, or actions.
Protodeclarative: described as commenting, indicating, referencing;
calling another individual’s attention to an object or interest, showing
positive affect about an object or interest, or using an object as the
means to obtain adult attention; can include pointing, showing, giving
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Experimental
Articles

Joint Attention Definition Components

Pierce &
Schreibman
(1995)

Shifting attentional focus between object
and interactant

Supported joint attention: The child was actively involved with a toy
that the play partner manipulated to alter the child’s experience with that
object or actively watched the peer’s activities while maintaining an
interaction (e.g., watched peer while manipulating a car).
Coordinated joint attention: The child was actively involved with a
person and a toy (e.g., the target child and peer engaged in the same
activity with alternating periods of eye gaze to the peer).

Taylor &
Hoch (2008)

Joint attention involves the coordinated
attention between a social partner and an
object or event in the environment

Gaze shift: defined as the child having his or her head facing the item
and having both eyes directed toward the item within 5 seconds; the child
having both eyes direct toward the instructor’s face. Vocally respond to
bids for joint attention: defined as a contextually relevant verbalization
about the object, such as “it’s big” or “it’s upside down”. Initiation vocal
bids for joint attention: defined as a declarative statement prompting
the adult to orient toward an item in the environment that the instructor
determined to be novel or unusual.

Whalen &
Schreibman
(2003)

Joint attention is defined as the ability to
coordinate attention between n object and
a person in a social context

Whalen,
Schreibman,
& Ingersoll
(2006)

Joint attention can be broadly defined as
the ability to coordinate attention between
an object and a person in a social context.

Response training (responding to joint attention bids): placing the
child’s hand on an object, tapping an object, showing an object, following
a point, and following gaze. Mark: calling the child’s
attention to an object on which the child was not already focused or to a
new aspect of an object with which the child was already engaged.
Initiation training (initiate joint attention bids):
coordinated gaze shifting, protodeclarative pointing

Zercher
(2001)

Joint Attention refers to the sharing of
objects of cognition between two or more
individuals. The object may be a physical
object, a topic or idea presented verbally,
or an event in the environment

Gaze shift: follows the visual line of regard of a play partner; makes eye
contact, looks at target object, then back at partner’s face
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Reference Subjects Independent
Variable(s)

Direct Measures Collateral
Measures

Results

Jones,
Carr, &
Feeley
(2006)

5 children
diagnosed with

autism

Responding to
and initiating
joint attention

Percentage of
opportunities to
respond to and
initiate joint
attention

Initiating joint
attention,

maintenance,
extension,
collateral

changes, and
social validity

Correct responding to joint attention bids and
initiating joint attention bids increased for all
5 children. Initiating joint attention took

longer to acquire than responding. Parents
of 2 of the 5 children also taught JA at home
and in the community. Several additional

dependent measures demonstrated
collateral improvements in expressive
language and social-communicative

characteristics that were socially validated
by parent raters.

Hwang &
Hughes
(2000)

3 nonverbal
children

diagnosed with
autism

Social
interactive
training
program

Participants with
autism:
Frequency of eye
contact, joint
attention, and
motor imitation
Interactive partner
measures—
Social interactive
training strategies
(implement
contingent
imitation, naturally
occurring
reinforcement,
and expectant
look).

Not applicable All subjects increased their rate of social
communicative behaviors. The increase in
joint attention was less than eye contact or
motor imitation. The increases in these skills
were apparent during generalization probes
for all subjects. The generalization of joint
attention was not as great as the others.
Social validity significantly increased from
baseline to treatment. Interactive partner
measures all increased from baseline to
training.
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Reference Subjects Independent
Variable(s)

Direct Measures Collateral
Measures

Results

Martins &
Harris
(2006)

3 children
diagnosed with

autism

4 phases of
responding to
joint attention
were taught

Responding to
joint attention

Initiating joint
attention,
generalization
and follow-up
probes were
assessed

Correct responses to joint attention bids
increased for all three children during each
phase of treatment (and consequently
decreased when returned to baseline).
During post training assessments,
generalization of responses to joint attention
(no additional reinforcement was present)
was around 90% for each child. In the post
collateral measures of initiating joint
attention, one child initiated joint attention
once, one child initiated joint attention 4
times, and one child did not initiated any joint
attention interactions.

Pierce &
Schreibman

(1995)

2 children
diagnosed with

autism

Pivotal
response
training (PRT)
taught by peer
trainers

Maintains
interactions,
initiates
conversations,
initiates play,
nonengagement,
onlooking, object
engagement,
supported and
coordinated joint
attention

Not applicable Several weeks following PRT and during
follow-up both participants increased play
and conversation with peers and maintained
these skills; both children’s social behaviors
generalized to novel stimuli and settings;
One participant engaged in both forms of
joint attention with peers for the majority of
play intervals; second participant showed
more increases in joint attention following
PRT training and during follow-up than
during PRT treatment; both participants
expressed significant gains in language as
well.
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Reference Subjects Independent
Variable(s)

Direct Measures Collateral
Measures

Results

Taylor &
Hoch
(2008)

3 children
diagnosed with

autism

Presentation
of the verbal
directive
assigned to
each target
item to the
participant;
presence of
the target
items;
instructor’s
response to
the child’s
comment;
correct use of
prompting
strategies

Percentage of
trials in which
child looked at the
target item in
response to the
instructor’s point;
vocally respond to
bids for JA;
initiate vocal bids
for attention; the
percentage of
trials in which the
participant looked
back at the
instructor within 5
s after looking at
the item and
making the
comment

Novel setting
and stimuli
probes to
assess
generalization

Results showed a marked increase in the
percentage of opportunities in which the
participant looked at the item referenced by
the instructor and in the percentage of
opportunities in which the participant made a
comment about the target item. The
acquisition of the child looking back at the
adult and initiating joint attention was slightly
lower, although all children improved in both
of these areas.

Whalen,
Schreibman,
& Ingersoll
(2006)

4 children
diagnosed with

autism; 6
typically

developing
children

Whalen &
Schreibman
(2003) joint
attention
study:
Teaching joint
attention
behaviors:
response
training and
initiation
training

1) Responding to
showing, pointing,
and gaze shifting
of adult; 2)
Coordinated gaze
shifting (i.e.,
coordinated joint
attention); and 3)
Pointing (with the
purpose of
sharing, not
requesting)

Social
initiations,
positive affect,
play, imitation,
and language

Showed collateral changes in social
behavior (increase in social initiations and
positive affect), collateral changes in play
and imitation during a structured
assessment (improvement in functional and
symbolic play as well as spontaneous
imitation), and collateral changes in
language (spontaneous speech) all
increased from teaching joint attention skills
to children diagnosed with autism.
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Reference Subjects Independent
Variable(s)

Direct Measures Collateral
Measures

Results

Zercher,
Hunt,

Schuler, &
Webster
(2001)

6 year-old twin
boys with
autism; 3
typically

developing girls
(5, 9, 11)

Integrated
play group; 3
girls were

taught how to
engage boys

in play
(themes, gain
attention,
redirection,

ask questions,
imitated the

boys’
behavior, etc)

Girls: once the
adult observer
and posters were
gone, did they
maintain/use the
skills that they
were taught
Boys with autism:
initiations to joint
attention,
responses to joint
attention,
symbolic play
acts, and verbal
utterance

Shared
attention to
objects,
symbolic play
acts, and
verbal
utterances

Children without disabilities can be trained
to provide intensive and effective social
interventions for children diagnosed with
autism; typical children can maintain training
and implant intervention techniques with
multiple children with disabilities; this
intervention increased all variables in which
it intended; parents of children thought
intervention targets were valuable and
useful in many aspects of their children’s
lives.
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Descriptive Articles Joint Attention Definition Components of JA
Bono et al. 2004 Joint Attention essentially involves the

coordination and shared visual attention
between two people on an object or event.

Declarative joint attention has been operationalized as two
separate but real capacities within the child: Responding to joint
attention and Initiating joint attention

Charman 2003 Joint attention behavior: involves the
triadic coordination or sharing of attention
between the infant, another person, and an
object or event (includes gaze and point
following, showing, and pointing)

Literal marking: consists of emphasizing a specific part of the
environment by making it more salient perceptually, with or
without conventional features. Conventional marking: has
arbitrary, socially negotiated qualities to it, like pointing or using
works to refer to objects or events

Kasari, Freeman &
Paparella (2006)

Coordinated Joint Look- Child looks between adult and a toy to
share attention. No more than 3 seconds must separate the look
between the toy and the adult. Proximal Point- Child points to an
object within 4 inches of object purely to share interest with the
adult. Child's finger does not need to be touching object. Distal
Point- Child points to an object, which is more than 4 inches away
from pointing finger purely to share interest with the adult. Child
does not want adult to act on the toy. Following Proximal Point-
After adult points (to object within 4 inches of pointing finger), child
responds with an attentional focus. The child's eye-gaze shifts to
focus on the object that the adult is pointing to. Following Distal
Point- Child follows adult distal point (at least 4 inches away from
object). The child's eye-gaze shifts to focus on the object that the
adult is pointing to.

MacDonald et al.
(2006)

Joint Attention refers to gestures and eye
contact to coordinate attention with another
person in order to share the experience of
an interesting object or event.

Joint Attention Responding: child oriented the head and eyes in
the direction of examiner's pointing prompt within 5s Joint
Attention Initiation: include gaze alternation between object and
person, gestures toward an activated toy or picture in a book, and
vocalizations, which are intelligible comments or questions about
object while looking at the object or person
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Descriptive Articles Joint Attention Definition Components of JA

McArthur &
Adamson (1996)

Joint attention: coordination of attention;
allocation of attention to both objects and
their social partners; prevalence of episodes
of shared attention characterized by
reciprocal engagement between cooperating
partners as they selectively focus on objects
and events in their immediate surroundings;
may incorporate meaningful glances,
conventional gestures, and From adults,
language

Mundy, Sigman,
Ungerer, & Sherman
(1986)

Joint attention: the child’s skill in using
nonverbal behaviors to share the experience
of objects or events with others
Initiation join attention: the frequency with
which the child uses eye contact, pointing,
and showing to initiate shared attention to
objects or events
Responding to joint attention: refers to
the child’s skill in following the tester’s line of
regard and pointing gestures

IJA Lower level behaviors:
Eye Contact: Child makes eye contact w/ tester while
manipulating or touching inactive mechanical toy.
Alternate: the child alternates looking between an active object
spectacle and the tester's eyes. Child must shift his/her gaze from
object to the tester’s eyes.
IJA Higher level behaviors:
Point: With clear articulation of index finger child points to active
toy, pictures in book (before tester), wall posters (before tester), or
other unobtainable object or event w/ or w/o eye contact
Show: Child raises toy upward toward tester's face while looking
at tester. Typically brief bids w/ child quickly retracting preferred
object.
RJA Lower level behaviors:
Following proximal point/touch-child orients head and eyes to
tester’s point in book
RJA Higher level behavior:
Following line of regard- on left, right and behind trials child turns
head sufficiently to indicate looking beyond end of E’s index finger
and in direction of E’s head turn
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Descriptive Articles Joint Attention Definition Components of JA

Mundy, Sigman, &
Kasari (1990)

Gestural JA or indicating skills: refer to
children’s use and comprehension of
conventional gestures such as pointing to
objects and showing objects to other people.
These social skills also involve the use of
eye contact in conjunction with gestures or
alone as when children alternate their gaze
between an interesting object and a
caregiver.

Early Social Communication Scales; Gestural requesting:
reach, appeal, give, point. Joint attention: alternate, point,
show, look. Social behaviors: appeal, turn-take, invite, tease.

Sullivan et al. (2007) Joint attention involves the ability to
coordinate attention between people and
objects (from Mundy, Sigman, Ungerer, &
Sherman, 1986). Two major components
are response to and initiation of joint
attention.

Imitation of Joint Attention (IJA) involves intentional directing of
another person’s attention, for social purposes, as in sharing an
experience rather than requesting an action or object. Response
to Joint Attention (RJA) involves the ability to “read” direction of
eye gaze, head turn, and/or pointing gesture cures to infer the
object of another person’s attention.

Warreyn et al. (2007) Joint Attention: triadic coordination of
attention between the infant, another
person, and an object or event, with both
parties aware of the focus of attention of the
other.

Imperative or requesting joint attention- which serves to ask for
something Declarative joint attention- which has the function to
share an interest in something with someone
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Reference Subjects Measures Compared to Peers Findings

Bono,
Daley &
Sigman
(2004)

29 children
diagnosed
with autism
aged 2-4

Developmental status: Mullen Scales
of Early Learning (MSEL), Standford-
Binet Intelligence Scale, Vocabulary
subtest from Verbal Reasoning area,
the Pattern Analysis subtest from the
Abstract-Visual Reasoning area, the
Quantitative subtest from the
Quantitative Reasoning area, and the
Bead Memory subtest from the Short-
Term Memory area.
Joint Attention Assessment: Early
Social communication Scales (ESCS)
Language: Reynell Developmental
Language Scales or Clinical
Evaluation of Language
Fundamentals-Revised (CELF-R).
Parent-report intervention log

Better joint attention skills (initial
assessment) were associated with
greater language development; gains in
language as a result of intervention
depended upon the child’s ability to
respond to bids for joint attention from
others and initial language skills.

Contribution: Response to Joint
Attention pivotal moderator, increasing
this skill will led to improved language
skills.
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Reference Subjects Measures Compared to Peers Findings

Charman
(2003)

infants with
autism
(assessed at
24 & 42
months)

Early joint attention behaviors and
later symptom severity; spontaneous
play; gaze switch; joint attention goal-
detection (looking up toward the
experimenter); imitation modeled
action of objects.

Gaze switch
associated with
language ability;
looking toward exp.,
functional, and pretend
play not associated
with language ability;
play, gaze switch, and
imitation were
indicators of symptom
severity at 20 months

Imitation was associated with language
ability; gaze switches and imitation were
associated with symptom severity at 42
months

Kasari,
Freeman &
Paparella
(2006).

58 children
diagnosed
with autism
aged 3 and 4
(46 boys).

Assessments of joint attention and
play skills and mother-child interaction

Improvements in both initiating and
responding to joint attention through
joint attention intervention; generalized
skills to caregivers; collateral effects
between joint attention and play

MacDonald
et al.
(2006)

Children with
ASD and

typical peers
aged 2-4

Joint Attention subtests by NECC
based on ESCS dev. by Mundy,
Hogan, and Doehring (1996).

Both groups show
equal amounts of
responding to joint
attention; initiating joint
attention was observed
in typical child but in
less than half children
w/ASD

Contributions: The Joint Attention
Subtest by NECC based on tasks
described by Mundy et al., 1996 is a
reliable protocol for assessing
responding to and initiation of joint
attention in typically developing children
and children diagnosed with autism
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Reference Subjects Measures Compared to Peers Findings

Mundy,
Sigman,
Ungerer, &
Sherman
(1986)

18 children
diagnosed
with autism

Early Social Communication Scales;
Assessment of play skills—functional
acts and symbolic acts

Children diagnosed
with autism displayed
marked deficits in non-
verbal indicating
behaviors

Contributions: A deficit in the
development of non-verbal indicating
behaviors is a significant characteristic
of young children who receive a
diagnosis of autism.

Mundy,
Sigman, &
Kasari
(1990)

15 children
diagnosed
with autism

were
matched

with 1 group
of children
with mental
retardation
on mental
age and
another
group of

children with
mental

retardation
on language

age

Joint Attention Assessment: Early
Social Communication Scales (ESCS)
Language; the Cattell Scales of Infant
Intelligence; and the Reynell
Language Scales

Children diagnosed
with autism displayed
deficits in gestural joint
attention skills

Contributions: The measure of
gestural nonverbal joint attention was a
significant predictor of language
development in children diagnosed with
autism.
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Reference Subjects Measures Compared to Peers Findings

Sullivan et
al. (2007)

Siblings of
child with
autism
assessed 14
& 24 months

Parent Concern Questionnaire
Butterworth Response to Joint
Attention tasks; Standardized Autism
Diagnostic; Other skills assessed
(receptive and/or expressive
language, Preschool Language,
Comm. and Symbolic Behavior., and
Early Learning Composite (ELC)

ASD outcome group
difficulty responding to
joint attention cues
w/gaze shift, head turn,
and were twice as
likely to respond to
look point tasks then
look only tasks. RJA
levels at 14 months
correlated with
outcome expressive
lang. and look point
trials were correlated
with nonverbal
cognition. The ASD
group made little/no
improvements in RJA
btw. 14–24 month
assess stability of RJA,
consistent responding
to tasks increased for
all children.

Contribution: Statistical significance
btw poor RJA outcome diagnosis of
ASD. 2) Response to joint attention
possibly an important screening and
early intervention target.
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Reference Subjects Measures Compared to Peers Findings

Warryen et
al. (2007)

Preschool
aged
children
(with and
without ASD)
w/ mothers

Child’s looking behavior; IQ and Non-
verbal intelligence; Verbal/non comm.;
Temporal coordination (IRT btw event
and looking behavior.)

Children with ASD look
less often and shorter
glimpses at target
object and mother, less
gaze shift, longer
temporal coordination,
took longer to respond
to name, less
vocalization paired w/
eye gaze.

Contribution: It has been suggested
that different functions of Joint Attention
tap into diff. underlying processes and
activate separate regions of the brain
and relate differently to language
abilities and social and communication
symptom severity.
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APPENDIX B

FLYER USED TO RECRUIT PARTICIPANTS
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Do you enjoy watching your child learn and
develop?

If so, you may be interested in participating in a study on the
development of social behaviors in infants. Babies and their
parents in this study will be videotaped once per week for 3

consecutive months.

The purpose of this study is to see how social behaviors, such as
joint attention and imitation, develop across time in typically

developing children. If you are interested and your child is under 2
months of age, please contact ___________________.

In gratitude for your time and contribution, each
participating family will be presented with a video of

you and your child over the course of 3 months!
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APPENDIX C

COMPLETE INFANT JOINT ATTENTION OBSERVATION CODE
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Child Behavior

Observing Behavior

Watching the parent occurs if the child is looking at the object or at the parent’s hands
while the parent is manipulating the object.

Examples of Watching the Parent
 The child is looking at the toy that the parent is holding.
 The child is looking at the toy while the parent is manipulating it.
 The child looks at the parent’s hands while the parent spins the toy.

Non-examples of Watching the Parent
 The child looks at the toy after the parent lets go of it.
 The child looks at the parent’s face while the parent is manipulating a toy.
 The child looks at the toy they are holding.

Toy. Looking at the toy is defined as the child looking at a toy that the parent is not
holding or playing with. The child can be holding the toy, the toy can be hanging from a
mobile, a play mat, or the toy can be an object near the child that they are looking at.

Examples of Toy Gaze
 Child is holding a toy cow and their gaze is fixed on the cow.
 The child is looking at a starfish that is attached to the play mat that they

are laying on.
 The parent hangs a mobile on the child’s bouncy seat and then places the

child in the seat. The child looks at the toys hanging from their bouncy
seat.

Non-examples of Toy Gaze
 The child is looking at the toy that the parent is holding (this is watching).
 The child is looking at the parent’s face (this would be scored as P—gaze

shift to parent).
 The child is looking at their own hand.

Parent. Looking at the parent is defined as the child’s gaze being directed towards the
parent’s face.

Camera. Looking at the camera is defined as the child’s gaze being directed towards
the video camera.

Gaze shift. A gaze shift occurs if the child looks from the play object to the parent’s
face in less than 3 seconds. That is, there is less than 3 sec between breaking gaze
with the object and fixing gaze on the parent’s face.
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Examples of Gaze Shift
 The child looks from the toy the parent is holding to the parent’s face.
 The child looks from the parent, to a toy, and back to the parent.
 The child looks from the toy they are holding to the parent’s face.

Non-examples of Gaze Shift
 The child looks from the toy to the parent in 5 seconds.
 The child looks at the toy the parent is holding.
 The child looks at the parent’s shirt

If the parent is not looking at the child, then eye contact is not required.

Scoring observing behavior.
 “T” for looking at the object while the parent is not holding or playing with it

(NOTE: coding sheet has “T” for toy, but this also applies to other objects that are
the focus of joint attention, such as a fan or the family dog).

 “P” for looking at the parent’s face.
 “C” for looking at the video camera.
 Both “T” and “P” for intervals with a gaze shift from the toy to the parent’s face.
 “W” (Watching) for looking at the object or parent’s hands while the parent is

holding or manipulating the object.
 If both the child and the parent are holding or manipulating the same object AND

the child is looking at the toy, score the second as both “W” (watching) and “T”
(toy).

 Leave blank if none of these apply (e.g., looking at the ceiling and not
manipulating a play object).

 If you cannot see the child’s eyes, you cannot score the gaze. Use your pencil to
darken the seconds in which you cannot see the child’s eyes.

 IOA for gaze shifts will be calculated on the frequency of T-P shifts, with a plus-
or-minus 1 sec window of agreement. For purposes of IOA for gaze shifts, “T”
and “W” are equivalent. For example,

o No agreement: T|P|P|P and P|P|T|P
o Agreement: T|P|P|P and P|T|P|P
o Agreement: P|P|W|P and P|T|T|P
o Agreement: P|T|P|P and T|P |P|P|P.

Gestures

Grasp. Child wraps at least one of their hands around a toy, clothing, or body part and
maintains contact with that object for at least 1 second. The child can grab a toy,
clothing, or body part with one or two hands. Score the material that the child grasps as
a toy, clothing, or body part.

Examples of Grasp
 Child reaches for a toy on the floor and picks it up.
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 Parent shows a toy to the child and the child removes it from the parent’s
hand.

 Child wraps their hand around a parent’s finger.

Non-examples of Grasp
 Child extends their hand toward an object but does not make contact with

the object.
 Child extends their hand toward an object and makes contact with the

object, but does not grab it.

Reach. A reach is defined as an extension of the arm(s) with a closed or open hand.
The child may reach for an object and never actually touch it (distal reach). The child
may reach for an object and touch it (contact reach). If it is a contact reach, score what
the child contacted as a toy, clothing, or a body part.

Examples of Reaching
 Parent shows a toy and the child extends their hand and arm towards the

object.
 A toy is lying on the floor and the child extends their hand and arm

towards the toy.
 The child extends their hand towards the parent’s mouth and touches the

parent’s mouth.
 Child extends their arm(s) away from the side of their body and does not

come into contact with anything.

Non-examples of Reaching
 Child grabs their clothing.
 Child turns their hand with their elbow bent.

Point Type P. Child uses isolated finger to gesture to an object and the finger is
extended and adjacent fingers are splayed downward or outward, as to separate the
isolated finger from adjacent fingers. This could be a contact point or distal point.

Example of Point-P:
 The child points to the dog as it enters the room.
 The child extends their arm and points at the toy on the mobile.

Non-examples of Point-P:
 The child grasps a toy with both hands.
 The child touches an object with an open hand.

Point Type H. Child gestures to an object with more than one finger extended, and the
selective part of gesture is the finger(s). This can be contact or distal.
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Example of Point-H:
 The child touches book picture with whole hand or multiple fingers and this

appears to be a referential gesture.

Non-examples of point:
 Spitting and rubbing spit on stimuli
 Child touches finger or hand to picture in book in order to turn the page
 Gestures without the hand (e.g., head, elbow)

Show. Child holds object in hand and extends toward parent, or tips toward parent, or
rotates to expose a part of the object to the parent. Object remains less than half the
distance between the child and the parent (the child does not touch object to parent).
Shows are typically brief, with the child retracting the preferred objects.
If the parent attempts to take the object and child resists, score as Show.

Examples of Show:
 Child holds up a toy cow in the direction of the parent.
 Child turns a toy phone to expose the part that is lighting-up to the parent.

Non-example of Show:
 Excludes showing that occurs as part of a behavioral requests such as

showing toy to parent for assistance.

Give. Child puts item into parent’s hand, or touches item to parent’s body part, or
moves object in front of parent in a way that transfers possession of the object to the
parent. Possession includes anything in the parent’s hands. Eye contact is not
necessary. Object must be extended more than half the distance between the child and
the parent. The object can be physically present or imaginary.

If the parent attempts to take the object and child resists, score as Show.

Examples of Give:
 The child gives their pacifier to the parent.
 The child holds out a toy and places it in the parent’s hand.

Non-example of Give:
 Excludes requests that are not part of play such as giving toy to parent for

assistance.

Following the parent’s lead. This occurs when some aspect of the child’s non-verbal
behavior changes in response to the parent’s behavior. The behavior of Following
indicates that the child is aware of what the parent is doing.

NOTE: Following is coded to help define the Supported type of engagement. Following
shows that the child “is aware” of the parent’s activity with respect to the object, but in a
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way that does not rise to the level of Coordinated; i.e., no Gaze shift, Point, Show, or
Give).

Examples of Following:
 A response to a parent’s comment:

o Parent says, “I see the puppy running” and the child looks in the
direction of the puppy.

o Parent says, “Your turn” and the child plays with the toy.
o Parent says, “Look at this cool toy” and the child looks in the direction

of the toy.
 Taking an object from the parent’s hand; this may be during a parent’s Give

but also at other times.
 Taking turns or other sequential play gestures; e.g., the parent puts a ring on

the tower and the child puts another ring on the tower.
 Parent opens and holds out a toy and the child takes something from it.
 Following is likely after a parent’s Point; the parent points at an object and

says, “Look” and the child looks at the object.

Non-examples of Following:
 Pointing, Showing, or Giving are not Following because they can initiate or

maintain the state of Coordinated JA.
 Moving the head while watching the parent is not Following – it is Watching.
 Parent places a toy on the floor, lets go of it, and then the child grabs it. This

is not Following because the toy is already in place when the child grabs it;
child’s behavior does not indicate awareness that the parent put it there.

Scoring gestures.
Score Grasp as duration. If the child grasps a toy, blanket, or other object with one
hand, put a line through 1 and score the duration of the grasp. If the child grasps a toy,
blanket, or other object with two hands, put a line through 2 and score the duration of
the grasp. Document the item that the child is grasping as a toy, clothing, or body part
by putting a line through the corresponding letter.

Score Reach as duration. If the child extends their arm away from their body but does
not touch anything, put a line through D for Distal Reach. If the child extends their arm
away from their body and touches a stimulus, put a line through C for Contact Reach.
Document the item that the child is in contact with as a toy, clothing, or body part by
putting a line through the corresponding letter.

If the point is type H, then write “H” in the Point column. Write either “P” or a check mark
for type P. For IOA: P = H = agreement.

The entire duration of gestures should be coded. Use a line or arrow to indicate the
duration of any gesture lasting longer than the second in which it began.

“F” for Following the parent’s lead.
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NOTE: Following may co-occur with Watching; if so, code both. This may happen during
a parent’s Show and Give.

Examples of Watching and Following together:
 Parent Shows a toy, and the child looks at it and reaches out to take it.
 Parent holds out a toy to Give to the child, and the child looks at it and

reaches out to take it.
 Parent is putting a ring on the ring stacker and the child is watching the

parent put theirs on, and then the child puts their ring on the ring stacker.

NOTE: Following may co-occur with Giving; if so, code both.

Example of Giving and Following together:
 Parent gives a ring to the child, and then the child Gives one to the parent.

Vocalizations

Verbalizations. Child makes an auditory sound, such as cooing, babbling, or gurgling.

Examples of Verbalizations:
 Child blows a “raspberry”.
 Child says “da da da”.
 Child makes a grunting sound as they are reaching for a toy.

Non-examples of Verbalizations:
 Child crying.

Hiccup. An auditory sound made when the child inhales air; sounds similar to a hiccup.

Non-examples of Hiccup:
 Child says “da da da”.
 Child says “ooooooo”.
 Child laughs.

Protests. Child engages in vocalizations such as yells, whines with a distress (example
but not limited to pain, fear, etc.), or screams which may or may not be accompanied by
physically retreating or protesting.

Examples of Protests:
 The child starts crying while playing with a stuffed animal.
 Child vocalizes while protesting.
 Child cries while getting their diaper changed.
 Child makes a whining sound when parent sits them up.
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Non-examples of Protests:
 Child is given their pacifier and child throws it.
 Child gets excited and vocalizes when being tickled.
 Child babbles extremely loudly.

*If the parent assists the child in any of the gestures or vocalization (i.e. hand-over-hand
the child to grasp an object, helps the child grasp their foot, hand-over-hand the child to
give the parent a toy, or manipulates the child’s mouth to make a vocalization) put a star
in that second and score the duration of the prompt.
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Parent Behavior

Gestures

Point. Parent uses isolated finger to gesture to an object and the finger is extended
and adjacent fingers are splayed downward or outward, as to separate the isolated
finger from adjacent fingers. This could be a contact point or distal point.

Give. Parent puts item into child’s hand, or touches item to child’s body part, or moves
object in front of child in a way that transfers possession of the object to the child.
Possession includes anything in the child’s hands or mouth (such as a pacifier). Eye
contact is not necessary. Object must be extended more than half the distance between
the child and the parent.

If the child attempts to take the object and parent resists, score as Show.

Example of Give:
 The parent gives a pacifier to the child.
 The parent holds out a toy and places it in the child’s hand.
 Parent places a bumble bee in the child’s lap.

Non-example of Give:
 Parent points to a toy on the play mat.
 Parent holds up a bumble bee and makes a buzzing noise.

Show. Parent holds object in hand and extends toward child, or tips toward child, or
rotates to expose a part to the child. The object may be fixed to a play mat or saucer:
the parent manipulates a part of the object to expose the object to the child. A show
must be at least 1 second in duration. The object may touch the child if the parent is
showing the toy and then using it in an anticipatory game.

Examples of Show:
 Parent holds object in front of child and says, “Look…,” “See, it’s a…,” or

makes a comment about toy.
 Parent manipulates a toy in the correct manner to model for the child.
 Parent holds up a caterpillar in front of the child and then says “boop, boop,

boop” while the parent moves the object closer and closer to the child before
kissing the child on the cheek with the caterpillar.

Non-example of parent Show:
 Parent picks up a toy, turns it so that the front of the toy is facing the child but

immediately puts it down; does not hold up the toy and display it.
 Parent holds an item closer to their body (not half way between the child and

parent) so the child can see into it.
 Parent places a toy cow in the child’s lap.
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Vocalizations.

Verbalizations. Parent makes a comment or asks a question that is directed toward
the child. The comment or question may be redundant (i.e., “spin, spin, spin”) or it may
be “nonsense” words and sounds (i.e. “boop, boop, boop”, “adieu”).

Examples of Verbalizations:
 The parent says “Well good morning”.
 The parent says “I hear your brother laughing in the other room”.
 The parent says “Here comes the bee. Buzz, buzz, buzz”.

Non-examples of Verbalizations:
 Parent speaks to another child or spouse in the room.
 Parent looks at the camera operator and asks to stop the session.

Scoring Parent Behavior

Score the duration of adult gestures and verbalizations by checking contiguous seconds
or putting arrows to next interval. Score in the second that the parent begins to speak or
gesture.

Score the comments by adults that occur as part of gestures. Example, adult points and
says “look”.



82

Types of Engagement

Unengaged – Child is not involved with specific person, object, or activity. The
minimum duration for Unengaged is 2 sec. That is, the coding sheet must have at least
2 consecutive seconds in which there are no coded occurrences of T, P, W, F,
Comments, Conventional Gestures, Point, Show, or Give. Therefore, a brief, 1-sec look
away from the toy and parent will not trigger a change to the Unengaged state.

Person engagement – Child interacts with parent, but without engagement with the
current object or activity (i.e., dyadic, not triadic). The Person state is similar to
Unengaged, except that it includes social interaction. Social interaction includes looking
at the parent, touching the parent (tickling, etc.), or other non-toy-related interpersonal
behavior. The minimum duration of the Person state is 3 seconds. That is, the coding
sheet must have at least 3 consecutive seconds in which there are no coded
occurrences of T, W, F, Conventional Gestures, Point, Show, or Give (only P or Other
vocalizations is coded).

Coordinated joint engagement – Child and parent are both actively engaged with the
object and with each other. Must begin with child’s Gaze shift, Point, Show, or Give
gesture. This type of engagement is maintained by the child’s Gaze shifts, Point, Show,
or Give gestures, with no more than a 15-s gap between any two of these behaviors.
This type may be maintained for a maximum of 15 sec by the child’s Comments or
Conventional Gestures alone. If there are Comments but no Gaze shift, Point, Show, or
Give gesture within 15 sec of the initiating behavior, then the Coordinated state ends
after the last Comment within 15 sec (even if the Comments continue).

Coordinated is initiated by: Gaze shift, Point, Show, or Give
Coordinated is maintained by: Gaze shift, Point, Show, Give with <15 s gap
Coordinated is maintained for max 15 sec by: Comments, Conventional Gestures

Supported joint engagement – (equivalent to Passive joint) Child and parent are both
actively engaged with the object, but the child does not contribute sufficient interaction
to qualify as Coordinated joint attention. This type of engagement is initiated or
maintained by both (a) the parent’s Comments and gestures AND (b) the child
behaviors of Watching the parent, Following the parent’s lead, Comments, or
Conventional Gestures, with no more than a 15-s gap between any two of these
behaviors.

Supported is initiated by: Watching, Following, Comments, Conventional
Gestures

Supported is maintained by: Watching, Following, Comments, Conventional
Gestures with <15 s gap

Object engagement – Child interacts with object, without any behavior directed toward
the parent or acknowledgement of the parent’s presence (i.e., solitary play).
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Scoring Types of Engagement. If the sample ends before the criteria for a type
change can be evaluated (e.g., 15 s to maintain Coordinated), then continue to score
the end of the sample the same as the most recent type of engagement.

Note that a shift in the object does not necessarily mean a shift in Type of Engagement.
For example, given Coordinated Joint Attention to a toy, if the child shifts focus to the
camera by initiating JA, and the parent follows the child’s lead and also shifts to the
camera, then Coordinated engagement may be maintained).
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APPENDIX D

PARENT INTERVIEW FORM
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Parent Interview

Child:____________________________ DOB:
:

1. Mothers Name:

2. Fathers Name:

3. Address:

4. Phone Number:

5. What is the best day and time of day for you and your child to participate in the
10 minute play session?

6. Names and ages of other Children:

a. Can the other children be occupied during the 10 minute play time
session?

7. Names of any other people living/visiting in the home:

8. Where do you prefer us to park?

9. Are there any house rules we should know about?
a. Shoes in the house:
b. Knock or ring the doorbell:
c. Drinks (water):
d. Others:

10.Do you have any pets?

11.Severe allergies of any family members (i.e. perfume, cats, peanuts, etc.)?

12.Questions or concerns of parent:
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APPENDIX E

INSTRUCTIONS TO PARENTS
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Instruction to Parents

 You are welcome to ask any questions before and after the 10 minute play time
session.

 We are not allowed to talk to you during the 10 minute play time session

 We are not allowed to give you any sort of feedback regarding your interaction with
your child.

 We will reserve 1 hour for the play time session and any questions or comments you
may have. You are welcome to use the entire hour for questions or comments, or
you may choose to just complete the 10 minute play time session and we will leave.
Please let us know your preference.

 We are not allowed to engage in play interaction with any of your children. While we
would love to play with all of the children, it may affect the goals of this thesis.

 Please feel comfortable to be you! Move around and play as you normally would.

 Do not worry about house cleanliness. It is okay if the house is lived in!
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OBSERVER’S PROTOCOL
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Protocol

Intake Session
 Parent Interview
 Parent Protocol
 Sign Informed Consent Form
 Provide them with Nicky and Carley’s contact information

Day before Session
 Call to confirm scheduled session.

Prior to Arrival
 Always arrive on time!
 Dress appropriately.
 Call Carley/Nicky when arriving and leaving the house EVERY time!
 Do not leave cell phone ringer on when in the house.
 Review parent questionnaire.
 Review session log from previous session.
 Maintain confidentiality at all times.
 Smile and compliment the cuties 
 Make sure all materials (camera, session log, battery, tri-pod, etc) are available

and ready.

In the Home
 Greet family members.
 Follow house rules (take off shoes, no drinks, etc).
 Set up the camera.

During the Play time session
 Always video playtime log with date, time, session number—write clearly and

with a pen.
 State clearly when time starts and stops. Specifically say “Time is starting” and

“Time is up”.
 Keep track of time!
 Do NOT speak to anyone during the 10 minute session!
 Carley and Nicky CANNOT react to the parent and child interaction in anyway!
 After the session is up, do NOT give feedback!

After the Play time session
 Clean up the camera and datasheet.
 Ask the family if they have any questions prior to leaving.
 Thank the family for their time.
 Make sure to confirm the next session prior to leaving.
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Playtime Log

Child/Parent:________________________

Observer:__________________________

Date:__________ Session #_______

Time In:__________ Time Out:_______

Notes:________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

________________________________________

Next Scheduled Session: __________________________________________
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Post Participation Questionnaire
This questionnaire was designed to help us describe the families that have participated
in our study. We hope that providing this information when we describe the procedures
and outcomes of this study will help other families and family interventionists. Thanks

for your support!
ALL INFORMATION WILL REMAIN CONFIDENTIAL.

Child’s Name _____________________________________Date of Birth ___________

How old was your child (in weeks) at the beginning of this study? _________________

How old was your child (in weeks) at the end of this study? ______________________

Mother’s age (at beginning of study): ________________________________________

Mother’s occupation: _____________________________________________________
Circle and Complete:

High School Degree

Bachelor’s Degree in:

Master’s Degree in:

Doctoral Degree in:

How would you best describe your ethnicity? __________________________________

Father’s age (at beginning of study): _______________________________________

Father’s occupation: _____________________________________________________

Circle and Complete:

High School Degree

Bachelor’s Degree in:

Master’s Degree in:

Doctoral Degree in:

How would you best describe your spouses’ ethnicity?

What is your annual income (circle)?

under $50,000 $50,000-75,000 $75,000-100,000 $100,000-125, 000 over $125,000
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Please describe your experience with our study.

What did you like best about participating in the study?

What did you like least about participating in the study?

What would you change and how would you like to see it changed?

Would you and your family consider participating in a study like this again?

Additional Comments:
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Abbott/Samantha Lucy/Lola
1. What did you like best about
participating in this study?

Seeing the author on a
weekly basis  Having
the developmental
screenings and the
DVD at the end.

It was fun to have play
sessions recorded of Lucy
and me.

2. What did you like least about
participating in this study?

Nothing—everything
was very easy and
flexible to our
schedules. The authors
were very sweet and
professional.

That it didn’t last longer.


3. What would you change and how
would you like to see it changed?

I hate not writing
anything because I
want to be constructive
for the authors, but I
truly couldn’t think of
anything to say. Sorry!

4. Would you and your family consider
participating in a study like this again?

Yes. Absolutely.

5. Additional Comments The authors were both
pleasant fantastic ladies to
work with!!!
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Abbott and Samantha

Gaze

Session
Number

Age in
Weeks Toy Parent Watching Camera Off Camera Other

1 19 0.000000% 8.741259% 7.692308% 8.041958% 4.895105% 0.000000%
2 20 22.000000% 1.111111% 23.111111% 17.111111% 33.333333% 0.000000%
3 21 20.642978% 13.197970% 47.884941% 0.000000% 1.522843% 0.000000%
4 22 85.403727% 0.621118% 10.559006% 0.621118% 86.335404% 0.000000%
5 23 4.339623% 7.735849% 10.000000% 3.962264% 13.207547% 0.000000%
6 25 13.389121% 15.271967% 15.271967% 13.598326% 25.523013% 0.000000%
7 26 51.520270% 3.716216% 16.047297% 11.317568% 1.351351% 0.000000%
8 27 76.896552% 0.344828% 8.965517% 0.689655% 3.448276% 9.482759%
9 30 2.397260% 25.000000% 0.513699% 22.945205% 2.739726% 0.000000%
10 31 42.131980% 4.399323% 23.519459% 13.874788% 1.522843% 0.000000%
11 32 38.305085% 3.898305% 18.644068% 6.610169% 1.694915% 0.000000%
12 33 33.682373% 12.390925% 4.363002% 16.404887% 4.712042% 10.994764%

Types of
engagement

Person Object Supported Coordinated Unengaged
1 19 6.000000% 0.000000% 14.833333% 0.000000% 45.000000%
2 20 0.000000% 30.166667% 18.666667% 1.333333% 24.833333%
3 21 2.166667% 23.333333% 54.166667% 6.000000% 9.000000%
4 22 0.166667% 71.166667% 13.333333% 0.000000% 5.833333%
5 23 6.333333% 21.500000% 10.500000% 0.000000% 33.166667%
6 25 22.666667% 12.000000% 10.166667% 5.833333% 25.833333%
7 26 6.666667% 47.166667% 23.333333% 1.666667% 5.833333%
8 27 0.000000% 63.333333% 28.666667% 0.833333% 1.166667%
9 30 35.000000% 4.666667% 0.666667% 0.000000% 26.333333%
10 31 2.833333% 31.500000% 36.833333% 5.166667% 4.833333%
11 32 1.000000% 39.333333% 27.833333% 1.500000% 8.000000%
12 33 7.666667% 26.666667% 12.333333% 16.333333% 11.833333%

Vocalizations
(seconds)

Parent
Seconds Child Hiccup Protest

Child Total
Seconds

1 19 54.666667% 10.333333% 3.000000% 1.000000% 14.333333%
2 20 31.833333% 2.666667% 0.000000% 13.000000% 15.666667%
3 21 63.833333% 5.000000% 1.500000% 0.500000% 7.000000%
4 22 23.833333% 9.500000% 4.500000% 1.166667% 15.166667%
5 23 46.833333% 10.666667% 3.833333% 21.166667% 35.666667%
6 25 44.000000% 17.666667% 5.166667% 3.000000% 25.833333%
7 26 41.166667% 6.000000% 2.333333% 0.666667% 9.000000%
8 27 32.333333% 9.666667% 5.166667% 0.000000% 14.833333%
9 30 60.166667% 14.166667% 2.000000% 6.500000% 22.666667%
10 31 46.000000% 13.000000% 1.333333% 0.000000% 14.333333%
11 32 49.166667% 6.833333% 15.666667% 1.000000% 23.500000%
12 33 35.000000% 4.333333% 0.833333% 0.000000% 5.166667%
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Reach

Distal Contact Toy
Contact
Body Part

Contact
Clothes Other (dog)

1 19 1.300 0.200 1.100 0.000 0.400
2 20 2.000 1.100 0.000 0.000 0.000
3 21 1.600 1.100 0.500 0.000 0.000
4 22 3.700 4.500 0.200 0.000 0.000
5 23 1.400 0.700 0.100 0.000 0.100
6 25 2.600 1.800 0.100 0.000 0.200
7 26 5.000 3.000 0.300 0.000 0.000
8 27 5.300 4.500 0.100 0.000 0.600
9 30 6.800 0.500 1.700 1.300 0.000
10 31 2.700 2.700 0.500 0.400 0.000
11 32 6.900 4.000 0.600 0.000 0.000
12 33 2.500 6.000 0.200 0.300 0.000

Child
Gestures

Point Show Give
Child

Responses
1 19 0 0 0 0.4
2 20 0 0 0 1.3
3 21 0 0 0 2.5
4 22 0 0 0 1.9
5 23 0 0 0 1.1
6 25 0 0 0 1.3
7 26 0 0 0 2.1
8 27 0 0 0 1.9
9 30 0 0 0 0.1
10 31 0 0 0 2.8
11 32 0 0 0 1.3
12 33 0 0 0 1.2

Parent
Gestures

Point Show Give
Parent

Initiations
1 19 0 0.4 0 0.4
2 20 0 1 0.6 1.5
3 21 0.4 2.6 0.3 3.2
4 22 0.5 2.2 0.2 2.9
5 23 0.2 1.2 0.1 1.4
6 25 0.6 1.8 0.1 2.5
7 26 2.1 2.1 0.9 4.1
8 27 0.4 2.3 0 2.6
9 30 0.3 0.3 0.1 0.5
10 31 1 1.8 1.1 3.9
11 32 0.6 1.1 0.1 1.7
12 33 0.7 1.3 0 2
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Grasp

1-Toy 1-Body Part 1-Clothes 2-Toy 2-Body Part 2-Clothes
1 19 0.3 1.3 0 0.1 1.6 0
2 20 0.7 0 0 0.1 0 0
3 21 1.2 0.1 0.2 1.2 0 0
4 22 2.5 0.1 0 1.3 0 0
5 23 1.1 0.4 0 0.5 0 0
6 25 0.6 0 0 0.4 0 0
7 26 3.1 0.1 0.1 2.6 0 0
8 27 2.2 0 0 0.9 0 0
9 30 0.1 1 0 0 0.4 0
10 31 2.8 0 0 1.5 0 0
11 32 2.6 0.3 0 1.2 0.1 0
12 33 2.9 0 0 1.3 0 0.1

Vocalizations
(occurrences)

Parent
Occurrences

Child
Verbals Hiccup Protest

Child Total
Occurrences

1 19 8.1 3.4 1.6 0.2 5.2
2 20 7.9 0.7 0 0.9 1.6
3 21 9.2 1.6 0.9 0.1 2.6
4 22 7.1 3.2 2.6 0.1 5.9
5 23 8.5 2.6 1.3 1.7 5.6
6 25 8.6 4 2.8 0.5 7.3
7 26 6.6 1.9 1.1 0.1 3.1
8 27 8.8 3.1 2.4 0 5.5
9 30 7.7 2.5 0.9 0.7 4.1
10 31 9.9 6 0.8 0 6.8
11 32 8.6 2.4 4.6 0.1 7.1
12 33 7.6 1.7 0.5 0 2.2
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Lucy and Lola

Gaze

Session
Number

Age in
Weeks Toy Parent Watching Camera Off Camera Other

1 5 0.000000% 74.345550% 0.000000% 3.315881% 4.712042% 0.000000%
2 7 0.000000% 72.941176% 15.098039% 0.980392% 17.647059% 0.000000%
3 8 0.000000% 72.992701% 10.766423% 0.000000% 9.489051% 0.000000%
4 10 0.000000% 62.903226% 5.846774% 2.016129% 20.967742% 0.000000%
5 11 0.000000% 83.063063% 0.000000% 0.000000% 8.108108% 0.000000%
6 12 0.534759% 32.620321% 22.459893% 1.336898% 9.893048% 0.000000%
7 13 0.000000% 80.427046% 2.669039% 2.313167% 6.761566% 0.000000%
8 14 0.000000% 46.572935% 0.000000% 7.381371% 5.448155% 0.000000%
9 15 7.651246% 13.523132% 27.758007% 10.676157% 6.761566% 0.000000%
10 16 22.259696% 31.365936% 25.969646% 2.192243% 1.180438% 0.000000%
11 17 18.474576% 15.423729% 50.169492% 1.186441% 1.694915% 0.000000%
12 18 13.300493% 41.379310% 13.546798% 4.187192% 47.783251% 0.000000%

States of
Engagement

Person Object Supported Coordinated Unengaged
1 5 72.666667% 0.000000% 0.000000% 0.000000% 17.833333%
2 7 72.000000% 0.000000% 8.500000% 0.000000% 6.000000%
3 8 70.666667% 0.000000% 10.333333% 0.000000% 8.333333%
4 10 66.000000% 0.000000% 2.166667% 0.666667% 19.666667%
5 11 83.333333% 0.000000% 0.000000% 0.000000% 6.166667%
6 12 38.199513% 0.000000% 22.627737% 0.729927% 30.170316%
7 13 88.333333% 0.000000% 0.000000% 0.000000% 1.333333%
8 14 63.500000% 0.000000% 0.000000% 0.000000% 15.000000%
9 15 14.000000% 7.833333% 27.166667% 4.500000% 16.166667%
10 16 30.833333% 15.666667% 32.166667% 4.333333% 1.000000%
11 17 7.666667% 8.500000% 46.666667% 21.166667% 5.166667%
12 18 25.833333% 10.500000% 12.000000% 0.000000% 3.166667%

Vocalizations
(seconds)

Parent
Seconds Child Hiccup Protest

Child Total
Seconds

1 5 78.833333% 3.333333% 2.833333% 0.000000% 6.166667%
2 7 69.833333% 9.500000% 5.333333% 7.000000% 21.833333%
3 8 69.500000% 10.500000% 4.000000% 0.000000% 14.500000%
4 10 62.166667% 8.000000% 5.000000% 0.000000% 13.000000%
5 11 68.833333% 10.833333% 4.333333% 0.000000% 15.166667%
6 12 69.586375% 6.326034% 2.919708% 30.170316% 39.416058%
7 13 79.333333% 21.166667% 1.833333% 0.000000% 23.000000%
8 14 81.166667% 11.500000% 7.333333% 1.833333% 20.666667%
9 15 69.500000% 8.166667% 13.166667% 0.000000% 21.333333%
10 16 59.833333% 21.833333% 5.333333% 0.000000% 27.166667%
11 17 55.833333% 5.333333% 2.166667% 0.000000% 7.500000%
12 18 51.500000% 14.666667% 6.833333% 4.166667% 25.666667%
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Reach

Distal Contact Toy
Contact
Body Part

Contact
Clothes Other (dog)

1 5 2.70 0.00 0.80 0.70 0.00
2 7 2.70 0.00 1.10 0.20 0.00
3 8 5.10 0.20 2.30 1.10 0.00
4 10 5.90 0.20 0.30 1.10 0.00
5 11 4.00 0.00 2.80 0.30 0.00
6 12 5.99 0.73 3.36 2.04 0.00
7 13 6.50 0.50 6.60 0.50 0.00
8 14 5.80 0.00 1.70 0.10 0.00
9 15 4.20 0.80 1.30 1.00 0.00
10 16 5.50 1.60 1.00 3.30 0.00
11 17 4.10 2.70 1.20 0.40 0.00
12 18 3.90 2.90 2.10 0.80 0.00

Child
Gestures

Point Show Give
Child

Responses
1 5 0.00 0.00 0.00 0.00
2 7 0.00 0.00 0.00 1.00
3 8 0.00 0.00 0.00 0.20
4 10 0.00 0.00 0.00 0.80
5 11 0.00 0.00 0.00 0.10
6 12 0.00 0.00 0.00 1.02
7 13 0.00 0.00 0.00 0.00
8 14 0.00 0.00 0.00 0.00
9 15 0.00 0.00 0.00 1.50
10 16 0.00 0.00 0.00 1.40
11 17 0.00 0.00 0.00 3.30
12 18 0.00 0.00 0.00 1.80

Parent
Gestures

Point Show Give
Parent

Initiations
1 5 0.00 0.00 0.00 0.00
2 7 0.90 2.40 0.30 3.60
3 8 0.70 0.30 0.10 1.10
4 10 0.20 1.10 0.50 1.80
5 11 0.20 0.00 0.00 0.20
6 12 0.15 1.17 0.73 2.04
7 13 0.20 0.00 0.00 0.20
8 14 0.00 0.10 0.00 0.10
9 15 0.00 1.40 0.50 1.80
10 16 0.00 1.70 0.30 1.90
11 17 0.10 3.00 1.40 4.50
12 18 0.00 3.60 0.30 3.90
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Grasp

1-Toy 1-Body Part 1-Clothes 2-Toy 2-Body Part 2-Clothes
1 5 0.00 0.00 0.20 0.00 0.10 0.00
2 7 0.00 0.00 0.00 0.00 0.00 0.00
3 8 0.00 0.20 0.30 0.00 0.00 0.00
4 10 0.20 0.00 0.60 0.00 0.00 0.00
5 11 0.00 0.10 0.00 0.00 0.20 0.00
6 12 0.15 0.44 0.44 0.00 0.00 0.00
7 13 0.00 0.00 0.10 0.00 0.00 0.00
8 14 0.00 0.40 0.00 0.00 1.10 0.00
9 15 0.60 0.10 0.00 0.60 1.10 0.00
10 16 0.80 0.10 1.40 0.80 0.30 0.30
11 17 0.50 0.10 0.30 0.40 0.50 0.00
12 18 0.80 0.00 0.30 0.50 1.00 0.00

Vocalizations
(occurrences)

Parent
Occurrences Child Hiccup Protest Occurrences

1 5 7.20 1.50 1.60 0.00 3.10
2 7 10.20 3.40 3.10 1.00 7.50
3 8 9.10 3.90 1.80 0.00 5.70
4 10 9.30 3.00 2.70 1.30 7.00
5 11 8.50 4.80 2.10 2.20 9.10
6 12 8.61 2.19 1.46 1.02 4.67
7 13 7.60 7.50 0.70 0.00 8.20
8 14 8.10 3.30 3.90 0.40 7.60
9 15 7.30 3.00 5.50 0.00 8.50
10 16 11.30 4.80 3.10 0.00 7.90
11 17 7.90 2.00 0.90 0.00 2.90
12 18 8.30 3.60 3.10 0.80 7.50
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