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Abstract 

Joint attention (JA) is a skill that is essential to children’s later social and language development. 

Previous studies have demonstrated the efficacy of various behavioural teaching strategies in 

increasing children’s responses and initiations of bids for joint attention. However, research has 

predominantly relied on gaze alternation to evaluate the attainment of joint attention. This is 

problematic as gaze alternation is not the only method of demonstrating the skill; other sensory 

modalities can also serve the same function. Accordingly, research on the ability to engage in 

bids for joint attention is scarce among the child population with cortical visual impairment 

(CVI). Despite the scarcity, theories suggest children with visual impairment can learn joint 

attention skills through enriching social experiences. Furthermore, competent caregivers could 

facilitate these positive experiences by means of body contact, verbalizations, and activities 

involving singing and rhythm. In the current study, we examined the effectiveness of caregiver-

implemented behavioural teaching strategies to teach children with CVI to engage in joint 

attention related skills. A multiple baseline design across subjects was used with three children 

between 3-4 years with CVI. In addition, pre to post changes in children’s engagement in joint 

attention were monitored. The caregiver-implemented behavioural teaching strategies were 

highly effective in increasing two target JA-related behaviours for one of three participants. 

Further, the study offers preliminary evidence that JA performance can generalize to a novel 

caregiver. Potential implications of the study involve allowing for children with CVI to 

experience more positive social experiences and improving parent-child socialization and play. 

 Key words: joint attention, behaviour skills training, caregiver-implementation, visual 

impairment, telehealth 
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Acquisition of Joint Attention Skills in Children with Cortical Visual Impairment 

The emergence of joint attention (JA) is a critical point in children’s social and language 

development (Pollard et al., 2012; Taylor & Hoch, 2008). Joint attention is the ability to share 

attention to an object with another individual, typically by means of verbalizations, gestures, and 

eye contact (Kryzak et al., 2013). More frequently, skills involving eye contact: mutual gaze, 

gaze following, and gaze alternation have been used as a marker of social engagement and 

awareness of others’ attention or intentions (Akhtar & Gernsbacher, 2008). These gaze-based 

behaviours are often used to assess children’s social and social-cognitive development. 

Additionally, the majority of research has predominately focused on gaze-based behaviours to 

evaluate children’s JA skills (Akhtar & Gernsbacher, 2008; Gunby et al., 2018; Kryzak et al., 

2013, Mundy et al., 2007; Taylor & Hoch, 2008). For instance, gaze alternation is a gaze-based 

behaviour involving triadic attention, marked by an individual looking between their social 

partner, the object, and again back to their partner. Gaze alternation is often considered as the 

sole means of demonstrating joint attention; however, findings suggest that other sensory 

modalities can serve the same function (Akhtar & Gernsbacher, 2008; Bigelow, 2003). 

There is some debate and complexity to defining JA as the current definition does not 

include individuals with visual impairment (Akhtar & Gernsbacher, 2008). Children with visual 

impairment are assumed to acquire joint attention, despite having difficultly perceiving how 

others’ attention is directed at stimuli (Bigelow, 2003). While it is well established that vision 

plays a significant role in the attainment of joint attention, other nonvisual cues (e.g., tactile, 

auditory, and kinesthetic information) as well as the support of a competent social partner can 

also provide the necessary information for joint attention (Bigelow, 2003; Akhtar & 

Gernsbacher, 2008). Given the lack of research with this population, it seems vital to explore the 
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variations in attainment of joint attention as well as to teach children with visual impairment 

these pivotal social skills. 

Neurotypical Development of Joint Attention 

Children typically develop JA skills between 9 and 18 months of age (Mundy et al., 

2007). By this age, typically developing infants can initiate and respond to bids for JA regarding 

interesting stimuli (Kryzak et al., 2013; Taylor & Hoch, 2008). However, for typically 

developing infants, these developments are much more reliant on vision and have been the focus 

of research in this area. Responding to joint attention (RJA) involves following others’ direction 

of attention while initiating joint attention (IJA) involves spontaneously directing the attention of 

others to share an experience of an object or event (Mundy, 2018). 

Joint attention is important for children’s early word learning as these skills introduce 

them to social interactions with others (e.g., caregivers) who facilitate language learning 

(Adamson et al., 2019). A key social period in infancy is between three to five months of age 

where typically developing infants develop interest in face-to-face interaction, an awareness of 

social contingencies, and sensitivity to the mirroring of others’ behaviours (Bigelow, 2003). By 

five months of age, this interest decreases in favour of interacting with and manipulating various 

objects. Infants also begin to develop interest in visually sharing attention to objects with others 

during social play. Initially, infants engage in passive onlooking by observing their partner 

interact with objects (Bigelow, 2003). This type of joint attention, referred to as supported joint 

attention, involves infants interacting with objects while showing little awareness of their 

partner’s participation during shared play. At six months of age, infants begin to follow adults’ 

directives and use them as social tools in locating and procuring objects (Bigelow, 2003). This 

engagement, however, matures around nine to twelve months of age where infants can more 
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reliably locate objects based on adults’ directives for mutual engagement. Further, infants also 

begin to actively coordinate and share attention towards both their partner and the objects by 

means of showing or giving objects to the partner (referred to as coordinated joint attention; 

Bigelow, 2003). 

Toward the end of the first year, infants develop sustained joint attention and can direct 

others’ attention to objects of their own interest (Bigelow, 2003). Infants understand the effect of 

using gestures (e.g., pointing), gazing, and affective expressions (Bigelow, 2003) as instruments 

to direct adults. Finally, symbol-infused joint attention emerges in infants’ second year. Infants 

can use symbolic gestures and language (i.e., production and comprehension) to facilitate 

engagement and communication with others about objects.  

Joint Attention and Developmental Disabilities 

Children with autism spectrum disorder (ASD) are the primary focus of research in joint 

attention on children with disabilities. The development of joint attention is markedly delayed in 

children with ASD, which can limit essential social interactions needed for later language 

learning (Adamson et al., 2019). This population, however, provides some parallels with the 

behaviours of children who are blind or partially sighted as children with visual impairment have 

delays in similar areas of development of joint attention (Dale & Salt, 2007; Urqueta Alfaro et 

al., 2021). Children with ASD demonstrate difficulty in initiating and responding to bids for joint 

attention (Pollard et al., 2012), as do children with visual impairments (Dale & Salt, 2007; 

Urqueta Alfaro et al., 2021). Children with ASD seem to have the greatest deficits in their ability 

to initiate social exchanges during play or conversation and are more likely to respond to than 

initiate bids (Taylor & Hoch, 2008). A meta-analysis (Bottema-Beutel, 2016) of joint attention 

skills and language outcomes provides evidence that supported joint engagement and the skills of 
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RJA correlate significantly with word learning. In contrast, both coordinated joint engagement 

and skills of IJA have a weak predictive relation with children’s language outcomes. Research 

suggests that coordinated joint engagement is not a significant predictor of word learning as this 

type of engagement is scarce during parent-child interactions among children with ASD. Joint 

engagement (i.e., symbol-infused joint engagement) can also be greatly impaired among children 

with or without ASD symptoms who have severe speech onset delays (Adamson et al., 2019). 

However, these skills can rapidly improve for children entering the preschool years as they start 

to speak, thus highlighting the importance of early intervention. 

Behaviour-Analytic Research in Joint Attention 

Another focus in research on joint attention has been concentrated on gaze shifting 

between an individual with ASD and an object (Gunby et al., 2018; Kryzak et al., 2013; Taylor 

& Hoch, 2008). Findings suggest that children with ASD can learn to follow someone’s gaze 

shifts to select a correct object. Gunby et al. (2018) used a progressive prompting model to train 

three children with ASD to make eye contact with an instructor and follow their gaze to make a 

correct selection. Children were presented with three clear bins and had to select the bin with the 

correct item based on the instructors’ gaze. Observers scored selections as either correct or 

incorrect, as well as, whether the correct selection was prompted (e.g., gestural or physical) or 

unprompted. The study was successful in demonstrating that children with ASD can learn to 

follow gaze shifts to make a correct selection (Gunby et al., 2018). However, demonstrations of 

skill maintenance and generalization were weak as the researchers were unable to isolate the 

variables that inhibited the transfer of performance of one participant. The researchers suggested 

that further research is needed to determine how teaching techniques improve learning and 

generalization (Gunby et al., 2018).  
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Kryzak et al. (2013) also examined the effectiveness of a joint attention intervention to 

teach gaze shifting to three children with ASD during circumscribed interest (CI) activities. 

Specifically, the intervention taught children to respond to the joint attention bids of others 

through shifts in eye gaze between an object and the interventionist. The interventionist provided 

the children with multiple verbal prompts, as well as praise for correct responses. Similar to the 

findings from the Gunby et al. (2018) study, the children were able to learn to respond to bids for 

joint attention through gaze shifts, as they met the mastery criterion between 19 to 23 sessions 

(Kryzak et al., 2013). Additionally, two participants’ performances were maintained at or near 

mastery criterion during CI activities. There were several limitations to the study including, an 

overlap between CI activities and preferred activities (e.g., snake movies suggest a CI in snakes 

and a preference for movies; Kryzak et al., 2013). Consequently, it is difficult to draw valid 

conclusions about the specific contribution of CI on joint attention performance. The researchers 

suggested that future research should teach children to initiate, instead of responding to, bids of 

joint attention during CI activities as this tends to be an area of greater deficit among children 

with developmental disorders (DD; Kryzak et al., 2013). 

Previous literature has established that children with ASD can respond to bids for joint 

attention without prompting (Taylor & Hoch, 2008). However, they may need direct intervention 

for performing more complex processes, such as initiating bids. Taylor and Hoch (2008) taught 

three children with ASD to respond to and initiate bids for joint attention using prompting and 

social reinforcement. Furthermore, the researchers used a prompt delay procedure where the 

instructor would wait for the participant to initiate a bid. Participants’ joint attention behaviours 

were coded for attending to a particular object following a gestural prompt, providing a verbal 

response, interchanging gazes between instructor and the object, and for initiating bids for joint 
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attention. The study, however, had several limitations. For instance, they had inconsistent results 

in instructing shifts in gaze between the instructor and an object (Taylor & Hoch, 2008). 

Additionally, the decisions about whether participants appropriately initiated bids were based on 

subjective measures. That is, the instructor did not include bids when they were not considered 

‘noteworthy’ (Taylor & Hoch, 2008). Given this, social validity measures are important research 

inclusions to compare how raters judge responses of children with DD and responses of their 

typically developing peers. For instance, a ‘noteworthy’ response in one child may appear 

different in another, leading to inconsistencies in rater judgements. Lastly, the study only 

included one pre- and post-test assessment and used limited behavioural measures, suggesting 

that the generalization of joint attention behaviour was weak (Taylor & Hoch, 2008). Future 

research is needed to investigate generalization effects beyond the treatment environment to 

more natural environments. 

Researchers have suggested that future explorations be directed towards teaching children 

with DD to initiate, instead of responding to, bids of joint attention (Kryzak et al., 2013, Pollard 

et al., 2012). Accordingly, Pollard et al. (2012) taught three children with ASD to initiate bids for 

joint attention in a school environment using a script-fading technique. They examined how 

scripts, adults’ responses, and multiple-script training stimulates children’s use of unscripted 

language during bids (Pollard et al., 2012). Children’s joint attention behaviours were scored for 

orienting to the object, providing a verbal response (i.e., scripted or unscripted), and orienting to 

the interventionist. Interventionists provided participants with scripted verbal prompts (e.g., 

“Look, it’s a —”; Pollard et al., 2012) that were faded word by word until the script fully 

disappeared. The results demonstrated that the use of scripts was an effective tool in training 

children with ASD to initiate bids for joint attention (Pollard et al., 2012). However, there were a 
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few limitations of the study concerning how children’s unscripted bids were scored. For instance, 

the children often demonstrated the same or a variation of an unscripted bids, which could be 

considered as rote or repetitive responses (Pollard et al., 2012). Future research should continue 

exploring the different components that enhance children’s usage of unscripted language during 

joint attention (Pollard et al., 2012). Additionally, instructors’ prompts were not 

used consistently across participants during the generalization sessions. Similar to Taylor and 

Hoch’s study (2008), it was difficult to draw clear conclusions about generalization effects. 

Behavioural teaching strategies could allow for children with DD to become more 

socially integrated into classrooms and improve peer socialization and play. Children with DD 

can learn to initiate bids for joint attention with peers, which may help improve children’s early 

social and language development (Pierce & Schreibman, 1995). To address issues of 

generalization and maintenance effects, Pierce and Schreibman (1995) investigated the 

effectiveness of peer-implemented pivotal response training (PRT) to teach two children with 

ASD to engage in various social behaviours. Pivotal response training has been used to increase 

motivation, language skills, symbolic play, and reciprocal interactions (Pierce & Schreibman, 

1995). The technique is adaptable in natural environments and has been shown to be effective in 

maintaining social behaviours. The study examined the effectiveness of typical peers delivering 

the PRT to their schoolmates with ASD (Pierce & Schreibman, 1995). Observers scored the 

following social behaviours of children with ASD during 10-minute play sessions: continuous 

engagement, initiating conversation and play, as well as nonengagement, passive onlooking, 

object engagement, and supported and coordinated joint attention (Pierce & Schreibman, 1995). 

The findings supported PRT as an effective tool in teaching joint attention to children with 

autism. However, the peer trainers implemented only a limited number of strategies (e.g., 
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initiating play, social reinforcement) to enhance children’s social behaviour. In addition, the 

social behaviour of one participant generalized weakly to the untrained peer, possibly due to 

their inexperience and apprehension around children with disabilities. Pierce and Schreibman 

(1995) suggested the need for further research to gain a more conclusive understanding of the 

generalization and maintenance effects of peer implemented PRT in teaching joint attention 

skills.  

Cortical Visual Impairment 

 Cortical visual impairment (CVI) is one of the most common and fastest developing 

visual impairments in children, caused by a disruption of visual signals within the primary visual 

cortex (Hatton et al., 2013; Ross, 2017). Common causes involve perinatal hypoxia, prematurity, 

and hydrocephalus (Philip & Dutton, 2014). There are several atypical visual behaviours specific 

to CVI, including poor visual attention, increased visual attention to preferred colours, restricted 

visual fields, attention to moving objects, difficulty locating objects at a distance, difficulty 

maintaining central visual field when reaching, delayed visual latency, and better recognition of 

familiar objects than novel ones (Jan et al., 2008; Haegerstrom-Portnoy, 2013; Wright, 2009; 

Ross et al., 2017). Given these visual behaviours unique to CVI, it is prudent that other sensory 

modalities are also considered in the attainment of joint attention, rather than solely relying on 

visual measures. 

Co-Occurring Disorders 

 Children with CVI nearly always have associated neurological conditions (75%) with the 

most common being seizures (53%), cerebral palsy (26%), hemiparesis (12%), and hypotonia 

(5%; Huo et al., 1999). Common associated ophthalmological issues include esotropia (19%), 

exotropia (18%), optic nerve atrophy (16%), ocular motor apraxia (15%), nystagmus (11%), and 
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retinal disease (3%). Children who receive paediatric ophthalmology services often show some 

visual recovery over time, with an average improvement of two levels (Huo et al., 1999). 

However, many co-occurring neurological deficits require ongoing management, which may 

interfere with visual functioning (e.g., seizures). Children with CVI can have chronic and 

frequently recurring seizures and the use of anticonvulsants can impede their visual function. 

Cerebral palsy (CP) is a common developmental disability that also frequently cooccurs with 

CVI. Children with CP + CVI often have more ophthalmic comorbidities and worse outcomes 

(West et al., 2021). Children with CP also have abnormalities of the motor pathways and their 

gross motor functioning can vary from mild (i.e., able to walk and perform various activities with 

limitations of speed, balance, and coordination) to severe (i.e., little voluntary control of limb 

movement, difficulties with trunk posture, must be transported; Ghasia et al., 2008). 

Functional Visual Assessment 

To confirm a diagnosis of CVI and determine the relative degree of visual impairment, 

children undergo various assessments of visual functions (i.e., how the eye functions, e.g., 

fixation, tracking, visual acuity, visual fields) and visual functioning (i.e., how the child 

functions in vision-related tasks; Newcomb, 2010). The CVI Range (Roman-Lantzy, 2007) is a 

functional vision assessment that addresses unique visual characteristics of children with CVI. 

The assessment involves a parent interview, an observation of the child, and a direct assessment. 

The CVI Range is divided into three broad phases and children are rated on the following 

characteristics: colour preferences, need for movement, visual latency, visual field preference, 

difficulties with visual complexities, light-gazing-nonpurposeful gaze, difficulty with distance 

viewing, atypical visual reflexes, difficulty with visual novelty, and the absence of visually 

guided reach. Within the CVI Range, Phase I (score of 0-3) works toward developing consistent 
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visual behaviours, Phase II (score of 3.25-7.0) focuses on integrating vision into functional 

routines, and Phase III (score of 7.25-10) works toward developing visual curiosity and 

increasing the consistent and spontaneous use of vision in everyday tasks (Newcomb, 2010). 

Overall, findings indicate the CVI Range has high interrater, test-retest, and internal consistency 

reliability, thus lending support for its utility as a functional assessment for children with CVI. 

Acquisition of Joint Attention 

In examining the development and acquisition of joint attention, we understand the 

significant role vision plays in the attainment of this skill. Blind children are assumed to acquire 

joint attention, despite having difficultly perceiving how others’ attention is directed at stimuli. 

However, they are expected to acquire joint attention later than sighted children (Bigelow, 2003). 

Baron-Cohen (1997) proposes that joint attention is a product of a Shared Attention Mechanism 

(SAM) that develops predominately from visual input. Despite the SAM’s reliance on vision, it 

can function via other modalities for blind children, such as touch or hearing, to determine the 

attentional focus of others (Bigelow, 2003).  

Visual impairment and co-occurring mobility issues can create difficulties with 

orientations, coordinating attention with others, and interacting with the surrounding 

environment (Boas et al., 2016; Brown et al., 1997; Urqueta Alfaro et al., 2021). There is limited 

research on joint attention in children with visual impairment as this population typical involves 

the presence of multiple disabilities (Urqueta Alfaro et al., 2021). Despite this limitation, 

researcher suggest that blind children may be able to attain joint attention through alternative 

means (Bigelow, 2003; Urqueta Alfaro et al., 2021). By relying on other senses, blind children 

acquire access to information that can be used to achieve social goals. While sighted infants rely 

heavily on their visual experiences, blind infants require sequential encounters with objects to 
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develop an understanding of the physical world around them, such as spatial and event 

information (Bigelow, 2003). For instance, blind children may need to use their bodies to acquire 

and explore objects in their environment. Boas et al. (2016) argued for the importance of a 

competent social partner to support the child in understanding the world around them and 

helping them respond to attention and communicative behaviours. Blind children may have 

difficulties accessing information and may lack appropriate opportunities for interactions and 

stimulation. Hobson (1994) theorized that children with visual impairment can learn joint 

attention skills through positive social experiences. A caregiver could facilitate these positive 

experiences repeatedly through body contact, verbalizations, and activities involving singing and 

rhythm (Boas et al., 2016).  

Continuous physical contact between a child and caregiver may serve the function of 

social engagement (Akhtar & Gernsbacher, 2008). This notion can be observed in communities 

in which shared gaze is not the norm nor is appropriate during certain contexts.  In its place, 

caregiver-child dyads rely on tactile, auditory, and olfactory cues to index social engagement and 

presence of shared attention, suggesting that eye contact is not compulsory. However, the current 

description of joint attention is concerning as the only indicator of attainment is a child’s use of 

“clearly integrated eye contact” to look between an object and social partner, and then back to 

the object (according to the Autism Diagnostic Observation Schedule, 1999; Akhtar & 

Gernsbacher, 2008; Lord et al., 2000; Urqueta Alfaro et al., 2021). It is problematic to assume 

gaze alternation is the only method of demonstrating joint attention, while other sensory 

modalities can serve the same function (Akhtar & Gernsbacher, 2008).  

Bigelow (2003) proposes a variety of behaviours related to joint attention that integrate 

the nonvisual abilities of children with visual impairment. These behaviours were divided into 
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three categories: preliminary behaviours, liberally construed joint attention, and conservatively 

construed joint attention. Preliminary behaviours to joint attention consist of a child using an 

adult as a social instrument and engaging in gestures about objects that can be interpreted as 

communication of their wants, needs, desires, or dislikes (e.g., the child using an adult’s body to 

locate an object; resisting an object being taken from them; self-stimulatory behaviours). Under 

this category, children with visual impairment may use the adults’ body to locate an object of 

interest by visually or physically scanning the body for the hand that holds the object. In general, 

these skills allow for children to gain access to and manipulate objects in ways they cannot; 

however, they do not necessarily lead to sustained joint attention.  

The liberally construed joint attention behaviours are associated with the acts of symbol-

infused joint attention in which dyadic interactions are influenced by symbolic gestures, or the 

child’s comprehension or production of language (Bigelow, 2003). For instance, a child may 

spontaneously label objects or follow an adult’s direction to locate or manipulate objects. These 

skills exhibit some ambiguity as joint attention behaviours because the intention to share 

attention with another about an object is not always clear without appropriate visual cues. As an 

example, a child spontaneously labeling an object in the presence of a social partner could be 

construed as either labeling the object for self or sharing the experience of the object with 

another. In contrast, the conservatively construed joint attention behaviours are interpreted with 

considerably less ambiguity as the children’s behaviours more clearly indicate their awareness of 

a mutual attention towards the objects. These behaviours are more closely linked with 

coordinated joint attention or symbol-infused joint attention and occur under a game-like context 

with a social partner and object. For instance, a child may repeatedly give and take an object as a 

way of sharing an object with another (e.g., rolling a ball back and forth between partners), 
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which constitutes coordinated joint attention. An example involving symbol-infused joint 

attention is the parent-child dyad engaging in a naming game during which an adult requests the 

child to distinguish and label a particular object.  

Children with visual impairment are more dependent on adults to provide the physical 

and social affordances and thus, tend to respond to bids for joint attention, rather than initiate 

(Bigelow, 2003). Initiations can occur more frequently as children develop language and 

depending on the availability of an adult to facilitate the social interactions with objects. 

Although the importance of vision is well established, research suggests that the reliance on 

other nonvisual cues to provide the necessary information for joint attention does not impede the 

attainment of this skill (Bigelow, 2003; Akhtar & Gernsbacher, 2008). In its place, children can 

obtain tactile, auditory, and kinesthetic information, as well as the verbal feedback from their 

social partners to gain spatial awareness and to interpret the attentional focus of others.  

Mediator Training 

Considering the ongoing COVID-19 pandemic, there has been a rapid and widespread 

shift towards telehealth-based service delivery due to the Centers for Disease Control and 

Prevention’s (CDC, 2020) recommendations to limit in-person services. Access to behaviour 

analytic (i.e., ABA) treatment services have become more restricted due to the unprecedented 

challenges of the pandemic and its risk of severe harm to clients, caregivers, and professionals 

(Cox et al., 2020). As the pandemic is further emphasizing the demand and potential utility of 

this service delivery method, telehealth is being more and more recognized as a viable option. 

Importantly, this shift has provided clinicians the opportunity to avoid discontinuing services for 

their clients. However, given that this is a newer training-delivery method within the field of 
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ABA (Tomlinson et al., 2018), it is prudent to investigate the effectiveness and efficiency of 

delivering mediator training remotely. 

Telehealth 

Telehealth is defined as the use of telecommunications and information technology to 

provide access to health (or behavioural health) services across a distance (Tomlinson et al., 

2018). Services and communication can be delivered via telephone, email, online chat rooms, or 

videoconferencing. Telehealth-based service delivery has a multitude of advantages in that it can 

reduce travel related costs, make scheduling appointments easier, and increase caregiver 

participation in interventions with their child (Tomlinson et al., 2018). Further, telehealth can 

also mitigate some of the challenges linked with culturally diverse families (Yang, 2020). This 

delivery service creates opportunities for families in rural communities who would not have had 

the means to travel to access in-person services (Pollard, 2017; Yang, 2020). Moreover, there is a 

wider net of clinicians accessible to remotely service families with diverse linguistic 

backgrounds. Despite these benefits, conducting training via telehealth also presents with 

barriers to role playing skills, observing practice, monitoring procedural fidelity, and data 

collection (Tomlinson et al., 2018). Ongoing program reviews and treatment monitoring are vital 

for maintaining treatment integrity during telehealth-based services to produce successful client 

outcomes (Pollard, 2017). However, there is some evidence that parent training can be 

effectively delivered via telehealth, while producing successful client outcomes. Overall, these 

findings provide promising support towards the utility of telehealth-based service delivery 

(Benson et al., 2018; Tomlinson et al., 2018). 
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Behavioural Skills Training 

Training mediators how to implement behaviour intervention plans effectively and with 

high levels of integrity requires trainers to utilize teaching strategies that are both knowledge- 

and performance-based (Countemanche et al., 2014). The behaviour skills training (BST) model 

is an evidence-based training protocol that focuses on training performance skills to individuals 

in human service agencies (Parsons et al., 2012). Behavioural skills training incorporates both 

performance- and competency-based strategies that allows individuals to perform the skill of 

interest during training and continue training until they can competently perform the skill (i.e., 

meet mastery criteria).  

The model involves six steps including: 1) describing the target skill and its significance; 

2) providing a succinct written description of the skill (e.g., performance checklist); 3) modeling 

the target skill in well-scripted and rehearsed role-plays; 4) allowing staff to rehearse performing 

the skill through role-plays; 5) providing staff with individualized supportive and corrective 

feedback during practice; and 6) repeating steps four and five to mastery to ensure staff 

competency and treatment fidelity (Borrelli, 2011; Parsons et al., 2012). Overall, this staff 

training has been shown to be effective, efficient, and acceptable to staff trainees and has been 

widely used to train staff to implement intervention plans in the field of applied behaviour 

analysis (Parsons et al., 2012). One component of BST that is integral to the process is providing 

performance feedback on the implementation of interventions. Performance feedback 

encompasses (a) review of data (e.g., graphic display of performance; Gravina et al., 2008), (b) 

praise for correct implementation, (c) corrective feedback, and (d) addressing questions or 

comments (Codding et al., 2005). Performance feedback not only identifies the steps of the 
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behaviour intervention plan that the mediator implemented correctly but also specifies how to 

respond differently in the future (Countemanche et al., 2014). 

Extensive research has established the effectiveness of BST to teach a variety of skills to 

different populations of mediators, such as graduate students (Hassan et al., 2017), direct-care 

staff (Higgins et al., 2017), teachers (Oliver et al., 2011), and parents (Reese et al., 2015) over 

telehealth (Higgins et al., 2017; Tomlinson et al., 2018). Higgins et al. (2017) remotely trained 

three direct-care staff to implement components of BST to conduct a preference assessment. The 

researchers included a multimedia presentation, descriptive feedback from baseline sessions, and 

scripted role-play with immediate feedback as part of their treatment package. Results showed 

that participants were able to learn and effectively administer the preference assessment 

following training, suggesting BST conducted over telehealth is an effective means of training 

individuals to perform multi-step skills. Furthermore, telehealth can increase the capacity for 

professionals to train and supervise mediators to implement effective protocols for individuals 

with developmental disabilities with a high degree of procedural integrity (Tomlinson et al., 

2018). A systematic review across 14 studies measured a range of participant, parent, and teacher 

clinical and implementation outcomes for services delivered via telehealth (e.g., diagnostic 

assessments, early intervention, functional behaviour analysis, and anxiety interventions; 

Sutherland et al., 2018). While only 50% of studies measured fidelity of parent implementation 

of tasks, five of seven studies reported high levels of parent procedural fidelity for interventions 

provided via telehealth. Further, the fidelity of programs taught to parents improved when 

telehealth coaching was provided (Sutherland et al., 2018). Taken together, findings suggest the 

BST model delivered via telehealth appears to be an effective training method to implement 

consistent and accurate implementation of an intervention.  
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Discrete Trial Teaching. Discrete trial teaching (DTT) is an evidence-based teaching 

protocol that is effective at teaching new behaviours (e.g., communication/language and 

cognitive/academic skills) to children with developmental disabilities (Bogin, 2008; Bogin et al., 

2010; Sarokoff & Sturmey, 2004). Discrete trial teaching involves a stimulus-response-

consequence three-term contingency that involves the instructor presenting a stimulus and 

providing reinforcement or feedback dependent upon a correct or incorrect response correct 

response (Leaf et al., 2017; Nopprapun & Holloway, 2014). Previous research has demonstrated 

the efficacy of BST in training staff in DTT procedures on-site as well as via videoconference 

(Hay-Hansson & Eldevik, 2012; Nosik et al., 2003; Sarokoff & Sturmey, 2004). Nosik et al. 

(2003) and Sarokoff and Sturmey (2004) trained behaviour analytic staff on-site using the BST 

model to successfully implement DTT with 90% procedural integrity or better during training 

and above 80% with a client in the natural environment. In addition, BST has also been found to 

be effective when delivered via videoconferencing for training staff in DTT (Hay-Hansson & 

Eldevik, 2012). Interestingly, Hay-Hansson and Eldevik (2012) demonstrated no significant 

differences in staff performances during and following training between staff who participated in 

virtual and on-site training. These outcomes highlight the efficacy of BST via telehealth as well 

as the generalizability of staff performance skills from training to the natural environment. 

Overall, these findings are also promising for the general utility of telehealth. The telehealth-

delivery format could allow for effective treatments for children with developmental disabilities, 

while maintaining quality of care and generating cost savings (Hay-Hansson & Eldevik, 2012). 

Purpose and Significance of Current Research 

Research on the ability to engage in bids for joint attention is scarce among the child 

population with CVI. The findings that children with ASD can learn to respond to bids for joint 
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attention are encouraging; however, the currently established definition of joint attention is not 

generalizable to other populations. Gaze following is a behaviour believed to index the 

understanding of others’ attention and intentions, while gaze shifting (between an object and 

social partner) is used to assess joint attention (Akhtar & Gernsbacher, 2008; Mundy et al., 

2007). In conservatively examining joint attention behaviours, we would exclude children with 

CVI who have the ability to acquire joint attention through alternative sensory modalities and 

with the support from a competent social partner.  

In sum, there is a need for a more inclusive definition of joint attention, as well as a more 

in-depth examination and understanding of effective teaching strategies to teach these skills to 

children with CVI. As an extension of the literature, the current study has amended Bigelow’s 

(2003) definitions of joint attention related behaviours that allow for other sensory modalities to 

serve the same function as gaze alternation (see Table 1). These definitions are arranged into 

three categories: 1) prerequisite joint attention behaviours (i.e., behaviours required to attain joint 

attention); 2) liberally construed joint attention behaviours (i.e., behaviours loosely interpreted 

from already established joint attention behaviours); and 3) conservatively construed joint 

attention behaviours (i.e., behaviours strictly interpreted from already established joint attention 

behaviours). The joint attention related behaviours were modified to ensure the measures were 

observable and behavioural in nature. Further, we emphasized the role of the caregiver in each 

skill and included specific examples. We also added non-verbal modifications for behaviours 

that originally required a verbal response from the child. As an example, for the first liberally 

construed joint attention skill (i.e., L1), which involves a child labelling an object when engaged 

with an adult, we also permitted a non-verbal child to respond by sharing a tactual experience of 

an object with a caregiver. For instance, the non-verbal child could engage in the L1 skill by 
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stroking the fur on a teddy bear and then presenting the toy to the caregiver to also touch the fur 

(i.e., to share the tactual experience). Overall, the inclusion of these behaviours was determined 

by their relevance to joint attention in children with visual impairment and their incorporation of 

nonvisual abilities indicative of joint attention. 

Study Purpose and Research Questions 

The purpose of the current study was to examine the effectiveness of a virtual parent-

implemented behavioural teaching strategy to teach children with cortical visual impairment 

(CVI) to engage in joint attention related skills.  

1. Can children with CVI who do not demonstrate joint attention related behaviours acquire 

and maintain these skills? 

2. Can caregivers effectively implement behaviour teaching strategies to teach children with 

CVI to engage in joint attention related behaviours? 

Method 

Participants and Recruitment 

We recruited three children between the ages 3-4 years who have a documented diagnosis 

of CVI from a physician. Potential participants were identified through recommendation by 

various vision loss rehabilitation agencies and programs across Canada (i.e., Vision Loss 

Rehabilitation Canada, Surrey Place, and Pinecrest-Queensway Community Health Centre). A 

representative from each of the vision loss agencies sent potential participants a letter of 

invitation, poster, and consent form inviting them to participate in the study (see Appendices A-

F). Interested participants directly contacted the researcher to inquire more about their 

involvement in the research. During an initial Zoom meeting, the entirety of the 

study was thoroughly explained to potential participants to ensure informed assent and consent. 
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Additionally, parents were asked to voluntarily participate in the study with their child and to 

sign an informed consent form. For confidentiality purposes, we gave each participant a 

pseudonym that corresponds with their data. Further, participants received no monetary 

compensation for participation in the study. 

All information regarding the child-participants’ demographics, visual abilities, and toy 

preferences were collected as a result of a parent report. 

Participant: Emily 

 Emily was a 3-year-old female that participated in the study with her mother. Emily had a 

formal diagnosis of Phase II CVI. Other medical conditions included cerebral palsy and 

ventriculomegaly. At the time, Emily was receiving services from a speech-language pathologist 

(SLP), physical therapist (PT), and occupational therapist (OT). Emily could see objects better if 

held up close and could see both moving and stationary objects. Additionally, Emily recognized 

and distinguished different shapes and objects and could reach and grasp objects with ease. 

Further, Emily had difficulty concentrating in a busy, nosy room; however, she seemed to be 

able to follow an individual visually around a room with a delayed glance and would sometimes 

look at an individual speaking to them.  

 Some toys and activities that Emily most preferred consisted of blocks, magnetic blocks, 

stuffed toys, play kitchen, musical toys, gumball machine, books, waterplay, cars, tickles, 

swinging, singing/listening to music, and verbal praise. 

Participant: Ivan 

 Ivan was a 3-year-old male that participated in the study with his mother. Ivan had a 

formal diagnosis of Phase II CVI. Other medical conditions included epilepsy and lissencephaly. 

At the time, Ivan was receiving services from a SLP, PT, and OT. Ivan could see objects better if 
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held up close, above eye-level, and on the right side of his face. Further, Ivan could only see 

stationary objects (not moving objects). Additionally, Ivan could reach and grasp objects with 

ease and was able to look at an individual speaking to him.  

 Some toys and activities that Ivan most preferred consisted of bells, swinging, tickles, 

blowing air, owl toy, musical toys, bright light toys, flashlight, books, shiny objects, and verbal 

praise. 

Participant: Ravi 

Ravi was a 4-year-old male that participated in the study with his mother. Ravi had a 

formal diagnosis of Phase II CVI. Other medical conditions included cerebral palsy and a 

developmental delay. At the time, Ravi was receiving services from a PT, OT, and was also 

receiving vision therapy. Ravi could see objects better if held up close and could reach and grasp 

objects with ease. Further, Ravi would sometimes look at an individual speaking to him and 

would orient himself towards objects and sounds that were presented tactually or auditorily on 

both the right and left side of his body. However, Ravi could not recognize and distinguish 

different shapes and objects.  

Some toys and activities that Ravi most preferred consisted of colourful lights on a 

projector toy, music/singing, laughing sounds, tickles, swinging, air blowing from a fan, verbal 

praise, and rattles. 

Setting and Materials 

We conducted sessions remotely either by having the caregivers videorecord the in-home 

sessions with a videorecording device (e.g., smartphone) or by using Zoom, a FIPPA-compliant, 

secure (i.e., encrypted) videoconferencing platform. All sessions were videorecorded for data 

collection purposes. The caregiver-child participants received training in their homes, while the 
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researcher delivered parent training and ongoing support remotely. Both the researcher and 

caregivers were equipped with at least one electronic device (e.g., laptop, iPad, smartphone) with 

a working camera, microphone, and speaker for videoconferencing and videorecording purposes. 

The caregivers’ site also consisted of a timer and pre-selected toys that were identified as most 

preferred for their child.  

Caregivers were shown how to set-up their videorecording device in a quiet room in their 

house that was in direct view of the play area and the caregiver-child dyad. If the session was 

supervised through videoconferencing, the research ensured the session was in view of the 

camera at the onset and prompted the caregiver if the caregiver-child dyad went out of view. 

Caregivers conducted up to five play sessions per week that were no more than 30-min in 

duration and were either conducted independently or under the remote supervision of the 

researcher. Direct assessment sessions and caregiver training sessions ranged from 45-min to 1.5 

hours in duration and were only conducted under the remote supervision of the researcher. 

Experimental Design 

To evaluate the effectiveness of behavioural teaching strategies to teach joint attention 

related skills to children with CVI, a multiple baseline design across participant dyads was used 

(Cooper et al., 2020; Johnston et al., 2009; Pierce & Schreibman, 1995; Ledford & Gast, 2018). 

The researcher trained each of the caregiver-participants to promote bids for joint attention in 

their home environment with their children. A pre to posttest design was used to determine 

changes in the child measures (Ledford & Gast, 2018). The experiment consisted of five phases: 

(a) free operant (FO) baseline, (b) direct pretest, (c) intervention, (d) FO post training, and (e) 

direct posttest. 
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Response Measurement 

 The researcher collected both frequency and trial-by-trial data on the occurrence of each 

dependent variable using a secure web-based data collection platform called Hi Rasmus 

(https://hirasmus.com/). Frequency data were collected during the free operant observations, 

while trial-by-trial data were collected during the direct assessments and intervention sessions. A 

joint attention related response was scored as correct when the child participant correctly 

performed the skill outlined in Table 1. The researcher scored an incorrect response when 

participants incorrectly performed the skill outlined in Table 1, or when they required a partial or 

full verbal/physical prompt.  

Interobserver Agreement 

Independent observers were trained to collect data and score interactions on a data sheet 

(Appendices G-K). Observers coded all trials from videotape recordings during an average of 

39% (range, 33%–100%) for all sessions for all participants. The observers received training 

until they reached an interobserver agreement (IOA) score of 100% agreement on each child’s 

observed behaviour across three consecutive test tapes. We defined an agreement as both 

observers recording the occurrence of the same response for each trial. Trial-by-trial IOA were 

calculated as the number of trials with agreement divided by the total number of trials converted 

to percentage (Pierce & Schreibman, 1995; Vollmer et al., 2008). Mean IOA for correct JA 

responding was 100% (range, 100%) for Emily, 92% (range, 50%–100%) for Ivan, and 71% 

(range, 33%–100%) for Ravi. 

Procedural Integrity & Fidelity 

Treatment integrity was collected using the exact agreement method during an average of 

38% (range, 0%–100%) of all sessions across all participants (Vollmer et al., 2008). Independent 
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observers were trained to collect data and score interactions on a data sheet (Appendices L-P). 

We calculated procedural integrity by dividing the number of steps performed correctly by the 

total number of steps and converting this ratio into a percentage. Furthermore, we assessed 

treatment fidelity using the Teacher Performance Rate and Accuracy Scale (TPRA; Ross et al., 

2005). The Teacher Performance Rate and Accuracy Scale is a method of direct teacher 

observation used in analyzing instructional issues, ongoing instructor-evaluation, and training 

components. The procedure allowed for caregivers to receive feedback to improve both their 

teaching performance and their child’s learning.  

Measures and Data Collection Procedures 

Assessment Sessions 

Caregivers were asked to videotape their interactions with their children during a 

momentary time sample of ten minutes in length on three to four separate occasions. Frequency 

data were recorded by counting the number of times each of the nine joint attention related 

behaviours (definitions adapted from Bigelow, 2003; see Table 1) occurred independently during 

the 10-minute free operant sample (i.e., spontaneous joint attention responses). Further, 

caregiver-child dyads participated in direct assessments of the nine joint attention related 

behaviours (i.e., contrived joint attention responses). The researcher collected trial-by-trial data 

for 27 discrete trials (i.e., three trials per JA skill). The researcher scored a correct JA response 

when the participant correctly performed the behaviour outlined in Table 1.  

Data Analysis 

We converted trial-by-trial data to a percentage correct by dividing the number of correct 

joint attention related responses by the total number of trials and converting the ratio into a 
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percentage (Ledford & Gast, 2018). To examine frequency data for each dependent variable, we 

summed the total number of occurrences for each JA skills per session. 

Stimulus Preference Assessment 

Children completed a 5-minute free operant stimulus preference assessment (FOSPA; 

Weaver et al., 2017). The researcher recorded children’s selection of and approach to items, as 

well as their engagement (in duration) with items (Appendix Q). An approach response was 

defined as the child looking at, smiling at, or positioning their body towards a stimulus. A 

selection response was defined as the child choosing one of the stimuli in the array by 

vocalization, gesturally pointing, or reaching for and making physical contact (e.g., with the 

child’s hand or other body part) with one of the stimuli in the array without inappropriately 

manipulating the item (e.g., throwing; Deleon & Iwata, 1996; Higbee et al., 2000; Karsten et al., 

2011).  Further, engagement of an item was defined as the child’s hand or body part contacting a 

stimulus for a minimum duration of 1-s (e.g., stacking blocks, pressing buttons, opening a book; 

Verriden & Roscoe, 2016). Engagement did not include the child avoiding the activity or not 

attending to the item (e.g., item sits in the child’s lap as they look elsewhere). 

Intervention 

Caregivers were asked to videotape their caregiver-child interactions during 10-minute 

intervention sessions once per day for 5 days a week for 1 to 3 months. The research recorded 

both frequency data and trial by trial data on the Hi Rasmus platform. Frequency data were 

calculated by counting the number of times the target joint attention related behaviour occurred 

correctly and independently during the 10-min session. The researcher also scored prompted 

responses of a target joint attention related behaviour as incorrect. Progression criterion consisted 
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of reaching 80% correct responding on a joint attention related target across three consecutive 

sessions and was graphed on a data sheet (Appendix R). 

Data Analysis 

We converted trial-by-trial data to a percentage correct by dividing the number of correct 

joint attention related responses by the total number of trials and converting the ratio into a 

percentage (Ledford & Gast, 2018). To examine frequency data for each dependent variable, we 

summed the total number of occurrences for each JA skills per session.  

Procedures 

 The procedures of the study are outlined in Figure 2. 

Preexperimental Assessments 

Caregivers completed two online surveys (i.e., demographics and the Reinforcer 

Assessment for Individuals with Severe Disabilities [RAISD]) to determine family demographics 

and the toy/activity preferences of the child-participants. The researcher emailed the caregivers 

with a link to access the preexperimental assessments on Qualtrics (https://www.qualtrics.com), 

a federally compliant and secure web-based survey tool. 

Demographic Questionnaire. The purpose of the demographic questionnaire was to 

collect information on the dyad’s appropriateness for this study (Appendix S). Specifically, we 

gathered information on the child’s diagnoses, current health services, and visual capabilities. 

We also verified that caregivers had access to an electronic device (e.g., laptop, iPad, smart 

phone) for the purpose of video conferencing and videorecording sessions. 

Reinforcer Assessment for Individuals with Severe Disabilities. Caregivers completed 

an online survey (i.e., RAISD; Appendix T) to determine potential reinforcers and which 

toys/activities their child most prefers. The RAISD is a structured interview for caregivers that 
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helps generate a list of predicted child preferences to be included in a preference assessment 

(Fisher et al., 1996). The researcher used the information gathered from the RAISD survey to 

inform the choice of toys available during the contrived free operant stimulus preference 

assessment (FOSPA; Fisher et al., 1996). 

Stimulus Preference Assessment  

The FOSPA was a 5-min observation that involved six to ten pre-selected stimuli, such as 

tangible items (e.g., toys; Weaver et al., 2017). The results of the FOSPA can be used to 

accurately predict reinforcers (Weaver et al., 2017). Stimuli were presented in a semi-circle array 

on an empty floor space or lined up on a long, flat table, at least 5 cm from neighboring stimuli 

(Karsten et al., 2011). In addition, the FOSPA was conducted under the remote guidance of the 

primary researcher and was videorecorded.  

The primary researcher used the FOSPA data sheet (see Appendix U) to record the 

frequency of selection and approach of stimuli and used a timer to count the engagement (in 

duration) with each stimulus. The stimuli that the child engaged with for the longest duration and 

had the highest percentage of approaches and selections were considered to be highly preferred 

(Chazin & Ledford, 2016). The stimuli that the child engaged with for the shortest duration and 

had the lowest percentage of approaches and selections were considered to be less preferred. 

Highly preferred stimuli were used in the subsequent direct assessment, intervention, post-test, 

and follow-up sessions of the study. 

Free Operant Baseline 

Within the caregiver-child dyads’ home, the researcher trained the caregiver to set up a 

room of the caregivers’ choosing with several preferred toys of various tactile and auditory 

properties. The caregiver was also instructed on how to set up a recording device to effectively 
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capture a play session. At the onset of the session, the researcher set a 10-min timer and simply 

instructed the caregiver-child dyad to “play together” with no other prompts given to allow for 

spontaneous joint attention related responding (Pierce & Schreibman, 1995). The initial baseline 

session was conducted under the supervision of the researcher via Zoom videoconferencing. 

Through videoconferencing, the caregivers were guided by the researcher to conduct contrived 

free operant (FO) observations during which a predetermined number of toys were set up within 

sight and/or reach of the child (Kang et al., 2010). Each observation session lasted about 10 

minutes in duration. Subsequent baseline sessions either included the remote supervision of the 

researcher or was conducted by the caregiver independently. The researcher conducted FO 

baseline sessions until the participant’s level of performance was stable across each of the nine 

JA-related behaviours. All baseline video recordings were uploaded to Hi Rasmus 

(https://hirasmus.com/) for later review and coding. Session videos that were not directly 

observed were recorded and uploaded to the Hi Rasmus platform by the caregiver. Using the 

platform, the researcher coded the frequency of each of the nine joint attention related 

behaviours across all sessions. 

Direct Assessment (Pretest). The researcher coached caregivers via videoconferencing 

to contrive joint attention opportunities to directly assess each of their child’s nine joint attention 

related behaviours within the home environment. During the assessment, the caregivers 

conducted a total of 27 discrete trials (i.e., three trials per joint attention related behaviour). 

Throughout each trial with the child-participants, the researcher coached the caregivers over the 

videoconference. The direct assessment took place following the free operant baseline sessions 

and was video recorded. Social reinforcement was provided for correct responses. No corrections 

were provided for incorrect responding or lack of responding. The researcher recorded the 
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occurrence or non-occurrence of each joint attention related behaviour. Information collected 

from the free operant observations and direct assessment were used to decide which joint 

attention related behaviours to target in intervention. 

Caregiver Training 

Using a behaviour skills training (BST) model, the researcher remotely trained the 

caregivers to distinguish joint attention related behaviours and provide appropriate prompts to 

aid their child in engaging in these behaviours (Neimy et al., 2017). We coached caregiver to 

target only one joint attention related behaviour at a time. The target behaviour was determined 

following a conversation with the caregiver and a review of the behavioural assessment data. The 

BST model consisted of four steps: Instruction, Modeling, Rehearsal, and Feedback. Caregivers 

were coached until they reached 100% correct responding across three consecutive trials during 

rehearsal with the researcher. The training took place via videoconferencing without the child 

prior to intervention sessions. Upon meeting criterion level, caregivers introduced the 

intervention with their child under the supervision of the researcher. The researcher recorded the 

caregivers’ performance during the first intervention session and provided verbal feedback 

following the session.  

We conducted one post BST assessment session and on-the-job assessments (i.e., during 

intervention conditions) for both the P1 and L4 interventions with only Ivan’s caregiver, as they 

progressed further through the study than the other two participant-dyads (see Figure 1). On-the-

job assessments were conducted for an average of 56% (range, 36%-64%) of intervention 

sessions across both the P1 and L4 skills. During post-training, Ivan’s mother achieved 86% 

correct BST steps completed for the P1 joint attention related skill and 94% correct for the L4 

joint attention related skill. During the on-the-job assessments, mean percentage of correct 
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training steps completed was 97% (range, 89%-100%) for the P1 skill and 96% (range, 92%-

100%) for the L4 skill. Overall, we observed stable responding during both the P1 and L4 

interventions and a slight increase in levels of responding following post-training, suggesting 

that Ivan’s caregiver implemented the interventions with Ivan with high fidelity.  

Instruction. At the onset of the caregiver training, each caregiver reviewed the 

assessment data with the researcher and discussed the necessary joint attention related 

behaviours to target. Assessment data were visually displayed on nine different graphs, each 

representing one of the joint attention related behaviours. Upon selecting a behaviour to target, 

written instructions were provided to the caregivers describing all elements of the intervention, 

including a) the purpose of intervention and the goals, b) setting-up a session, c) creating joint 

attention related opportunities, d) error correction procedure and prompting, and e) delivering 

reinforcement contingent on correct responses (Appendix V). All elements were verbally 

explained, and caregivers had the opportunity to ask any questions for clarification. 

Modeling. Following instruction, the researcher modeled the caregivers’ behaviours 

required during intervention. Video models were used to demonstrate how to set-up a session 

environment, while other elements of the intervention were modeled in-vivo over Zoom. The 

researcher modeled various scenarios that could potentially occur during intervention, such as if 

the child emitted an independent, correct response or if a least-to-most prompting procedure was 

required.  

Rehearsal. Caregivers also had the opportunity to practise the skills during role-play 

with the researcher via Zoom. Various scenarios were role-played during the post-training, and 

caregivers were required to reach 100% correct responding across three consecutive trials. 
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Feedback. Caregivers received verbal feedback after each rehearsal trial. Feedback 

consisted of supportive (i.e., providing praise for correct performance) and corrective feedback 

(i.e., highlighting any errors made and re-stating what a correct response looks like). Following 

meeting criterion level responding during the post-training, the caregivers began the intervention 

with their child under the researcher’s supervision. The researcher recorded data on caregivers’ 

performance and provided verbal feedback at the end of the first intervention session. 

Additionally, the researcher also supervised and provided feedback on an intervention session 

near the end of the first week (e.g., third or fourth intervention session). 

Intervention 

The intervention consisted of the caregiver playing with their child and providing positive 

reinforcement for bids for the target JA-related behaviour selected for intervention during 10-

minute play sessions. The child accessed naturally reinforcing stimuli and social reinforcement 

(i.e., caregiver social praise) contingent on correct responding. Preferred toys and activities that 

were determined following the preference assessments were used during intervention sessions. 

The caregivers elicited one behaviour at a time until their child reached criterion level. The 

behaviours elicited were individually determined based on each child’s direct assessment and 

free operant baseline. In selecting a target JA-related skill to teach, we focused on teaching the 

less complex preliminary JA skills prior to intervening on liberally construed or conservatively 

construed JA behaviours. Once we observed some emergence of one of more of the preliminary 

JA behaviours, we next targeted liberally construed JA behaviours. 

Session Set-Up. A room in the participants’ home was set up with 5 to 8 toys of various 

tactile and auditory properties that were selected from the preference assessments. Stimuli were 

presented in a semi-circle array on an empty floor space or lined up on a long, flat table, with 
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each item at least 5 cm from neighboring stimuli (Karsten et al., 2011). The researcher observed 

via videoconferencing on average one or two out of the five sessions per week to observe and 

record data, to take IOA and fidelity measures, and to support the caregiver during the 

intervention process. The caregivers set up the video recording device and recorded data for all 

five sessions each week. Additionally, caregivers were requested to only implement the training 

with their child during the 10-minute, recorded intervention session. All dyadic sessions were 

video-recorded and were later uploaded to the Hi Rasmus platform for data recording and 

analysis. 

Pre-session Exposure. Prior to each intervention session, a 2-minute period was devoted 

to allowing the parent-child dyad to settle into the environment. The caregivers were instructed 

to bring their child’s attention to each available stimulus during the session. Each item was 

presented to the child and named (e.g., “This is your toy puppy. You can play with it.”). Further 

the children were given the opportunity to play with each item for 20-s. Caregivers could also 

present each item and model standard or novel ways to play with the toy before allowing the 

child to explore (e.g., “These are your blocks. You can put them together to make a tower. You 

try.”). Following the 2-min period, caregivers were instructed to set the timer for 10-mins and to 

begin the intervention session.  

Error Correction Procedure. During intervention, if bids for joint attention did not 

occur spontaneously, prompting was used and later recorded for treatment fidelity purposes. The 

caregivers were instructed to use a least-to-most prompting procedure to assist their child in 

learning joint attention related skills. Prompts were delivered one at a time until the child 

engaged in the target skill. Specifically, if the child did not engage in the target behaviour within 

10 seconds of an opportunity, the caregiver delivered the least intrusive prompt. Subsequent 
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errors on a trial were prompted using a more intrusive prompt. For instance, if a child did not 

engage in a target skill after 10 seconds, the caregiver would provide a verbal cue (e.g., “The toy 

car is in my hand.”). If the child did not perform the skill, or did so incorrectly, the caregiver 

would re-present the instruction with greater assistance (e.g., guiding child’s hand down 

caregiver’s arm toward object). This process continued until the child had appropriately engaged 

in the target skill.  

Free Operant Post-Training 

The post-training consisted of three or four 10-min free operant observations conducted 

under the same conditions as the baseline. The child with CVI and caregiver were instructed to 

“play together” with no other prompts given (Pierce & Schreibman, 1995). Caregivers set up a 

videorecording device to record the play sessions and uploaded the sessions to Hi Rasmus. 

Frequency data were recorded by counting the number of times each of the nine joint attention 

related behaviours occurred independently during the 10-min sample. 

Direct Assessment (Posttest) 

Caregivers directly assessed their child’s nine joint attention related behaviours within 

the home environment during a total of 27 discrete trials (three trials per joint attention related 

behaviour). The posttest took place following the free operant post-training sessions and was 

video recorded. The posttest was conducted under the same conditions as the pretest. Information 

collected from the free operant post-training observations and direct assessment were used to 

decide which joint attention related behaviours to target next in intervention. 

Generalization Probes 

The researcher conducted generalization probes following the direct posttest assessment 

to assess whether treatment gains generalized to performing joint attention related skills with a 
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confederate. Two different generalization probes were conducted: (a) FO generalization probe, 

(b) direct generalization probe. The FO generalization probe was identical to the FO post-

training, except that a new caregiver served as the confederate. Similarly, the direct 

generalization probe was conducted with the new confederate. Conditions were identical to the 

direct posttest assessment, except only the target JA-related skill was evaluated (total of three 

trials). During the generalization probes, Ivan’s father served as the confederate. No other 

participants conducted generalization probes. 

Caregiver Rating of Reciprocal Interaction with Target Child 

As a social validity measure, the caregivers completed an online questionnaire focused on 

the quality of their reciprocal interaction with their child at three separate points during their 

participation (see Appendix W). Caregivers were asked to rate the quality of their experiences of 

social interaction with their child on a Likert scale to see whether children’s increased joint 

attention related performance correlates with more positive parent-child interactions. The 

caregivers completed the questionnaire before the pre-test, half-way through the intervention 

sessions, and at the completion of the post-test. The researcher emailed the caregivers with a link 

to access the questionnaire at each time point on Qualtrics (https://www.qualtrics.com). 

Results 

Figure 3 depicts the results of the free operant baseline results for Emily across all nine 

JA-related behaviours. The figure displays the number of correct JA-related responding across 

sessions. We observed moderate levels of responding for the L2 skill (M = 9.67; range = 7-12) 

and low to moderate levels for the P3 (M = 5.0; range = 3-8) and L4 skills (M = 4.33; range = 4-

5). Further, we also observed low levels of responding for the P1 (M = 3.33; range = 2-4), P2 (M 
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= 2.33; range = 0-5), L1 (M = 1.0; range = 0-3), and L3 skills (M = 1.13; range = 0-3), and zero 

responding for the C1 (M = 0; range = 0) and C2 skills (M = 0; range = 0). 

Figure 4 depicts the results of the intervention for Emily targeting the L1 skill. The data 

are incomplete due to participant attrition. The figure displays the number of correct L1 JA 

responding and percentage of correct L1 JA responding across sessions. In the FO baseline and 

direct pretest (0% correct responding), near-zero levels of responding were observed. Following 

three intervention sessions, a slight increase in responding was observed (M = 3.67; range = 3-5). 

Sessions were not continued due to the participant’s withdrawal from the study. 

Figure 5 depicts the free operant baseline results for Ravi across all nine JA-related 

behaviours. The figure displays the number of correct joint attention related responding across 

sessions. During baseline, zero levels of responding were observed across five of the nine 

behaviours. We observed low levels of responding for the P3 skill (M = 3; range = 2-5) and near-

zero levels for the P1 (M = 0.33; range = 0-1), L2 (M = 0.67; range = 0-1), and L3 skills (M = 

0.33; range = 0-1). Based on the FO baseline and pretest data (33% correct responding) showing 

low levels of responding, we targeted the P1 joint attention related skill with Ravi. Across four 

intervention sessions, we observed a zero trend and a little to no increase in levels of responding 

(M = 1.75; range = 1-2), as shown in figure 6. Ravi paused his participation in the study after 

four intervention sessions as he underwent surgery. 

Figures 7 and 8 depict the results of the intervention for Ivan targeting the P1and L4 skill. 

Figure 7 displays the number of correct P1 joint attention related responding across sessions, 

while Figure 8 displays the percentage correct data of the same sessions. During free operant 

baseline, a declining trend to near-zero levels of responding were observed for the P1 skill (M = 

1.50; range = 0-3) as well as low levels of responding for the L4 skill (M = 2.25; range = 1-3). 
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The pretest also showed low levels of responding at 33% correct for the P1 skill and 67% correct 

for the L4 skill. However, during the P1 posttest, the L4 responding dropped to 25% correct.  

With the introduction of the intervention, we observed a gradual increase in correct 

responses for both the P1 and L4 skills. For the P1 skill, across the 14 intervention sessions, Ivan 

averaged seven correct responses (range = 1-14) or 69% correct (range = 17%-100%) per 10-

minute intervention session. Session 8 demonstrates a decrease in responding that is inconsistent 

with the upward trend depicted in Figure 8. The caregiver implementing the P1 intervention 

recorded a potential extraneous participant variable (i.e., mood, lack of sleep, distress) affecting 

Ivan’s behaviour during session 8 possibly due to an epileptic episode that occurred prior to the 

session. However, in the subsequent session, we see a steep increase in responding, which is 

consistent with the observed trend. Session 10 and 11 also demonstrate a slight decline in 

responding possible due to reported seizure activity. Ivan reached mastery criterion after we 

observed stable responding above 80% correct across three consecutive sessions.  

For the L4 skill, Ivan averaged 8.5 correct responses (range = 3-17) or 83% correct 

(range = 67%-100%) per 10-minute intervention session. During the L4 intervention, we 

observed some variability in the number of correct L4 responding during session, possible due to 

seizure activity. However, after examining the percentage correct data, L4 responding during 

intervention demonstrates a stable and gradual increase in responding. Ivan also reached mastery 

criterion after we observed stable responding above 80% correct across three consecutive 

sessions.  

Following the P1 intervention, Ivan averaged over nine correct P1 responses (range = 9-

10) during the free operant post-training and achieved 67% correct during the posttest. We also 

conducted two generalization probes that demonstrated a count of nine correct P1 responses 
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under the free operant post training conditions and 67% correct under direct posttest conditions. 

Similarly, after the L4 intervention, Ivan achieved 100% correct during the posttest. However, 

the average number of correct L4 responses drop to an average of four correct (range = 3-5). The 

two generalization probes, following the L4 posttest, demonstrated a count of nine correct L4 

responses under the free operant post training conditions and 75% correct under direct posttest 

conditions. 

Figure 9 depicts the number of correct responding of JA-related behaviours across three 

free operant observations (i.e., baseline, post P1 training, post L4 training) for Ivan. We observed 

little to no difference in responding across the three observations for all non-targeted skills. For 

the L4 skill, we observed a slight level change only from baseline to post L4 training. The most 

significant difference in correct responding is noted for the P1 skill where we observed an 

increase in levels of responding from baseline to post P1 training and from post P1 training to 

post L4 training.  

Lastly, Figure 10 demonstrates the average number of correct joint attention related skills 

across all 9 behaviours during the free operant observations across baseline, post P1 and L4 

training, and generalization for Ivan. The largest difference between baseline and post training 

was noted for the P1 JA skill that was targeted first during intervention. Percentage increase was 

calculated by subtracting the average number of correct responding during baseline by the 

average number during post training and dividing that amount by the absolute value of the 

baseline value, multiples by 100. From initial baseline, we observed a 522% increase during post 

P1 training and a 1146.67% increase during post L4 training. We also observed an increase in 

overall joint attention related responding with a 178.26% increase from baseline to post L4 
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training. However, for the L4 JA skill, there was less of a steep increase in percentage correct 

responding between baseline and post L4 training (73.91% increase). 

Social Validity 

 Figures 11 and 12 depict the results from the Caregiver Rating of Reciprocal Interaction 

with Target Child questionnaire. Figure 11 demonstrates the average parent rating across social 

validity measures pre-baseline. Parents reported good to very good quality of interactions (M = 

30.33; range = 25-36), average positiveness of interactions (M = 29.33; range = 25-30) and 

reported that they were somewhat satisfied to neither satisfied nor dissatisfied with their 

interactions (M = 23.67; range = 16-30) with their child pre-baseline. Further, parents also 

reported on average that they sometimes assist their child in playing with objects (M = 27.33; 

range = 25-30). 

 Figure 12 represents the changes in social validity ratings of Ivan’s mother across 

measures and three different time points. We observed improvements in average quality of 

interactions during intervention (30-point rating out of 50) and post training (40-point rating out 

of 50), compared to pre-baseline (25-point rating out of 50). We also saw similar improvements, 

compared to pre-baseline (16-point rating out of 50), in interaction satisfaction during 

intervention (45-point rating out of 50) and post training (38-point rating out of 50). There were, 

however, no changes from pre-baseline in how positive their interactions were. Further, how 

often Ivan’s mother assisted him during play with objects also increased during intervention (49-

point rating out of 50) and post training (47-point rating out of 50) from pre-baseline (27-point 

rating out of 50). This finding may indicate that Ivan’s mother became increasingly more 

involved as a social partner during play with Ivan. 
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Discussion 

 The current study was the first to evaluate the effectiveness of a virtual parent-

implemented behavioural teaching strategy to teach children with CVI to engage in JA-related 

skills. For one of three participants, the behavioural teaching strategy was effective for all 

targeted joint attention related skills. Due to participant attrition and interferences in 

participation, we could not generate reliable conclusions for the other two participants. However, 

we observed an immediate increase in correct responding following the implementation of the 

intervention with Ivan. Further, we determined that Ivan’s mother effectively implemented DTT 

to teach joint attention related skills to her child. We also demonstrated that the newly acquired 

joint attention related skills generalized to engaging in these JA-related behaviours with a new 

confederate. Additionally, Ivan’s caregiver reported greater satisfaction in their reciprocal 

interactions and quality of interactions with Ivan following participation in the study. Our 

findings provide preliminary support for the effectiveness of a remote caregiver-implemented 

behavioural teaching strategy to teach joint attention related skills to children with CVI. 

 All children demonstrated behaviours preliminary to joint attention as well as some 

emerging ability suggestive of joint attention throughout the sessions (i.e., liberally and 

conservatively construed joint attention). During intervention, we initially targeted the P1 skill 

with two of the three participants (Ivan and Ravi) as they both showed little to no reaching 

behaviour and little independent engagement with objects. Participants acted on objects in ways 

that could be interpreted as communication of desire or dislike for objects. For instance, the 

participants located objects in their caregivers’ possession by visually or tactually scanning their 

bodies towards the hand that held the object. Further, participants reached towards and made 

contact with the objects, which signaled their potential interest or dislike for those particular 



CVI & JOINT ATTENTION  

 

49 
 
 
objects. The children’s physical use of their caregivers’ bodies as tools to locate objects in the 

caregivers’ possession demonstrates their basic understanding of their ability to use the schema 

of the human body to achieve their goals (Bigelow, 2003).  

 Liberally construed joint attention behaviours may be indicative of joint attention, despite 

some ambiguity in their interpretations. Two of the three participants (Emily and Ivan) each 

targeted one of the liberally construed joint attention behaviours during intervention. Before her 

withdrawal from the study, Emily was learning to spontaneously label objects she was 

manipulating while in the presence of the caregiver (L1). Some ambiguity exists in the 

interpretation of the L1 skill as this behaviour could be construed as either labeling the object for 

self or an intention to share the experience of the object with her caregiver (Bigelow, 2003). Ivan 

also successfully learned the L4 skill, which involves following the caregivers’ verbal instruction 

to manipulate objects. Following another’s verbal instructions illustrates the child’s 

understanding of their social partners’ language in relation to the objects (Bigelow, 2003). The 

topography of Ivan’s behaviours at the request of the caregiver were varied. For instance, Ivan 

was instructed to push the buttons on a toy spaceship, which he attempted to do by hitting the 

spaceship; Ivan grabbed toys from his caregiver’s hand at her request; and Ivan grasped the page 

of a book when asked to turn the page. These actions indicate Ivan’s awareness of his caregiver’s 

attention to the objects he was manipulating. However, Bigelow (2003) cautions that following 

others’ verbal instructions could be interpreted as the child using the caregivers’ language as 

support for their own engagement with objects, rather than recognizing the caregiver as social 

partners in the interactions.  

 We extend the existing literature in three significant ways. First, this was the first study to 

remotely train caregivers to implement a behavioural teaching strategy with children with CVI to 
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teach joint attention related skills. Further, this study added to the limited body of literature on 

behaviour analytic services for children with visual impairment. Using the telehealth-delivery 

format, we were able to provide behavioural skills training to caregivers of children with CVI 

who lived in varying locations across Ontario, Canada. The ease and accessibility of this format 

allowed for easier access to behaviour analytic services as well as wider access to a small 

population of children with CVI for potential recruitment in this study. Additionally, this 

delivery format demonstrated its convenience in alleviating scheduling barriers by allowing for 

some flexibility with when caregivers could schedule sessions. Further, we were often able to 

schedule impromptu sessions and the research could provide additional ongoing supervision and 

feedback.  

During virtual parent training, we tailored the behavioural teaching procedures to 

consider participants’ individual visual, mobility, and language abilities. Children with CVI 

present with unique visual behaviours and often have associated neurological conditions (e.g., 

seizures, cerebral palsy). Both Ivan and Ravi were nonverbal and required modifications for JA-

related behaviours that originally required a verbal response from the child. Other program 

considerations included participants’ poor visual attention, increased visual attention to preferred 

colours, restricted visual fields, attention to moving objects, difficulty locating objects at a 

distance, difficulty maintaining central visual field when reaching, delayed visual latency, and 

better recognition of familiar objects than novel ones (Haegerstrom-Portnoy, 2013; Jan et al., 

2008; Ross et al., 2017; Wright, 2009). For instance, all participants had some level of delayed 

visual latency, which required caregivers to wait for up to 10 seconds for a response before 

providing a response prompt. Ivan could also see objects better if held up close, above eye-level, 
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and on the right side of his face. When presenting Ivan with an object, it was important to 

consider his restricted visual field.   

 Second, we programmed for generalization in three key ways. Specifically, we (a) 

conducted free operant observations, during which no constraints were placed on the participants 

who were “free” to emit as many or as little spontaneous responses as they could, (b) conducted 

a direct assessment of the target JA-related skill with a new caregiver, and (c) conducted a free 

operant observation with the new caregiver. Several other studies demonstrated weak 

generalization effects beyond the treatment environment (Pierce & Schreibman, 2012; Pollard et 

al., 2012; Taylor & Hoch, 2008). Taylor and Hoch (2008) only included one pre- and post-test 

assessment and used limited behavioural measures. To increase issues of generalization, we 

included both the direct pre- and posttest assessments as well as the free operant observations 

pre- and post-training. Further, we examined nine different behaviours (modified from Bigelow, 

2003) relevant to joint attention in children with visual impairment.  

Similar to Pierce and Schreibman (1995), we also conducted all sessions in the natural 

environment (i.e., at home, where a typical play session might occur). Interestingly, the social 

behaviour of one participant in the study generalized weakly to the untrained peer (Pierce & 

Schreibman, 1995). We observed parallel findings regarding the generalization effects of the P1 

and L4 JA skills for Ivan. The two JA-related skills generalized only moderately to the new 

caregiver (i.e., Ivan’s father), potentially because Ivan’s father was an untrained social partner. It 

is possible we did not observe stronger effects due to his inexperience in helping children with 

visual impairment respond to attention and communicative behaviours. Furthermore, prior to the 

free operant observations, Ivan’s father was not trained how to provide opportunities for bids for 

joint attention. These findings highlight the importance of a competent social partner to provide 
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the physical and social affordances, to support the child in understanding the world around them, 

and to assist the child in accessing information necessary for joint attention (Boas et al., 2016). 

Third, we measured a variety of behaviours related to joint attention, modified from 

Bigelow, 2003, that integrated the nonvisual abilities of children with visual impairment. These 

behaviours were divided into three categories: preliminary behaviours, liberally construed joint 

attention, and conservatively construed joint attention (Bigelow, 2003). Little research has 

focused on the acquisition of joint attention in children with visual impairment. This study adds 

to the debate on the complexity of defining joint attention. The current definition, which 

prioritizes gaze-based behaviours in the attainment of joint attention, does not include 

individuals who have visual impairment as well as other co-occurring mobility issues. Research 

suggests that the reliance on other nonvisual cues to provide the necessary information for joint 

attention does not impede the attainment of this skill (Akhtar & Gernsbacher, 2008; Bigelow, 

2003). For instance, we observed participants obtain tactile, auditory, and kinesthetic 

information, as well as the verbal feedback from their caregivers to gain spatial awareness and to 

interpret the attentional focus of others. 

 There are at least three noteworthy limitations. First, it is unclear whether these findings 

can generalize to other children with CVI who present with different associated neurological 

conditions. In general, there is limited research on joint attention in children with visual 

impairment as this population typical involves the presence of multiple disabilities (Urqueta 

Alfaro et al., 2021). Children with CVI have unique visual characteristics, which can vary person 

to person. However, many co-occurring neurological deficits also require ongoing management, 

which may interfere with visual functioning. For instance, Ivan had frequently reoccurring 

seizures, a highly common associated neurological condition. Seizures can impede his visual 
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functioning and could have potentially impacted his performance during sessions. On the other 

hand, Ravi had CVI and cerebral palsy (CP). Children with CP + CVI often have more 

ophthalmic comorbidities and worse outcomes (West et al., 2021). Ravi had more severe gross 

motor functioning, which can create difficulties with orientations, coordinating attention with 

others, and interacting with the surrounding environment (Boas et al., 2016; Brown et al., 1997; 

Urqueta Alfaro et al., 2021). Ravi’s mobility issues may have contributed to observing little to no 

increase in correct responding following the introduction of the intervention. Overall, these 

differences in children’s visual and mobility characteristics highlight the importance of 

individualized behavioural support plans to achieve successful client outcomes. 

A second limitation of this study was that we had various interruptions to services and 

participant attrition occurred. At the time of participation, all participants were actively receiving 

multiple health services, such as SLP, OT, PT, and vision therapy. On top of these services, 

participants agreed to participate in this study, which required a significant amount of time each 

week (i.e., 5 sessions per week). Due to the caregivers’ busy schedules, all three participants 

were not able to conduct the recommended five sessions per week. Further, during some weeks, 

we were not able to conduct any sessions due to illnesses, reoccurring seizure activity, and 

scheduling conflicts. For instance, Ivan frequently had seizures that impacted his mood and sleep 

schedule. Some sessions that followed one or multiple seizures demonstrated lower levels of 

responding, possibly because of reported seizure activity. Due to the potential impact of seizures 

on his performance, we waited to resume sessions once his caregiver reported some stability in 

Ivan’s mood and behaviours. Additionally, following four intervention sessions, Ravi also had to 

pause his participation in the study for three weeks as he underwent surgery and was in recovery. 

Emily and her caregiver also withdrew from the study after three intervention sessions, due to a 
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busy schedule and work-related conflicts in the midst of the COVID-19 global pandemic. Taken 

together, all participants experienced various barriers to conducting regular daily sessions, 

highlighting the perseverance and commitment of caregivers to children with visual impairment 

and co-occurring neurological conditions. 

Third, the investigation was based on a sample size of only three children, two of which 

did not finish the skill acquisition program. Further, the development of these participants may 

not be representative of all children with visual impairment as the CVI population are known to 

have unique visual characteristics. Although we observed significant improvements in two joint 

attention related skills for one participant, a larger sample size could have strengthened the 

reliability of these findings. Further investigation and replications are needed with a greater 

sample size to demonstrate intervention efficacy among children with CVI and other co-

occurring neurological conditions. 

Overall, these findings indicate that the behavioural teaching strategy may be useful in 

improving joint attention related skills of children with CVI. Further, the results also suggest that 

the BST model via telehealth may be suited to provide DTT training to caregivers of children 

with CVI. First, we observed large improvements in joint attention related responding for one 

participant across both targeted JA-related skills. Second, we observed that these effects 

generalized to a new caregiver under both free operant and discrete trial conditions. These 

findings may be particularly useful given that children with CVI may need to rely more on a 

competent caregiver to provide appropriate opportunities for interactions and stimulation 

necessary for attaining joint attention. Moreover, the emergence of joint attention is critical for 

children’s later social and language development (Pollard et al., 2012; Taylor & Hoch, 2008). 

This study may offer some valuable insight into how children with CVI come to engage in joint 
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attention and how we can teach these pivotal social skills considering the nonvisual abilities of 

children with visual impairment.  



CVI & JOINT ATTENTION  

 

56 
 
 

References 

Adamson, L. B., Bakeman, R., Suma, K., & Robins, D. L. (2019). Sharing sounds: The 

development of auditory joint engagement during early parent-child 

interaction. Developmental Psychology, 55(12), 2491–2504. 

https://doi.org/10.1037/dev0000822  

Akhtar, N., & Gernsbacher, M. A. (2008). On privileging the role of gaze in infant social 

cognition. Child Development Perspectives, 2(2), 59–65. https://doi.org/10.1111/j.1750-

8606.2008.00044.x  

Baron-Cohen, S. (1997). Mindblindness: An essay on autism and theory of mind. MIT Press. 

Benson, D. (2018). Coaching parents to assess and treat self-injurious behaviour via 

telehealth. Journal of Intellectual Disability Research, 62(12), 1114–1123. 

https://doi.org/10.1111/jir.12456 

Bigelow, A. E. (2003). The development of joint attention in blind infants. Development and 

Psychopathology, 15(2), 259–275. https://doi.org/10.1017/S0954579403000142  

Boas, D. C. V., Ferreira, L. P., Moura, M. C. D., Maia, S. R., & Amaral, I. (2016). Analysis of 

interaction and attention processes in a child with congenital deafblindness. American 

Annals of the Deaf, 161(3), 327–341. https://doi.org/10.1353/aad.2016.0025   

Bogin, J. (2008). Overview of discrete trial training. National Professional Development Center 

on Autism Spectrum Disorders, 1-25. 

Bogin, J., Sullivan, L., Rogers, S., & Stabel. A. (2010). Steps for implementation: Discrete trial 

training. The National Professional Development Center on Autism Spectrum Disorders, 

1-9. 



CVI & JOINT ATTENTION  

 

57 
 
 
Borrelli, B. (2011). The assessment, monitoring, and enhancement of treatment fidelity in public 

health clinical trials. Journal of Public Health Dentistry, 71(1), S52–S63. 

https://doi.org/10.1111/j.1752-7325.2011.00233.x  

Bottema-Beutel, K. (2016). Associations between joint attention and language in autism 

spectrum disorder and typical development: A systematic review and meta-regression 

analysis. Autism Research, 9(10), 1021–1035. https://doi.org/10.1002/aur.1624  

Brown, R., Hobson, R. P., Lee, A., & Stevenson, J. (1997). Are there "autistic-like" features in 

congenitally blind children? Journal of Child Psychology and Psychiatry, 38(6), 693–

703. https://doi.org/10.1111/j.1469-7610.1997.tb01696.x  

Centers for Disease Control and Prevention. (2020). How to protect yourself. 

https://www.cdc.gov/ coronavirus/2019-ncov/prevent-getting-

sick/prevention.html?CDC_AA_refVal=ht t ps%3A%2F%2Fwww.cdc.gov% 

2Fcoronavirus%2F2019-ncov%2Fprepare%2Fprevention.html   

Chazin, K.T. & Ledford, J.R. (2016). Free operant observation. In Evidence-based instructional 

practices for young children with autism and other disabilities. Retrieved 

from http://ebip.vkcsites.org/free-operant 

Codding, R. S., Feinberg, A. B., Dunn, E. K., & Pace, G. M. (2005). Effects of immediate 

performance feedback on implementation of behavior support plans. Journal of Applied 

Behavior Analysis, 38(2), 205–219. https://doi.org/10.1901/jaba.2005.98-04 

Cox, D. J., Plavnick, J. B., & Brodhead, M. T. (2020). A proposed process for risk mitigation 

during the COVID-19 pandemic. Behavior Analysis in Practice, 13(2), 299–305. 

https://doi.org/10.1007/s40617-020-00430-1  



CVI & JOINT ATTENTION  

 

58 
 
 
Courtemanche, A., Sheldon, J., Sherman, J., Schroeder, S., Bell, A., & House, R. (2014). 

Assessing the effects of a staff training package on the treatment integrity of an 

intervention for self-injurious behavior. Journal of Developmental and Physical 

Disabilities, 26(4), 371–389. https://doi.org/10.1007/s10882-014-9372-6 

Dale, N., & Salt, A. (2007). Early support developmental journal for children with visual 

impairment: the case for a new developmental framework for early intervention. Child: 

Care, Health & Development, 33(6), 684–690. https://doi.org/10.1111/j.1365-

2214.2007.00798.x 

Ghasia, F., Brunstrom, J., Gordon, M., & Tychsen, L. (2008). Frequency and severity of visual 

sensory and motor deficits in children with cerebral palsy: Gross motor function 

classification scale. Investigative Ophthalmology & Visual Science, 49(2), 572–580. 

https://doi.org/10.1167/iovs.07-0525 

Gravina, N., VanWagner, M., & Austin, J. (2008). Increasing physical therapy equipment 

preparation using task clarification, feedback, and environmental manipulations. Journal 

of Organizational Behavior Management, 28(2), 110–122. 

https://doi.org/10.1080/01608060802100931 

Gunby, K. V., Rapp, J. T., & Bottoni, M. M. (2018). A progressive model for teaching children 

with autism to follow gaze shift. Journal of Applied Behavior Analysis, 51(3), 694–701. 

https://doi.org/10.1002/jaba.479    

Haegerstrom-Portnoy, G. (2013). Assessing visual functions in children with cortical visual 

impairment. Journal of Vision, 13(9), 1384–1384. https://doi.org/10.1167/13.9.1384  

Hassan, M., Thomson, K. M., Khan, M., Burnham Riosa, P., & Weiss, J. A. (2017). Behavioral 

skills training for graduate students providing cognitive behavior therapy to children with 



CVI & JOINT ATTENTION  

 

59 
 
 

autism spectrum disorder. Behavior Analysis, 17(2), 155–165. 

https://doi.org/10.1037/bar0000078  

Hatton, D. D., Ivy, S. E., & Boyer, C. (2013). Severe visual impairments in infants and toddlers 

in the United States. Journal of Visual Impairment & Blindness, 107(5), 325–336. 

https://doi.org/10.1177/0145482X1310700502  

Hay-Hansson, A., & Eldevik, S. (2013). Training discrete trials teaching skills using 

videoconference. Research in Autism Spectrum Disorders, 7(11), 1300–1309. 

https://doi.org/10.1016/j.rasd.2013.07.022  

Higgins, W. J., & Luczynski, K. C. (2017). Evaluation of a telehealth training package to 

remotely train staff to conduct a preference assessment. Journal of Applied Behavior 

Analysis, 50(2). 238–251. https://doi.org/10.1002/jaba.370 

Hobson, R. P. (1994). Through feeling and sight to self and symbol. The Perceived Self, 254–

279.  

Huo, R., Burden, S. K., Hoyt, C. S., & Good, W. V. (1999). Chronic cortical visual impairment 

in children: Aetiology, prognosis, and associated neurological deficits. The British 

Journal of Ophthalmology, 83(6), 670–675. https://doi.org/10.1136/bjo.83.6.670  

Jan, J. E., Groenveld, M., Sykanda, A. M., & Hoyt, C. S. (2008). Behavioural characteristics of 

children with permanent cortical visual impairment. Developmental Medicine & Child 

Neurology, 29(5), 571–576. https://doi.org/10.1111/j.1469-8749.1987.tb08498.x  

Kang, S., Lang, R. B., Oreilly, M. F., Davis, T. N., Machalicek, W., Rispoli, M. J., & Chan, J. M. 

(2010). Problem behavior during preference assessments: an empirical analysis and 

practical recommendations. Journal of Applied Behavior Analysis, 43(1), 137–141. 

https://doi.org/10.1901/jaba.2010.43-137  



CVI & JOINT ATTENTION  

 

60 
 
 
Kryzak, L. A., Bauer, S., Jones, E. A., & Sturmey, P. (2013). Increasing responding to others 

joint attention directives using circumscribed interests. Journal of Applied Behavior 

Analysis, 46(3). https://doi.org/10.1002/jaba.73  

Leaf, J. B., Cihon, J. H., Leaf, R., McEachin, J., & Taubman, M. (2017). A progressive approach 

to discrete trial teaching: Some current guidelines. International Electronic Journal of 

Elementary Education, 9(2), 361–372. 

Ledford, J. R., & Gast, D. L. (2018). Single case research methodology (Third edition.). New 

York: Routledge. 

Lord, C., Risi, S., Lambrecht, L., Cook, E. H., Jr, Leventhal, B. L., DiLavore, P. C., Pickles, A., 

& Rutter, M. (2000). The autism diagnostic observation schedule-generic: A standard 

measure of social and communication deficits associated with the spectrum of 

autism. Journal of Autism and Developmental Disorders, 30(3), 205–223. 

https://doi.org/10.1023/A:1005592401947  

Mundy, P., Block, J., Delgado, C., Pomares, Y., Hecke, A. V. V., & Parlade, M. V. (2007). 

Individual differences and the development of joint attention in infancy. Child 

Development, 78(3), 938–954. https://doi.org/10.1111/j.1467-8624.2007.01042.x  

Mundy, P. (2017). A review of joint attention and social-cognitive brain systems in typical 

development and autism spectrum disorder. European Journal of Neuroscience, 47(6), 

497–514. https://doi.org/10.1111/ejn.13720  

Neimy, H., Pelaez, M., Carrow, J., Monlux, K., & Tarbox, J. (2017). Infants at risk of autism and 

developmental disorders: Establishing early social skills. Behavioral Development 

Bulletin, 22(1), 6–22. https://doi.org/10.1037/bdb0000046  



CVI & JOINT ATTENTION  

 

61 
 
 
Newcomb, S. (2010). The reliability of the CVI Range: A functional vision assessment for 

children with cortical visual impairment. Journal of Visual Impairment & 

Blindness, 104(10), 637–647. https://doi.org/10.1177/0145482X1010401009 

Nopprapun, M., & Holloway, J. (2014). A comparison of fluency training and discrete trial 

instruction to teach letter sounds to children with ASD: Acquisition and learning 

outcomes. Research in Autism Spectrum Disorders, 8(7), 788–802. 

https://doi.org/10.1016/j.rasd.2014.03.015  

Nosik, M., Williams, W., Garrido, N., & Lee, S. (2013). Comparison of computer-based 

instruction to behavior skills training for teaching staff implementation of discrete-trial 

instruction with an adult with autism. Research in Developmental Disabilities, 34(1), 

461–468. https://doi.org/10.1016/j.ridd.2012.08.011  

Oliver, R. M., Wehby, J. H., & Reschly, D. J. (2011). Teacher classroom management practices: 

Effects on disruptive or aggressive student behavior. Campbell Systematic Reviews, 7(1), 

1–55. https://doi.org/10.4073/csr.2011.4 

Parsons, M. B., Rollyson, J. H., & Reid, D. H. (2012). Evidence-based staff training: A guide for 

practitioners. Behavior Analysis in Practice, 5(2), 2-11. 

https://doi.org/10.1007/BF03391819  

Pierce, K., & Schreibman, L. (1995). Increasing complex social behaviors in children with 

autism: Effects of peer-implemented pivotal response training. Journal of Applied 

Behavior Analysis, 28(3), 285–295. https://doi.org/10.1901/jaba.1995.28-285  

Philip, S. S., & Dutton, G. N. (2014). Identifying and characterising cerebral visual impairment 

in children: A review. Clinical and Experimental Optometry, 97(3), 196–208. 

https://doi.org/10.1111/cxo.12155  



CVI & JOINT ATTENTION  

 

62 
 
 
Pollard, J. S., Betz, A. M., & Higbee, T. S. (2012). Script fading to promote unscripted bids for 

joint attention in children with autism. Journal of Applied Behavior Analysis, 45(2), 387–

393. https://doi.org/10.1901/jaba.2012.45-387  

Pollard, J. S., Karimi, K. A., & Ficcaglia, M. B. (2017). Ethical considerations in the design and 

implementation of a Telehealth service delivery model. Behavior Analysis: Research and 

Practice, 17(4), 298-311. https://doi.org/10.1037/bar0000053 

Reese, R. J., Slone, N. C., Soares, N., & Sprang, R. (2015). Using telepsychology to provide a 

group parenting program: A preliminary evaluation of effectiveness. Psychological 

Services, 12(3), 274–282. https://doi.org/10.1037/ser0000018. 

Roman-Lantzy, C. (2018). Cortical visual impairment: An approach to assessment and 

intervention. AFB Press. 

Ross, D. E., Singer-Dudek, J., & Greer, R. D. (2005). The Teacher Performance Rate and 

Accuracy Scale (TPRA): Training as evaluation. Education and Training in 

Developmental Disabilities, 40(4), 411–423. 

Ross, M. C., Ellawadi, A. F. B., & McCauley, R. J. (2017). Promoting joint attention in children 

with visual impairment: Proposing an intervention using modified strategies from joint 

attention symbolic play engagement regulation (JASPER) (Publication No. 10753582) 

[Doctoral dissertation, The Ohio State University]. ProQuest Dissertations Publishing. 

Sarokoff, R., & Sturmey, P. (2004). The effects of behavioral skills training on staff 

implementation of discrete‐trial teaching. Journal of Applied Behavior Analysis, 37(4), 

535–538. https://doi.org/10.1901/jaba.2004.37-535  



CVI & JOINT ATTENTION  

 

63 
 
 
Sutherland, R., Trembath, D., & Roberts, J. (2018). Telehealth and autism: A systematic search 

and review of the literature. International Journal of Speech-Language Pathology, 20(3), 

324–336. https://doi.org/10.1080/17549507.2018.1465123  

Taylor, B. A., & Hoch, H. (2008). Teaching children with autism to respond to and initiate bids 

for joint attention. Journal of Applied Behavior Analysis, 41(3), 377–391. 

https://doi.org/10.1901/jaba.2008.41-377  

Tomlinson, S. R. L., Gore, N., & McGill, P. (2018). Training individuals to implement applied 

behavior analytic procedures via telehealth: A systematic review of the literature. Journal 

of Behavioral Education, 27(2), 172–222. https://doi.org/10.1007/s10864-018-9292-0  

Urqueta Alfaro, A., Vacaru, S., Wittich, W., & Sterkenburg, P. S. (2021). Identifying when 

children with visual impairment share attention: A novel protocol and the impact of 

visual acuity. Infant Behavior & Development, 64, 1–11. 

https://doi.org/10.1016/j.infbeh.2021.101585  

Vollmer, T. R., Sloman, K. N., & Pipkin, C. S. P. (2008). Practical implications of data 

reliability and treatment integrity monitoring. Behavior Analysis in Practice, 1(2), 4–11. 

https://doi.org/10.1007/BF03391722  

West, M. R., Borchert, M. S., & Chang, M. Y. (2021). Ophthalmologic characteristics and 

outcomes of children with cortical visual impairment and cerebral palsy. Journal of 

AAPOS: The Official Publication of the American Association for Pediatric 

Ophthalmology and Strabismus, 25(4), 223.e1–223.e6. 

https://doi.org/10.1016/j.jaapos.2021.03.011  

Wright, R. (2009). Book review: Cortical visual impairment: An approach to assessment and 

intervention. British Journal of Visual Impairment, 27(2), 173–175. 



CVI & JOINT ATTENTION  

 

64 
 
 
Yang, B. (2020). Family perspectives toward using Telehealth in early intervention. Journal of 

Developmental and Physical Disabilities. https://doi.org/10.1007/s10882-020-09744-y 

  



CVI & JOINT ATTENTION  

 

65 
 
 
Table 1 

Behaviours Relevant to Joint Attention in Children with CVI (Modified from Bigelow, 2003) 

Prerequisite Behaviours  
 

P1:  Child locates an object in an adult’s possession through visual or tactual scanning of an adult’s body towards the hand (or other bodily 
part) that holds the object. 

• E.g., Child touches the adult’s hand and then locates the object in the adult’s hand.  
P2:  Child performs instrumental acts towards an object with an adult (resists having object taken away, takes an object away from the 

caregiver, or gives an object to the caregiver).  
• E.g., Child pulls object from the adult’s hand.   

P3:  Child performs stereotypic behaviour (repeatedly) with an object.  
• E.g., Child taps object repeatedly (more than two times with quick succession).  
• E.g., Child shakes head in a back-and-forth manner while holding object.   

  

Liberally Construed Joint Attention Behaviours  
 

L1:  Child tacts (provides a verbal response labelling an object) when engaged with an object and a caregiver. Non-verbal: Child shares a 
tactual experience of an object with a caregiver. 

• E.g., Child touches a teddy bear and says “soft”.  
• E.g., Child says, “Bird” after hearing the chirping of a bird.  
• Non-verbal e.g., Child strokes the fur on a teddy bear and then presents the toy to the caregiver to touch the fur.  

L2:  Child mands (provides a verbal request) towards an object or mands for the object to be manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-verbal request (reaches) for an object that is fulfilled by a caregiver.  

• E.g., Child wants the bird toy (motivation). Child says, “Bird” and reaches for the bird or uses adult to reach for it.  
• Non-verbal e.g., Child reaches for a toy out of reach and then the caregiver gives the toy to the child. 

L3:  Child is receptive to (uses) an adult’s verbal directions to locate an object. The adult’s verbal directions may or may not be a mand 
(request).  

• E.g., Adult says, “The toy car is next to your left shoe”, child touches the car.   
• E.g., Adult says, “Find the blocks in your toy box”, child looks in the toy box.  

L4:  Child engages with an object in some way based on an adult’s mand (request), which helps guide their manipulation of the object.  
• E.g., Adult says, “Squeeze the toy so it makes a sound”, child squeezes the toy.  
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• E.g., Adult says, “The toy lights up if you press the button”, child presses the button. 
 

Conservatively Construed Joint Attention Behaviours  
 

C1:  Child repeatedly gives an object to an adult and then retrieves the object in a game-like manner. The object is a tool for social 
interaction.   

• E.g., Child and adult play with a tea set. Child gives the teacup to the adult to sip and then takes the teacup back to refill it.  
• E.g., Child and adult throw a ball back and forth to each other.  

C2:  In a game-like manner, the child tacts (provides a verbal response labelling an object) when engaged with an object, at the mand (request) 
of an adult. Non-verbal: In a game-like manner, the child shares a tactual experience of an object with a caregiver, at the mand (request) 
of the adult.   

• E.g., Adult says, “Find the cow”/ “Find the animal that says, ‘Moo’”, child identifies the cow amongst other toys (distinguished 
through touch or sound) and says “Cow”.  

• Non-verbal e.g., Adult says, “Find the fluffy toy”, the child (1) identifies the fluffy toy amongst other toys, (2) strokes the fur on 
the toy, and (3) presents the toy to the caregiver to touch the fur. 
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Figure 1 

Percentage of BST Steps Completed Correctly Across JA Skills for Ivan’s Caregiver 

 
 

Note. This figure represents data on the implementation of BST steps during the P1 and L4 

intervention for Ivan’s caregiver. Percentage of correct training steps completed for the P1 and 

L4 intervention across post-training and on-the-job conditions for Ivan’s caregiver. 
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Figure 2 

Flow Chart of Study Procedures 
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Figure 3 

Number of Correct Joint Attention Responding Across Skills for Emily During Baseline 

 

Note. This figure represents data on joint attention responding across skills. Number of correct 

responding of joint attention behaviours across baseline for Emily. 
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Figure 4 

Changes in Levels of L1 Joint Attention Skill for Emily 

 
 
Note. This figure represents data on L1 joint attention responding. In the top graph, number of 

correct responding of the target joint attention behaviours across free-operant baseline and 

intervention for Emily. In the bottom graph, percentage of correct responding of the target joint 

attention behaviours across pre-test probe and intervention. The participant has withdrawn from 

the study.  
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Figure 5 

Number of Correct Joint Attention Responding Across Skills for Ravi During Baseline 

 

Note. This figure represents data on joint attention responding across skills. Number of correct 

responding of joint attention behaviours across baseline for Ravi.  
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Figure 6 

Changes in Levels of the P1 Joint Attention Skill for Ravi 

 

Note. This figure represents data on P1 joint attention responding. In the top graph, number of 

correct responding of the target joint attention behaviours across free-operant baseline and 

intervention for Ravi. In the bottom graph, percentage of correct responding of the target joint 

attention behaviours across pre-test probe and intervention.  
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Figure 7 

Changes in Levels of P1 and L4 Joint Attention Skill for Ivan 

 

Note. This figure represents data on P1 and L4 joint attention responding. Number of correct 

responding of the target joint attention behaviours across free-operant baseline, intervention, 

free-operant post training, and generalization for Ivan. Follow-up data are still in progress. 

Seizure activity data represents sessions that followed one or more epileptic episodes. 
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Figure 8 

Changes in Percentage Levels of the P1 and L4 Joint Attention Skill for Ivan 

 

Note. This figure represents data on P1 and L4 joint attention responding. Percentage of correct 

responding of the target joint attention behaviours across pre-test probe, intervention, post-test 

probe, and generalization probe for Ivan. Follow-up data is still in progress. Seizure activity data 

represents sessions that followed one or more epileptic episodes. 
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Figure 9 

Changes in Levels of Joint Attention Skill for Ivan 

 
Note. This figure represents data on joint attention responding across skills. Number of correct responding of joint attention 

behaviours across free operant observations for Ivan.  
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Figure 10 

Changes in Levels of Joint Attention Skill for Ivan 

 

Note. This figure represents data on joint attention responding. Average number of correct responding of joint attention behaviours 

during session across free-operant baseline, free-operant post training for each target skill, and generalization for Ivan.
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Figure 11 

Pre-Baseline Parent Rating of Reciprocal Interaction with Target Child Across Measures 
 

 
Note. This figure represents data on social validity measures pre baseline. For the average quality 

of interaction measure, the rating scale ranged from 0 (much below average) to 50 (much above 

average). For the positiveness of interactions measure, the rating scale ranged from 0 (bad) to 50 

(excellent). For the interaction satisfaction measure, the rating scale ranged from 0 (very 

dissatisfied) to 50 (very satisfied. Lastly, for the level of assistance measure, the rating scale 

ranged from 0 (never) to 50 (always). 

  



CVI & JOINT ATTENTION  

 

78 
 
 
Figure 12 

Parent Rating of Reciprocal Interaction with Ivan Across Measures and Time Points 
 

 
 
Note. This figure represents data on social validity measures from Ivan’s mother across three 

different time points. For the average quality of interaction measure, the rating scale ranged from 

0 (much below average) to 50 (much above average). For the positiveness of interactions 

measure, the rating scale ranged from 0 (bad) to 50 (excellent). For the interaction satisfaction 

measure, the rating scale ranged from 0 (very dissatisfied) to 50 (very satisfied. Lastly, for the 

level of assistance measure, the rating scale ranged from 0 (never) to 50 (always).   
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Appendix A 

CVI & Joint Attention Research Project: Surrey Place Recruitment Email 
 
 
Hello, 
 
I would like to invite you to participate in this Cortical Visual Impairment (CVI) and Joint 
Attention study.  
 
Surrey Place is currently assisting Brock University with this research. The study has been 
reviewed and received ethics clearance through both the Surrey Place and Brock University 
Research Ethics Board. 
 
The study is investigating how we can remotely coach parents to teach children with CVI to 
engage in joint attention, a skill important for later social and language development. The 
investigators are currently seeking children under the age of 6 years, who have a documented 
diagnosis of CVI, to voluntarily participate.  
 
Please read the attached letter of invitation and informed consent form for more details regarding 
what participation will involve. If you would like to participate, or you require additional 
information to assist you in reaching a decision about participation, please do not hesitate to 
contact the Primary Student Investigator, Avery Keith at ak19pn@brocku.ca or 647-531-1771. 
 
Thank you for your consideration, 
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Appendix B 

Research Study Poster 
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Appendix C 

SURREY PLACE 

Letter of Invitation 

 

Title of Study: Acquisition of Joint Attention Skills in Children with Cortical Visual Impairment 

 

Principal Student Investigator: Avery Keith, Master of Arts student, Department of Applied 

Disability Studies, Brock University. 

Faculty Supervisor: Dr. Nicole Luke, Assistant Professor, Department of Applied Disability 

Studies, Brock University 

 

I, Avery Keith, MA Student, from the Department of Applied Disability Studies, Brock 

University, invite you to participate in a research project entitled Acquisition of Joint Attention 

Skills in Children with Cortical Visual Impairment. 

 

WHAT’S INVOLVED 

The purpose of this research project is to see if we can effectively teach children with 

Cortical Visual Impairment (CVI) to engage in bids for joint attention with a social partner. I will 

remotely train you in a differential reinforcement behavioural teaching strategy and ask that you 

engage in play with your child. You will implement this intervention one time a day/5 times a 

week during 10-minute sessions to see if your child learns to share attention on an object with 

you. Should you choose to participate, you and your child will be asked to play in a room in your 

house.  

The total amount of time required for participation is approximately 8 to 12 weeks over a 

period of 9 months. The expected duration of each session is ten minutes. Participants will 

engage in one session per day/ 5 times a week. Sessions will be video recoded using your own 

recording equipment (e.g., phone video camera, Zoom videorecording, etc.) and will occur in the 

participants’ homes. 

 

POTENTIAL BENEFITS AND RISKS 
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This research may benefit your child’s performance on engaging in bids for joint 

attention, such as increasing the frequency of initiating conversation and play with a parent. The 

research also has potential implications for allowing children with CVI to become more socially 

integrated into classrooms and improve peer socialization and play. In addition, the use of 

parents as “intervenors” produces little economic strain on the parents themselves and such 

interventions may be a convenient alternative to professional supports. However, there may also 

be risks associated with participation, such as psychological stress on parents responsible for 

running play sessions and implementing the behavioural intervention. Upon request, parents will 

be referred to the referring agency to provide information regarding support services. 

 

CONFIDENTIALITY 

All information that you provide is considered confidential; your name will not be 

included or, in any way associated with the data collected in the study. Data collected will be 

labeled with codes rather than names. You and your child’s name, birthdate, and your child’s 

relevant medical history will be collected during the course of the study. Study materials will be 

stored in locked files and electronic files will be stored on a password-protected computer. Only 

the principal student investigator, faculty supervisor, and research assistants will have access to 

the key file. Neither you nor your child will be identified in any publications, reports, or 

presentations. All study materials will be retained for seven years after the completion of data 

collection and dissemination of results. At that time, all paper documents will be securely 

shredded, and all electronic data will be permanently deleted from secure storage. We will also 

electronically erase the in-home video recordings so that you and your child are no longer 

identifiable.  

Access to this data are limited to research personnel involved in this study. Should the 

research team suspect child abuse or neglect at any point during the course of the study, they are 

mandated by law to report it to the authorities. 

 

VOLUNTARY PARTICIPATION  

Participation in this study is voluntary. If you wish, you may decline to participate in any 

component of the study. Further, you may decide to withdraw from this study at any time and 

may do so without any penalty or loss of benefits to which you are entitled.  
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PUBLICATION OF RESULTS   

Results of this study may be published in professional journals and presented at 

conferences. Feedback about this study will be available by contacting the primary student 

investigator, Avery Keith (ak19pn@brocku.ca), approximately six months following 

participation in the study. Further, a summary of the study’s findings will be sent to all 

participants.  

 

NEXT STEPS 

Along with this letter you will find a parent/guardian consent form that describes the 

study. Please read this information carefully and if you wish to participate in this study, contact 

Avery Keith, (647) 531-1771, ak19pn@brocku.ca. If you have any pertinent questions about 

your rights as a research participant, please contact the Brock University Research Ethics Officer 

(905 688-5550 ext. 3035, reb@brocku.ca). If you have any questions, please also feel free to 

contact me (see below for contact information). 

 

 

Thank you, 

Avery Keith  

 
Avery Keith  
MA Student, Applied Disability Studies, Brock University  
647-531-1771 | ak19pn@brocku.ca 
 
Dr. Nicole Luke 
Assistant Professor, Applied Disability Studies, Brock University 
905-688-5550 x6653 | nluke@brocku.ca 
 

 

This study has been reviewed and received ethics clearance through Brock University’s Research 

Ethics Board (File # 20-043 LUKE). 
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Appendix D 

SURREY PLACE 

Informed Consent Form 

Date: May 1, 2020 

 

Title of Study: Acquisition of Joint Attention Skills in Children with Cortical Visual Impairment 

 

Principal Student Investigator: Avery Keith, MA student, Department of Applied Disability 

Studies, Brock University, 647-531-1771 | ak19pn@brocku.ca 

Faculty Supervisor: Dr. Nicole Luke, Assistant Professor, Department of Applied Disability 

Studies, Brock University, 905-688-5550 x6653 | nluke@brocku.ca 

 

INVITATION 

You are invited to participate in a study that involves research. The purpose of this 

research project is to see if parents can effectively teach children with Cortical Visual 

Impairment (CVI) to engage in bids for joint attention (e.g., initiate conversation and play).  

 

WHAT’S INVOLVED 

We will remotely train parents in differential reinforcement teaching strategies and have 

them engage in play with their child with CVI. Parents will implement this intervention once a 

day during a 10-minute session to see if their child can learn to engage in bids for joint attention. 

Should you choose to participate, you and your child will be asked to play in your home for ten 

minutes per session. All communication will occur remotely through Zoom Pro 

videoconferencing. We will train you to recognize appropriate joint attention behaviours and to 

video record each in-home session using your own recording equipment (e.g., phone video 

camera, Zoom videorecording, etc.). Caregiver training will involve approximately two 60-min 

sessions at the beginning as well as two 60-min sessions per joint attention skill as you progress 

through the intervention. Additionally, we will conduct an initial parent interview to determine 

your child’s toy/activity preferences and ask that you complete three questionnaires, interested in 

the progression of your parent-child social interactions. 
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 Participation will take approximately 10 minutes a day/ 5 days a week of your time until 

your child masters the selected target joint attention skills. The total amount of time required for 

participation is approximately 8 to 12 weeks over a period of 9 months. The joint attention skills 

that you will teach your child will depend on the behaviours your child demonstrates in an initial 

behaviour assessment. The maintenance of these skills will then be assessed three months 

following the completion of the study, should you choose to participate further. At that time, you 

may decide whether to participate in the follow-up session. 

 

POTENTIAL BENEFITS AND RISKS 

Possible benefits of participation may include improvement in your child’s performance 

of initiating and responding to bids for joint attention during conversation and play with a parent. 

The research data gathered may also improve intervention programs. Furthermore, the study has 

potential implications for fostering social integration among children with CVI and improving 

parent-child socialization and play. There may also be risks associated with participation, such as 

psychological stress on parents responsible for running play sessions and implementing the 

behavioural intervention. Upon request, parents will be referred to the referring agency to 

provide information regarding support services. 

 

CONFIDENTIALITY 

All information that you provide is considered confidential; your name will not be 

included or, in any way associated with the data collected in the study. Data collected will be 

labeled with codes rather than names. You and your child’s name, birthdate, and your child’s 

relevant medical history will be collected during the course of the study. Study materials will be 

stored in locked files and electronic files will be stored on a password-protected computer. 

Neither you nor your child will be identified in any publications, reports, or presentations. All 

study materials will be retained for seven years after the completion of data collection and 

dissemination of results. At that time, all paper documents will be securely shredded, and all 

electronic data will be permanently deleted from secure storage. We will also electronically erase 

the in-home video recordings so that you and your child are no longer identifiable.  

Access to this data are limited to research personnel involved in this study, including the 

Primary Student Investigator, the Faculty Supervisor, and four research assistants. Should the 
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research team suspect child abuse or neglect at any point during the course of the study, they are 

mandated by law to report it to the authorities. 

 

SECONDARY USE OF DATA  

It is the investigators’ intention to submit the current study for publication within a peer-

reviewed academic journal and as a conference presentation. Therefore, reviewers and other 

investigators may request anonymized data. Only anonymized data may be shared with others in 

the scientific community, if requested, for the purposes of believability of the results reported in 

the manuscript.  

 

VOLUNTARY PARTICIPATION 

Participation in this study is voluntary. If you wish, you may decline to answer any 

questions or participate in any components of the study. Further, you may decide to withdraw 

from this study at any time and may do so without any penalty or loss of benefits to which you 

are entitled. The decision to participate or not in this study will have no impact on the services 

provided by Surrey Place or any other agency. 

 

PUBLICATION OF RESULTS 

Results of this study may be published in professional journals available to the public and 

presented at conferences. Feedback about this study will be available upon request from the 

primary researcher. A summary of the findings will be emailed to the participants who requested 

feedback. 

 

CONTACT INFORMATION AND ETHICS CLEARANCE 

If you have any questions about this study or require further information, please contact Avery 

Keith or Dr. Nicole Luke using the contact information provided above. This study has been 

reviewed and received ethics clearance through the Research Ethics Board at Brock University 

(File # 20-043 LUKE). If you have any comments or concerns about your rights as a research 

participant, please contact the Research Ethics Office at (905) 688-5550 Ext. 3035, 

reb@brocku.ca. 
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Name of Participant: (Please print) _____________________________________ 

 

CONSENT FORM 

I agree to participate in this study described above. I have made this decision based on the 

information I have read in the Information-Consent Letter. I have had the opportunity to receive 

any additional details I wanted about the study and understand that I may ask questions in the 

future. I understand that I may withdraw this consent at any time. 

Participant Signature _____________________________ Date _________________  

Participant Name (Print) ___________________________ 

Witness Signature _______________________________ 

Witness Name (Print) _____________________________  

Relationship To Participant _________________________ Date _________________ 

 

This study has been reviewed and approved by the brock research ethics board. (File # 20-

043 LUKE). If I have any questions or concerns about my participation in the study, I may 

contact Avery Keith, by phone at 647-531-1771, or by email ak19pn@brocku.ca. If I have 

any questions about being a research participant, A may also contact the Brock University 

research ethics officer in the office of research services at 905-688-5550 ext. 3035, email: 

reb@brocku.ca. 

 

Thank you for your help! A copy of this consent form will be provided to you for your 

records and further reference. 
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I have fully explained the procedures of this study to the above volunteer.  

Research Assistant Signature ___________________________  

Research Assistant Name (print) ___________________________  

Date _____________________ 
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Appendix E 

BROCK UNIVERSITY 

Letter of Invitation 

 

Title of Study: Acquisition of Joint Attention Skills in Children with Cortical Visual 

Impairment 
 

Principal Student Investigator: Avery Keith, Master of Arts student, Department of 

Applied Disability Studies, Brock University. 

Faculty Supervisor: Dr. Nicole Luke, Assistant Professor, Department of Applied 

Disability Studies, Brock University 

 

I, Avery Keith, MA Student, from the Department of Applied Disability Studies, Brock 

University, invite you to participate in a research project entitled Acquisition of Joint 

Attention Skills in Children with Cortical Visual Impairment. 
 

WHAT’S INVOLVED 

The purpose of this research project is to see if we can effectively teach children 

with Cortical Visual Impairment (CVI) to engage in bids for joint attention with a social 

partner. I will remotely train you in a differential reinforcement behavioural teaching 

strategy and ask that you engage in play with your child. You will implement this 

intervention one time a day/5 times a week during 10-minute sessions to see if your 

child learns to share attention on an object with you. Should you choose to participate, 

you and your child will be asked to play in a room in your house.  

The total amount of time required for participation is approximately 8 to 12 weeks 

over a period of 9 months. The expected duration of each session is ten minutes. 

Participants will engage in one session per day/ 5 times a week. Sessions will be video 

recorded and will occur in the participants’ homes. 
 

POTENTIAL BENEFITS AND RISKS 

This research may benefit your child’s performance on engaging in bids for joint 

attention, such as increasing the frequency of initiating conversation and play with a 
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parent. The research also has potential implications for allowing children with CVI to 

become more socially integrated into classrooms and improve peer socialization and 

play. In addition, the use of parents as “intervenors” produces little economic strain on 

the parents themselves and such interventions may be a convenient alternative to 

professional supports. However, there may also be risks associated with participation, 

such as psychological stress on parents responsible for running play sessions and 

implementing the behavioural intervention. Upon request, parents will be referred to the 

referring agency to provide information regarding support services. 
 

CONFIDENTIALITY 

All information that you provide is considered confidential; your name will not be 

included or, in any way associated with the data collected in the study. Data collected 

will be labeled with codes rather than names. You and your child’s name, birthdate, and 

your child’s relevant medical history will be collected during the course of the study. 

Study materials will be stored in locked files and electronic files will be stored on a 

password-protected computer. Only the principal student investigator, faculty 

supervisor, and research assistants will have access to the key file. Neither you nor 

your child will be identified in any publications, reports, or presentations. All study 

materials will be retained for seven years after the completion of data collection and 

dissemination of results. At that time, all paper documents will be securely shredded, 

and all electronic data will be permanently deleted from secure storage. We will also 

electronically erase the in-home video recordings so that you and your child are no 

longer identifiable.  

Access to these data are limited to research personnel involved in this study. 

Should the research team suspect child abuse or neglect at any point during the course 

of the study, they are mandated by law to report it to the authorities. 
 

VOLUNTARY PARTICIPATION  

Participation in this study is voluntary. If you wish, you may decline to participate 

in any component of the study. Further, you may decide to withdraw from this study at 

any time and may do so without any penalty or loss of benefits to which you are 

entitled.  
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PUBLICATION OF RESULTS   

Results of this study may be published in professional journals and presented at 

conferences. Feedback about this study will be available by contacting the primary 

student investigator, Avery Keith (ak19pn@brocku.ca), approximately six months 

following participation in the study. Further, a summary of the study’s findings will be 

sent to all participants.  
 

NEXT STEPS 

Along with this letter you will find a parent/guardian consent form that describes 

the study. Please read this information carefully and if you wish to participate in this 

study, contact Avery Keith, (647) 531-1771, ak19pn@brocku.ca. If you have any 

pertinent questions about your rights as a research participant, please contact the Brock 

University Research Ethics Officer (905 688-5550 ext. 3035, reb@brocku.ca). If you 

have any questions, please also feel free to contact me (see below for contact 

information). 

 

Thank you, 

Avery Keith  

 
Avery Keith  
MA Student, Applied Disability Studies, Brock University  
647-531-1771 | ak19pn@brocku.ca 
 
Dr. Nicole Luke 
Assistant Professor, Applied Disability Studies, Brock University 
905-688-5550 x6653 | nluke@brocku.ca 
 

 

This study has been reviewed and received ethics clearance through Brock University’s 

Research Ethics Board (File #: 20-043 - LUKE). 
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Appendix F 

BROCK UNIVERSITY 

Informed Consent Form 

Date: May 1, 2020 
 

Title of Study: Acquisition of Joint Attention Skills in Children with Cortical Visual 

Impairment 
 

Principal Student Investigator: Avery Keith, MA student, Department of Applied 

Disability Studies, Brock University, 647-531-1771 | ak19pn@brocku.ca 

Faculty Supervisor: Dr. Nicole Luke, Assistant Professor, Department of Applied 

Disability Studies, Brock University, 905-688-5550 x6653 | nluke@brocku.ca 
 

INVITATION 

You are invited to participate in a study that involves research. The purpose of 

this research project is to see if parents can effectively teach children with Cortical 

Visual Impairment (CVI) to engage in bids for joint attention (e.g., initiate conversation 

and play).  
 

WHAT’S INVOLVED 

We will remotely train parents in differential reinforcement teaching strategies 

and have them engage in play with their child with CVI. Parents will implement this 

intervention once a day during a 10-minute session to see if their child can learn to 

engage in bids for joint attention. Should you choose to participate, you and your child 

will be asked to play in your home for ten minutes per session. All communication will 

occur remotely through Zoom Pro videoconferencing. We will train you to recognize 

appropriate joint attention behaviours and to video record each in-home session. 

Additionally, we will conduct an initial parent interview to determine your child’s 

toy/activity preferences and ask that you complete three questionnaires, interested in 

the progression of your parent-child social interactions. Participation will take 
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approximately 10 minutes a day/ 5 days a week of your time until your child masters the 

selected target joint attention skills. The total amount of time required for participation is 

approximately 8 to 12 weeks over a period of 9 months. The joint attention skills that 

you will teach your child will depend on the behaviours your child demonstrates in an 

initial behaviour assessment. The maintenance of these skills will then be assessed 

three months following the completion of the study, should you choose to participate 

further. At that time, you may decide whether to participate in the follow-up session. 
 

POTENTIAL BENEFITS AND RISKS 

Possible benefits of participation may include improvement in your child’s 

performance of initiating and responding to bids for joint attention during conversation 

and play with a parent. The research data gathered may also improve intervention 

programs. Furthermore, the study has potential implications for fostering social 

integration among children with CVI and improving parent-child socialization and play. 

There may also be risks associated with participation, such as psychological stress on 

parents responsible for running play sessions and implementing the behavioural 

intervention. Upon request, parents will be referred to the referring agency to provide 

information regarding support services. 
 

CONFIDENTIALITY 

All information that you provide is considered confidential; your name will not be 

included or, in any way associated with the data collected in the study. Data collected 

will be labeled with codes rather than names. You and your child’s name, birthdate, and 

your child’s relevant medical history will be collected during the course of the study. 

Study materials will be stored in locked files and electronic files will be stored on a 

password-protected computer. Neither you nor your child will be identified in any 

publications, reports, or presentations. All study materials will be retained for seven 

years after the completion of data collection and dissemination of results. At that time, 

all paper documents will be securely shredded, and all electronic data will be 

permanently deleted from secure storage. We will also electronically erase the in-home 

video recordings so that you and your child are no longer identifiable.  
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Access to this data are limited to research personnel involved in this study. 

Should the research team suspect child abuse or neglect at any point during the course 

of the study, they are mandated by law to report it to the authorities. 

SECONDARY USE OF DATA  

It is the investigators’ intention to submit the current study for publication within a 

peer-reviewed academic journal and as a conference presentation. Therefore, 

reviewers and other investigators may request anonymized data. Only anonymized data 

may be shared with others in the scientific community, if requested, for the purposes of 

believability of the results reported in the manuscript.  
 

VOLUNTARY PARTICIPATION 

Participation in this study is voluntary. If you wish, you may decline to answer any 

questions or participate in any components of the study. Further, you may decide to 

withdraw from this study at any time and may do so without any penalty or loss of 

benefits to which you are entitled. 
 

PUBLICATION OF RESULTS 

Results of this study may be published in professional journals available to the 

public and presented at conferences. Feedback about this study will be available upon 

request from the primary researcher. A summary of the findings will be emailed to the 

participants who requested feedback. 
 

CONTACT INFORMATION AND ETHICS CLEARANCE 

If you have any questions about this study or require further information, please 

contact Avery Keith or Dr. Nicole Luke using the contact information provided above. 

This study has been reviewed and received ethics clearance through the Research 

Ethics Board at Brock University (File #: 20-043 - LUKE). If you have any comments or 

concerns about your rights as a research participant, please contact the Research 

Ethics Office at (905) 688-5550 Ext. 3035, reb@brocku.ca. 
 

Name of Participant: (Please print) _____________________________________ 
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CONSENT FORM 

I agree to participate in this study described above. I have made this decision based on 

the information I have read in the Information-Consent Letter. I have had the opportunity 

to receive any additional details I wanted about the study and understand that I may ask 

questions in the future. I understand that I may withdraw this consent at any time. 

Participant Signature _____________________________  Date _________________ 

Participant Name (print) ___________________________ 

Witness Signature  _______________________________ 

Witness Name (print) _____________________________  

Relationship to Participant _________________________ 

Date _____________________ 

This study has been reviewed and approved by the Brock Research Ethics Board. (File 
#: 20-043 - LUKE). If I have any questions or concerns about my participation in the 
study, I may contact Avery Keith, by phone at 647-531-1771, or by email 
ak19pn@brocku.ca. If I have any questions about being a research participant, I may 
also contact the Brock University Research Ethics Officer in the Office of Research 
Services at 905-688-5550 ext. 3035, email: reb@brocku.ca. 
 

Thank you for your help! Please take one copy of this form with you for further 

reference. 

 

I have fully explained the procedures of this study to the above volunteer.  

Research Assistant Signature ___________________________  

Research Assistant Name (Print) ___________________________  

Date ______________________  
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Appendix G 

IOA FO Baseline Data Sheet to Record Child Behaviours 

Child ID: _______________    Date: _______________   Observer: _______________   Phase: _______________  
 

Joint Attention Behaviour Tally  
(Indicate a tally mark per correct response of a joint attention behaviour) 

Total 
(Sum of tally marks)  

 
P1: Child locates an object through tactual scanning of an adult’s 
body towards the hand that holds the object. 
 

  
P1 
 

 

 
P2: Child performs instrumental acts towards an object with an 
adult (resists having object taken away, takes an object away 
from the caregiver, or gives an object to the caregiver).  
 

  
P2 

 

 
P3: Child performs stereotypic behaviour (repeatedly) with an 
object. 
 

  
P3 

 

 
L1: Child tacts (provides a verbal response labelling an object) 
when engaged with an object and a caregiver. Non-verbal: Child 
shares a tactual experience of an object with a caregiver. 
 

  
L1 

 

 
L2: Child mands (provides a verbal request) towards an object or 
mands for the object to be manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-verbal request 
(reaches) for an object that is fulfilled by a caregiver.  
 

  
L2 

 

 
L3: Child is receptive to (uses) an adult’s verbal directions to 
locate an object. The adult’s verbal directions may or may not be 
a mand (request).  
 

  
L3 

 

 
L4: Child engages with an object in some way based on an 
adult’s mand (request), which helps guide their manipulation of 
the object.  
 

  
L4 

 

 
C1: Child repeatedly gives an object to an adult and then 
retrieves the object in a game-like manner. The object is a tool 
for social interaction.  
 

  
C1 

 

 
C2: In a game-like manner, the child tacts (provides a verbal 
response labelling an object) when engaged with an object, at the 
mand (request) of an adult. Non-verbal: In a game-like manner, 
the child shares a tactual experience of an object with a 
caregiver, at the mand (request) of the adult. 
 

  
C2 

 

Comments: 
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Appendix H 

IOA Direct Assessment (Pre/Post) Data Sheet to Record Child Behaviours 

Child ID: ____________   Session Date: ___________    Phase (Pre/Post): ___________    Observer: ___________     
 
 

Trial # P1 P2 P3 L1 L2 L3 L4 C1 C2 

1          

2          

3          

4          

%CR =          

%CR = (# correct / total # of trials) *100 

 

Joint Attention Behaviours 

P1: Child locates an object in an adult’s 
possession through visual or tactual scanning 
of an adult’s body towards the hand that 
holds the object. 

P2: Child performs instrumental acts 
towards an object with an adult (resists 
having object taken away, takes an object 
away from the caregiver, or gives an object 
to the caregiver). 

P3: Child performs stereotypic behaviour 
(repeatedly) with an object. 

L1: Child tacts (provides a verbal 
response labelling an object) when engaged 
with an object and a caregiver. Non-verbal: 
Child shares a tactual experience of an 
object with a caregiver. 

L2: Child mands (provides a verbal request) 
towards an object or mands for the object to 
be manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-
verbal request (reaches) for an object that is 
fulfilled by a caregiver. 

L3: Child is receptive to (uses) an adult’s 
verbal directions to locate an object. The 
adult’s verbal directions may or may not be a 
mand (request). 

L4: Child engages with an object in some 
way based on an adult’s mand (request), 
which helps guide their manipulation of the 
object. 

C1: Child repeatedly gives an object to an 
adult and then retrieves the object in a game-
like manner. The object is a tool for social 
interaction. 

C2: In a game-like manner, the 
child tacts (provides a verbal 
response labelling an object) when engaged 
with an object, at the mand (request) of an 
adult. Non-verbal: In a game-like manner, 
the child shares a tactual experience of an 
object with a caregiver, at the mand 
(request) of the adult. 
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Appendix I 

IOA Intervention Data Sheet to Record Child Behaviours 

Child ID: ________________      
 

Date: 
Start Time: 
Observer: 
Target: 

Date: 
Start Time: 
Observer: 
Target: 

Date: 
Start Time: 
Observer: 
Target: 

1 CR VI PP FP 1 CR VI PP FP 1 CR VI PP FP 

2 CR VI PP FP 2 CR VI PP FP 2 CR VI PP FP 

3 CR VI PP FP 3 CR VI PP FP 3 CR VI PP FP 

4 CR VI PP FP 4 CR VI PP FP 4 CR VI PP FP 

5 CR VI PP FP 5 CR VI PP FP 5 CR VI PP FP 

6 CR VI PP FP 6 CR VI PP FP 6 CR VI PP FP 

7 CR VI PP FP 7 CR VI PP FP 7 CR VI PP FP 

8 CR VI PP FP 8 CR VI PP FP 8 CR VI PP FP 

9 CR VI PP FP 9 CR VI PP FP 9 CR VI PP FP 

10 CR VI PP FP 10 CR VI PP FP 10 CR VI PP FP 

11 CR VI PP FP 11 CR VI PP FP 11 CR VI PP FP 

12 CR VI PP FP 12 CR VI PP FP 12 CR VI PP FP 

%CR = %CR = %CR = 

Comments: Comments: Comments: 

CR: Correct Response   VI: Verbal Instruction    PP: Partial Prompt    FP: Full Prompt 

Joint Attention Behaviours 

P1: Child locates an object through tactual 
scanning of an adult’s body towards the hand that 
holds the object. 

P2: Child performs instrumental acts towards an 
object with an adult (resists having object taken 
away, takes an object away from the caregiver, or 
gives an object to the caregiver). 

P3: Child performs stereotypic behaviour 
(repeatedly) with an object. 

L1: Child tacts (provides a verbal 
response labelling an object) when engaged with an 
object and a caregiver. Non-verbal: Child shares a 
tactual experience of an object with a caregiver. 

L2: Child mands (provides a verbal request) 
towards an object or mands for the object to be 
manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-verbal 
request (reaches) for an object that is fulfilled by a 
caregiver. 

L3: Child is receptive to (uses) an adult’s verbal 
directions to locate an object. The adult’s verbal 
directions may or may not be a mand (request). 
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L4: Child engages with an object in some way 
based on an adult’s mand (request), which helps 
guide their manipulation of the object. 

C1: Child repeatedly gives an object to an adult 
and then retrieves the object in a game-like 
manner. The object is a tool for social interaction. 

C2: In a game-like manner, the 
child tacts (provides a verbal response labelling an 
object) when engaged with an object, at the mand 
(request) of an adult. Non-verbal: In a game-like 
manner, the child shares a tactual experience of an 
object with a caregiver, at the mand (request) of 
the adult. 
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Appendix J 

IOA Direct Assessment (Generalization) Data Sheet to Record Child Behaviours 

Child ID: ____________   Session Date: ___________    Caregiver: ___________    Observer: ___________     
 
 

Trial # P1 P2 P3 L1 L2 L3 L4 C1 C2 

1          

2          

3          

4          

%CR =          

%CR = (# correct / total # of trials) *100 

 

Joint Attention Behaviours 
P1: Child locates an object in an adult’s 
possession through visual or tactual scanning 
of the adult’s body towards the hand that 
holds the object. Child makes physical 
contact with the object (e.g., touching) using 
their hand or other bodily part. 

P2: Child performs instrumental acts 
towards an object with an adult (resists 
having object taken away, takes an object 
away from the caregiver, or gives an object 
to the caregiver). 

P3: Child performs stereotypic behaviour 
(repeatedly) with an object. 

L1: Child tacts (provides a verbal 
response labelling an object) when engaged 
with an object and a caregiver. Non-verbal: 
Child shares a tactual experience of an 
object with a caregiver. 

L2: Child mands (provides a verbal request) 
towards an object or mands for the object to 
be manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-
verbal request (reaches) for an object that is 
fulfilled by a caregiver. 

L3: Child is receptive to (uses) an adult’s 
verbal directions to locate an object. The 
adult’s verbal directions may or may not be a 
mand (request). 

L4: Child engages with an object in some 
way based on an adult’s mand (request), 
which helps guide their manipulation of the 
object. 

C1: Child repeatedly gives an object to an 
adult and then retrieves the object in a game-
like manner. The object is a tool for social 
interaction. 

C2: In a game-like manner, the 
child tacts (provides a verbal 
response labelling an object) when engaged 
with an object, at the mand (request) of an 
adult. Non-verbal: In a game-like manner, 
the child shares a tactual experience of an 
object with a caregiver, at the mand 
(request) of the adult. 

  



CVI & JOINT ATTENTION  

 

101 
 
 

Appendix K 

IOA Free-Operant Generalization Data Sheet to Record Child Behaviours 

Child ID: ___________    Session Date: ___________    Observer: ___________    Caregiver: ___________   
 

Joint Attention Behaviour Tally  
(Indicate a tally mark per correct response of a joint attention behaviour) 

Total 
(Sum of tally marks)  

 
P1: Child locates an object in an adult’s possession through 
visual or tactual scanning of the adult’s body towards the hand 
that holds the object. Child makes physical contact with the 
object (e.g., touching) using their hand or other bodily part. 
 

  
P1 
 

 

 
P2: Child performs instrumental acts towards an object with an 
adult (resists having object taken away, takes an object away 
from the caregiver, or gives an object to the caregiver).  
 

  
P2 

 

 
P3: Child performs stereotypic behaviour (repeatedly) with an 
object. 
 

  
P3 

 

 
L1: Child tacts (provides a verbal response labelling an object) 
when engaged with an object and a caregiver. Non-verbal: Child 
shares a tactual experience of an object with a caregiver. 
 

  
L1 

 

 
L2: Child mands (provides a verbal request) towards an object or 
mands for the object to be manipulated in some way when with a 
caregiver. Non-verbal: Child provides a non-verbal request 
(reaches) for an object that is fulfilled by a caregiver.  
 

  
L2 

 

 
L3: Child is receptive to (uses) an adult’s verbal directions to 
locate an object. The adult’s verbal directions may or may not be 
a mand (request).  
 

  
L3 

 

 
L4: Child engages with an object in some way based on an 
adult’s mand (request), which helps guide their manipulation of 
the object.  
 

  
L4 

 

 
C1: Child repeatedly gives an object to an adult and then 
retrieves the object in a game-like manner. The object is a tool 
for social interaction.  
 

  
C1 

 

 
C2: In a game-like manner, the child tacts (provides a verbal 
response labelling an object) when engaged with an object, at the 
mand (request) of an adult. Non-verbal: In a game-like manner, 
the child shares a tactual experience of an object with a 
caregiver, at the mand (request) of the adult. 
 

  
C2 

 

Comments: 
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Appendix L 

Direct Assessment (Pre/Post) Procedural Integrity Data Sheet 
 

Child ID: _____________    Session Date: _____________   Observer: _____________   Phase (Pre/Post): _____________   
Caregiver Behaviour Operational Definition 

Session Set-up  
 

• Session is set up in a quiet room (e.g., bedroom, office, living room) in the house. 
• The video recording device is set up in direct view of the play session and of both the child and caregiver.  
• The pre-selected toys are placed on the floor or on a flat table in proximity or view of the child. 
• The caregiver sits in a position that allows them to assist the child during play (e.g., sits beside child, in front of child, or 

behind child). 
• Session was video recorded. 

Antecedent Presentation • Caregiver presents the toy to the child to give an opportunity for an independent response and waits 10-s for a response. 
Least-to-Most Prompting • The caregiver does not use any physical prompting when the child does not respond or responds incorrectly. However, the 

caregiver may or may not provide a verbal prompt (e.g., calling child’s name or giving an instruction). 

Contingent Reinforcement • Caregiver rewards a correct response by giving verbal praise only. The caregiver does not provide play time with the toys. 

 
Session Set-up  

1. Session is set up in a quiet room in the house. + - N/A 
2. Video recording device is set up in direct view of the play session and of both the child and caregiver.  + - N/A 
3. Toys are placed on the floor or on a flat table in proximity or view of the child. + - N/A 
4. Caregiver sits in a position that allows them to assist the child during play. + - N/A 
5. Session was video recorded. + - N/A 

Total (out of 5):  
 

Trial Joint 
Attention 

Skill 

Antecedent Presentation Least-to-Most Prompting Contingent Reinforcement Comments: 

1  + - N/A + - N/A + - N/A  
2  + - N/A + - N/A + - N/A  
3  + - N/A + - N/A + - N/A  
4  + - N/A + - N/A + - N/A  
5  + - N/A + - N/A + - N/A  
6  + - N/A + - N/A + - N/A  
7  + - N/A + - N/A + - N/A  
8  + - N/A + - N/A + - N/A  
9  + - N/A + - N/A + - N/A  

10  + - N/A + - N/A + - N/A  
11  + - N/A + - N/A + - N/A  
12  + - N/A + - N/A + - N/A  
13  + - N/A + - N/A + - N/A  
14  + - N/A + - N/A + - N/A  
15  + - N/A + - N/A + - N/A  
16  + - N/A + - N/A + - N/A  
17  + - N/A + - N/A + - N/A  
18  + - N/A + - N/A + - N/A  
19  + - N/A + - N/A + - N/A  
20  + - N/A + - N/A + - N/A  
21  + - N/A + - N/A + - N/A  
22  + - N/A + - N/A + - N/A  
23  + - N/A + - N/A + - N/A  
24  + - N/A + - N/A + - N/A  
25  + - N/A + - N/A + - N/A  
26  + - N/A + - N/A + - N/A  
27  + - N/A + - N/A + - N/A  
28  + - N/A + - N/A + - N/A  
29  + - N/A + - N/A + - N/A  
30  + - N/A + - N/A + - N/A  

Total +     
Grand Total +  

 
Final Session Procedural Integrity Score 
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Appendix M 

Free-Operant Generalization Procedural Integrity Data Sheet 
 

Child ID: ___________    Session Date: ___________   Observer: ___________   Caregiver: ___________ 
 

Caregiver Behaviour Operational Definition 
Session Set-up  
 
(Score out of 5) 

• Session is set up in a quiet room (e.g., bedroom, office, living room) in the house. 
• The video recording device is set up in direct view of the play session and of both the child and caregiver.  
• The pre-selected toys are placed on the floor or on a flat table in proximity or view of the child. 
• The caregiver sits in a position that allows them to assist the child during play (e.g., sits beside child, in front of child, 

or behind child). 
• Session was video recorded. 

 
Session Set-up  

6. Session is set up in a quiet room in the house. + - N/A 
7. Video recording device is set up in direct view of the play session and of both the child and caregiver.  + - N/A 
8. Toys are placed on the floor or on a flat table in proximity or view of the child. + - N/A 
9. Caregiver sits in a position that allows them to assist the child during play. + - N/A 
10. Session was video recorded. + - N/A 

Total (out of 5):  %  
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Appendix N 

Direct Assessment (Generalization) Procedural Integrity Data Sheet 
 

Child ID: _____________    Session Date: _____________   Observer: _____________ Caregiver: _____________   
Caregiver Behaviour Operational Definition 

Session Set-up  
 

• Session is set up in a quiet room (e.g., bedroom, office, living room) in the house. 
• The video recording device is set up in direct view of the play session and of both the child and caregiver.  
• The pre-selected toys are placed on the floor or on a flat table in proximity or view of the child. 
• The caregiver sits in a position that allows them to assist the child during play (e.g., sits beside child, in front of child, or 

behind child). 
• Session was video recorded. 

Antecedent Presentation • Caregiver presents the toy to the child to give an opportunity for an independent response and waits 10-s for a response. 
Least-to-Most Prompting • The caregiver does not use any physical prompting when the child does not respond or responds incorrectly. However, the 

caregiver may or may not provide a verbal prompt (e.g., calling child’s name or giving an instruction). 

Contingent Reinforcement • Caregiver rewards a correct response by giving verbal praise only. The caregiver does not provide play time with the toys. 

 
Session Set-up  

11. Session is set up in a quiet room in the house. + - N/A 
12. Video recording device is set up in direct view of the play session and of both the child and caregiver.  + - N/A 
13. Toys are placed on the floor or on a flat table in proximity or view of the child. + - N/A 
14. Caregiver sits in a position that allows them to assist the child during play. + - N/A 
15. Session was video recorded. + - N/A 

Total (out of 5):  
 

Trial Joint 
Attention 

Skill 

Antecedent 
Presentation 

Least-to-Most Prompting Contingent Reinforcement Comments: 

1  + - N/A + - N/A + - N/A  
2  + - N/A + - N/A + - N/A  
3  + - N/A + - N/A + - N/A  
4  + - N/A + - N/A + - N/A  
5  + - N/A + - N/A + - N/A  
6  + - N/A + - N/A + - N/A  
7  + - N/A + - N/A + - N/A  
8  + - N/A + - N/A + - N/A  
9  + - N/A + - N/A + - N/A  

10  + - N/A + - N/A + - N/A  
11  + - N/A + - N/A + - N/A  
12  + - N/A + - N/A + - N/A  
13  + - N/A + - N/A + - N/A  
14  + - N/A + - N/A + - N/A  
15  + - N/A + - N/A + - N/A  
16  + - N/A + - N/A + - N/A  
17  + - N/A + - N/A + - N/A  
18  + - N/A + - N/A + - N/A  
19  + - N/A + - N/A + - N/A  
20  + - N/A + - N/A + - N/A  
21  + - N/A + - N/A + - N/A  
22  + - N/A + - N/A + - N/A  
23  + - N/A + - N/A + - N/A  
24  + - N/A + - N/A + - N/A  
25  + - N/A + - N/A + - N/A  
26  + - N/A + - N/A + - N/A  
27  + - N/A + - N/A + - N/A  
28  + - N/A + - N/A + - N/A  
29  + - N/A + - N/A + - N/A  
30  + - N/A + - N/A + - N/A  

Total +     
Grand Total +  

 
Final Session Procedural Integrity Score 
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Joint Attention Behaviours 

P1: Child locates an object in an 
adult’s possession through visual or 
tactual scanning of the adult’s body 
towards the hand that holds the 
object. Child makes physical 
contact with the object (e.g., 
touching) using their hand or other 
bodily part. 

P2: Child performs instrumental 
acts towards an object with an adult 
(resists having object taken away, 
takes an object away from the 
caregiver, or gives an object to the 
caregiver). 

P3: Child performs stereotypic 
behaviour (repeatedly) with an 
object. 

L1: Child tacts (provides a verbal 
response labelling an object) when 
engaged with an object and a 
caregiver. Non-verbal: Child shares 
a tactual experience of an object 
with a caregiver. 

L2: Child mands (provides a verbal 
request) towards an object or mands 
for the object to be manipulated in 
some way when with a 
caregiver. Non-verbal: Child 
provides a non-verbal request 
(reaches) for an object that is 
fulfilled by a caregiver. 

L3: Child is receptive to (uses) an 
adult’s verbal directions to locate 
an object. The adult’s verbal 
directions may or may not be a 
mand (request). 

L4: Child engages with an object in 
some way based on an adult’s mand 
(request), which helps guide their 
manipulation of the object. 

C1: Child repeatedly gives an 
object to an adult and then retrieves 
the object in a game-like manner. 
The object is a tool for social 
interaction. 

C2: In a game-like manner, the 
child tacts (provides a verbal 
response labelling an object) when 
engaged with an object, at the mand 
(request) of an adult. Non-verbal: 
In a game-like manner, the child 
shares a tactual experience of an 
object with a caregiver, at the mand 
(request) of the adult. 
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Appendix O 

Free-Operant Baseline and Posttest Procedural Integrity Data Sheet 
 

Child ID: ___________    Session Date: ___________   Observer: ___________   Phase (Baseline/Posttest): ___________ 
 

Caregiver Behaviour Operational Definition 
Session Set-up  
 
(Score out of 5) 

• Session is set up in a quiet room (e.g., bedroom, office, living room) in the house. 
• The video recording device is set up in direct view of the play session and of both the child and caregiver.  
• The pre-selected toys are placed on the floor or on a flat table in proximity or view of the child. 
• The caregiver sits in a position that allows them to assist the child during play (e.g., sits beside child, in front of child, 

or behind child). 
• Session was video recorded. 

 
Session Set-up  

16. Session is set up in a quiet room in the house. + - N/A 
17. Video recording device is set up in direct view of the play session and of both the child and caregiver.  + - N/A 
18. Toys are placed on the floor or on a flat table in proximity or view of the child. + - N/A 
19. Caregiver sits in a position that allows them to assist the child during play. + - N/A 
20. Session was video recorded. + - N/A 

Total (out of 5):  %  
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Appendix P 

Intervention Procedural Integrity Data Sheet  
  
Child ID: _____________    Date: _____________   Observer: _____________   Phase: _____________   Skill: ____________  

Caregiver Behaviour  Operational Definition  
Session Set-up   
  
(Score out of 5)  

• Session is set up in a quiet room (e.g., bedroom, office, living room) in the house.  

• The video recording device is set up in direct view of the play session and of both the child and caregiver.   

• The pre-selected toys are placed on the floor or on a flat table in proximity or view of the child.  

• The caregiver sits in a position that allows them to assist the child during play (e.g., sits beside child, in 
front of child, or behind child).  
• Session was video recorded.  

Pre-session Exposure  
  
(Score out of 3)  

• Pre-session exposure period is a duration of no less than 1-min.  

• Caregiver familiarizes the child with each toy in the array (e.g., “This is a doll. You can play with it.”) The 
caregiver may also describe different ways to play with the toy (e.g., “This is a toy car. You can spin the 
wheels and honk the horn.”).  

• After describing a toy, the caregiver allows the child to play with it for 10-30 seconds before moving on to 
the next toy in the array. If the child shows no selection, approach, or engagement of the object after 10-s, the caregiver 
may or may not move on to the next toy.  

Antecedent Presentation  • Caregiver presents the toy to the child to give an opportunity for an independent response and waits 10-s 
for a response.  

Least-to-Most Prompting  • If child does not respond or responds incorrectly, the caregiver uses a least-to-most prompting procedure 
(i.e., verbal instruction or gesture à partial verbal/physical prompt à full verbal/physical prompt).  

Contingent Reinforcement  • Caregiver rewards a correct response by giving verbal praise and playtime with the toy (10 to 30-secs).  
  

Session Set-up    
1. Session is set up in a quiet room in the house.  +  -  N/A  
2. Video recording device is set up in direct view of the play session and of both the child 
and caregiver.   

+  -  N/A  
3. Toys are placed on the floor or on a flat table in proximity or view of the child.  +  -  N/A  
4. Caregiver sits in a position that allows them to assist the child during play.  +  -  N/A  
5. Session was video recorded.  +  -  N/A  

Total (out of 5):    
Pre-session Exposure    

1. Pre-session exposure period is a duration of no less than 1-min.  +  -  N/A  
2. Caregiver familiarizes the child with each toy in the array and may or may not describe 
ways to play with them.   

+  -  N/A  
3. Caregiver allows the child to play with each toy for 10-30 seconds.   +  -  N/A  

Total (out of 3):    
GRAND TOTAL (OUT OF 8):    %  

  
Trial  Antecedent Presentation  Least-to-Most 

Prompting  
Contingent 

Reinforcement  
Comments:  

1  +  -  N/A  +  -  N/A  +  -  N/A    
2  +  -  N/A  +  -  N/A  +  -  N/A    
3  +  -  N/A  +  -  N/A  +  -  N/A    
4  +  -  N/A  +  -  N/A  +  -  N/A    
5  +  -  N/A  +  -  N/A  +  -  N/A    
6  +  -  N/A  +  -  N/A  +  -  N/A    
7  +  -  N/A  +  -  N/A  +  -  N/A    
8  +  -  N/A  +  -  N/A  +  -  N/A    
9  +  -  N/A  +  -  N/A  +  -  N/A    

10  +  -  N/A  +  -  N/A  +  -  N/A    
11  +  -  N/A  +  -  N/A  +  -  N/A    
12  +  -  N/A  +  -  N/A  +  -  N/A    
13  +  -  N/A  +  -  N/A  +  -  N/A    
14  +  -  N/A  +  -  N/A  +  -  N/A    
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 15  +  -  N/A  +  -  N/A  +  -  N/A    
Total +          
Grand Total    
  

Final Session Procedural Integrity Score  
A  Session Set-up + Pre-session Exposure Grand Total     
B  Trial Data Grand Total     
%  Equation = (A grand total + B grand total / total steps + total trials across all measures) *100    

  
 

Joint Attention Behaviours  
P1: Child locates an object in an 
adult’s possession through visual or 
tactual scanning of the adult’s body 
towards the hand that holds the object. 
Child makes physical contact with the 
object (e.g., touching) using their 
hand or other bodily part.  

P2: Child performs instrumental acts 
towards an object with an adult 
(resists having object taken away, 
takes an object away from the 
caregiver, or gives an object to the 
caregiver).  

P3: Child performs stereotypic 
behaviour (repeatedly) with an object.  

L1: Child tacts (provides a verbal 
response labelling an object) when 
engaged with an object and a 
caregiver. Non-verbal: Child shares a 
tactual experience of an object with a 
caregiver.  

L2: Child mands (provides a verbal 
request) towards an object or mands 
for the object to be manipulated in 
some way when with a 
caregiver. Non-verbal: Child provides 
a non-verbal request (reaches) for an 
object that is fulfilled by a caregiver.  

L3: Child is receptive to (uses) an 
adult’s verbal directions to locate an 
object. The adult’s verbal directions 
may or may not be a mand (request).  

L4: Child engages with an object in 
some way based on an adult’s mand 
(request), which helps guide their 
manipulation of the object.  

C1: Child repeatedly gives an object 
to an adult and then retrieves the 
object in a game-like manner. The 
object is a tool for social interaction.  

C2: In a game-like manner, the 
child tacts (provides a verbal 
response labelling an object) when 
engaged with an object, at the mand 
(request) of an adult. Non-verbal: In a 
game-like manner, the child shares a 
tactual experience of an object with a 
caregiver, at the mand (request) of the 
adult.  
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Appendix Q 

Intervention Data Sheet for Progression  

Child: _________________ Date: ______________ Time: ______________ 
Location: __________________   Activity: _________________   JA Behaviour: _________________    

Please indicate in the box, a (+) if the child engaged in the specified behaviour or a (-) if the child did not. Tally up 

the total number of + signs in the last row for a score out of the total number of opportunities. 

 

Opportunity 

Sessions 

1 2 3 4 5 6 7 8 9 10 

1           

2           

3           

4           

5           

6           

7           

8           

9           

10           

Total           

 

Comments: 
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Appendix R 

Contrived Free Operant Stimulus Preference Assessment 

The Contrived Free Operant Stimulus Preference Assessment (FOSPA) involves six to 

ten pre-selected stimuli, such as tangible items (e.g., toys; Weaver et al., 2017) arranged in a 

semi-circle on an empty floor space or a long, flat table. To determine potential child reinforcers, 

a Reinforcer Assessment for Individuals with Severe Disabilities (RAISD) will be conducted 

prior to the FOSPA assessment (Fisher et al., 1996; see Appendix C). The RAISD is a structured 

interview for caregivers that helps generate a list of predicted child preferences to be included in 

the FOSPA assessment (Fisher et al., 1996). Stimuli will be presented in a semi-circle array, at 

least 5 cm from neighboring stimuli (Karsten et al., 2011). Additionally, the caregiver will set up 

a video call with the primary researcher and position the camera in view of the session for 

observation. The primary research will have the FOSPA data sheet (see Appendix B), a pen to 

record data, and a timer to count the engagement with stimuli. The FOSPA will be conducted 

under the guidance of the primary researcher. 

FOSPA Operational Definitions and Measurement 

Operational Definitions of Child’s Behaviours (DV): The following are possible behaviours that 

may indicate a child’s preference for a stimulus in a contrived free operant preference 

assessment.  

Primary DVs  

1. Selection and Approach of Items (frequency):   
• An approach response is defined as the child looking at, smiling at, or positioning 

their body towards a stimulus. 
o An approach does not include the child moving away from the stimulus or 

positioning their body away from the stimulus.   
• A selection response is defined as the child choosing one of the stimuli in the array by 

vocalization, gesturally pointing, or reaching for and making physical contact (e.g., 
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with the child’s hand or other body part) with one of the stimuli in the array without 
inappropriately manipulating the item (e.g., throwing) (Deleon & Iwata, 1996; Higbee 
et al., 2000; Karsten et al., 2011).   

o A selection does not include the child making contact with the stimulus and 
then throwing it away or making contact with more than one stimulus. 

2. Engagement of Items (duration):   
• Engagement of an item is defined as the child’s hand or body part making contact 

with a stimulus for a minimum duration of 1-s (Verriden & Roscoe, 2016).  
o Engagement could include the child stacking blocks, pressing buttons, or 

opening a book. 
o Engagement does not include the child avoiding the activity or not attending 

to the item (e.g., item sits in the child’s lap as they look elsewhere). 
 
Secondary DVs  
 

1. Problem Behaviour (frequency): Problem behaviour is defined as disruptive, 
noncompliant, aggressive, or self-injurious behaviour that presents a physical risk, 
interferes with preference assessment trials, or would likely disrupt 
surroundings. Problem behaviours should be further defined on an individualized basis.  
• Disruptive behaviour is observed as the child emitting negative vocalizations (i.e., 

screaming, whining, or cries above conversational level for more than 3 consecutive 
s) and throwing items.   

o Disruptive behaviour does not include the child kicking the caregiver. 
• Noncompliant behaviour is defined as the child flopping to the ground or attempting 

to leave the assessment area (Karsten et al., 2011).   
o Noncompliant behaviour does not include the child engaging appropriately 

with the stimulus. 
• Aggressive behaviour is defined as the child causing bodily harm towards others or 

property (e.g., hitting, kicking, biting, or scratching).   
o Aggressive behaviour does not include the child running around the room. 

• Self-injurious behaviour is defined as any behaviour emitted by the child having 
immediate potential of resulting in physical harm (e.g., hitting, kicking, biting, or 
scratching; Pelios et al., 1999).   

o Self-injurious behaviour does not include the child hitting the caregiver. 
2. Refusal Behaviour (frequency):   

• Refusal behaviour is defined as the child refusing to select a stimulus from the array 
by turning their head or torso greater than 45 degrees away, not engaging in a 
selection or approach response, and/or vocalizations (e.g., saying “No thank you” or 
“I don’t want it) in the absence of negative vocalizations.   

o Refusal behaviour does not include the child screaming. 
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Operational Definitions of Caregiver’s Behaviours (DV):  

1. Setting Preparation (occurrence/non-occurrence):   
• The parent will ensure access to an area familiar to the child for a period in which the 

parent can perform the preference assessment without interruptions.  
• The caregiver will ensure the assessment area is equipped to complete the FOSPA 

(e.g., appropriate-sized chair, caregiver chair, table, and floor space).  
2. Material Preparation (occurrence/non-occurrence):   

• The primary researcher will obtain specific information regarding preferred 
stimuli using general preference assessment methodology as mentioned in the 
materials section. Using these methods, the researcher will identify approximately six 
to ten similar sized stimuli to include in the assessment.  

• The parent and primary researcher will ensure that they have a functioning device that 
can record the sessions, a timer, writing utensils, clipboard, and datasheet.  

3. Data Preparation (occurrence/non-occurrence):   
• The primary researcher will accurately fill in all sections of the FOSPA data 

sheet, such as the child/parent’s name, researcher’s name, date, session number, and 
stimulus legend prior to the beginning of the preference assessment in pen.  

4. Stimulus Presentation (occurrence/non-occurrence):   
• The caregiver will present each assessment trial with stimuli in a random sequence.  
• Each stimulus will be placed directly in front of the child on a table or on the floor, 

equally spaced apart (e.g., 5 cm apart in a straight line) and accessible (Deleon & 
Iwata, 1996; Higbee et al., 2000). The stimuli may also be presented on a tray. 

• The caregiver will ensure they do not interfere while the child is in the environment 
with all stimuli. 

5. Access to Stimulus (occurrence/non-occurrence):  
• The caregiver will not obstruct the child’s access to stimuli for the duration of the 

study. 
6. Termination of Trial (occurrence/non-occurrence):  

• The caregiver will terminate the session and assessment after five minutes since the 
commencement of the session. 

• The caregiver will also terminate the assessment if: 
o the child engages in problem behaviour 
o the child elopes from the naturalistic setting  

7.  Termination of SPA (occurrence/non-occurrence):  
• The caregiver will terminate the session and assessment after five minutes since the 

commencement of the session. 
• The caregiver will also terminate the assessment if: 

o the child engages in problem behaviour 
o the child elopes from the naturalistic setting 
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FOSPA Procedures 

Stimuli Arrangement 

• Caregiver leads child to a contrived setting with no distractions (e.g., resource room, 
homeroom classroom, playroom at home).  

• Caregiver places the array of 6-10 predetermined stimuli within the child’s reach and an 
equal physical distance apart from each other (e.g., stimuli can form a semi-circle in 
front of child in an open space on the floor or table).   

 
Presentation of Trial 
 

• Caregiver instructs child to play freely (e.g., “You can go play now if you want to.”). 
• Caregiver maintains distance between themselves and the child for duration of 5-minutes.  
• The researcher remotely observes the child to record the following on their data sheet 

during the session (5 minutes): 
o Whether the child approaches a stimulus. 
o Whether the child selects a stimulus.   
o The duration that the child engages with a stimulus. 
o Whether the child engages in problem behaviour.    

• If child does not approach, engage, or select a stimulus after 30-seconds, the caregiver 
will verbally prompt the child with the same instruction given at start of trial presentation 
(e.g., “You can go play now if you want to.”). 

 
Termination of Assessment 
 

• Caregiver will end session after 5 minutes. 
• Caregiver will end session if child elopes from contrived setting.   
• Caregiver will terminate session if child engages in aggressive or self-injurious problem 

behaviour that presents a physical risk. 
 

High and Low Preferences 

The stimuli that the child engaged with for the longest duration and have the highest 

percentage of approaches and selections are considered to be highly preferred (Chazin & 

Ledford, 2016). The stimuli that child engaged with for the shortest duration and have the lowest 
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percentage of approaches and selections are considered to be the least preferred (Chazin & 

Ledford, 2016).  

FOSPA Recommendations 

This assessment is not designed to produce a hierarchy of a child’s preferences for 

various stimuli (i.e., ranking stimuli in a hierarchical order; DeLeon & Iwata, 1996), however it 

may yield one. The benefit of the FOSPA is that it allows for unrestricted access to all presented 

stimuli simultaneously. Accordingly, this is an appropriate assessment for children who engage 

in problem behaviour when a tangible is taken away from them. The results of the FOSPA 

preference assessment can be used to accurately predict reinforcers (Weaver et al., 2017). Highly 

preferred stimuli will be used in the subsequent direct assessment, intervention, post-test, and 

follow-up sessions of the study.  
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Appendix S 

Demographic Information Survey 

 

Start of Block: Participant/Caregiver Information 

 
The following questionnaire is interested in you and your child's demographic information and in 
your child's visual ability. All information that you provide is considered confidential; your name 
will not be included or, in any way associated with the data collected in this survey. Please 
indicate your alphanumeric identification code at the start of the survey, which will be associated 
with your responses. Participation in this survey is voluntary. Your consent is assumed as you 
progress through this survey. If you wish, you may decline to answer any questions or withdraw 
from the survey at any time. 
  
If you have any questions about this study or require further information, please contact Avery 
Keith at (647) 531-1771, ak19pn@brocku.ca. This study has been reviewed and received ethics 
clearance through the Research Ethics Board at Brock University (File # 20-043 LUKE). If you 
have any comments or concerns about your rights as a research participant, please contact the 
Research Ethics Office at (905) 688-5550 Ext. 3035, reb@brocku.ca. 
 

 

 
Please indicate your participant ID. 

________________________________________________________________ 

 

 

 
Please indicate the birthdate of you and your child. 

o Caregiver's Birthdate (YYYY/MM/DD)  (1) 
________________________________________________ 

o Child's Birthdate (YYYY/MM/DD)  (2) 
________________________________________________ 

 

 

 
What is your relationship to the child participant? 

________________________________________________________________ 
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What gender do you identify as? 

o Female  (1)  

o Male  (2)  

o Non-binary/gender non-conforming  (3)  

o Option not listed above  (4) ________________________________________________ 

o Prefer not to answer  (5)  
 

 

 
What are your preferred pronouns? 

o She/her/hers  (1)  

o He/him/his  (2)  

o They/them/theirs  (3)  

o Option not listed above  (4) ________________________________________________ 

o Prefer not to answer  (5)  
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What gender does your child identify as? 

o Female  (1)  

o Male  (2)  

o Non-binary/gender non-conforming  (3)  

o Option not listed above  (4) ________________________________________________ 

o Prefer not to answer  (5)  
 

 

 
What is the highest degree or level of education you have completed? 

o Some High School  (1)  

o High School  (2)  

o Bachelor's Degree  (3)  

o Master's Degree  (4)  

o Ph.D or higher  (5)  

o Trade School  (6)  

o Prefer not to say  (7)  
 

 

 
Are you a proficient speaker of English? 

o Yes  (1)  

o No  (2)  
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Does your child currently go to school (in-person or virtually)? If yes, please indicate current 
grade level. 

o Yes  (1) ________________________________________________ 

o No  (2)  
 

 

 
Would you have access to a video recording device (e.g., phone, laptop, video camera, etc.) for 
approximately 10 minutes each day? If yes, please indicate the possible devices you could use. 

o Yes  (1) ________________________________________________ 

o Maybe  (2)  

o No  (3)  
 

 

 
Does your child currently receive any health services (e.g., SLP, OT, ABA, etc.) or received 
services in the past? If yes, please indicate current and/or past services. You may select more 
than one response. 

▢ Yes, child is currently receiving services.  (1) 
________________________________________________ 

▢ Yes, child has received services in the past.  (2) 
________________________________________________ 

▢ No, child does not currently receive services.  (3)  

▢ No, child has not received services in the past.  (4)  
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Does your child have a formal diagnosis of Cortical Visual Impairment (CVI)? 

o Yes  (1)  

o No  (2)  

o Prefer not to answer  (3)  
 
Will you share a copy of the child's ophthalmology and neurology reports including the MRI 
results? 

o Yes  (1)  

o Maybe  (2)  

o No  (3)  
 

 

 
Which phase of CVI is your child currently categorized in? 

o Phase I  (1)  

o Phase II  (2)  

o Phase III  (3)  

o Unsure  (4)  
 

 

 
Does your child have any additional medical conditions? If yes, please indicate in the box. 

o Yes  (1) ________________________________________________ 

o No  (2)  

o Prefer not to answer  (3)  
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Does your family have a history of visual impairment? 

o Yes  (1) ________________________________________________ 

o No  (2)  

o Unsure  (3)  

o Prefer not to answer  (4)  
 
End of Block: Participant/Caregiver Information 

 

Start of Block: Vision Assessment 

 
Does your child see things better if they are held up close? 

o Yes  (1)  

o No  (2)  
 

 

 
Does your child look at you when they talk to you? 

o Yes  (1)  

o No  (2)  

o Sometimes  (3)  
 

 

 
Does your child recognize and distinguish different shapes (square versus triangle)? Objects (cats 
versus dogs)? 

o Yes  (1)  

o No  (2)  

o Unsure  (3)  
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Does your child see moving objects or can they be seen when they are stationary? (think dogs, 
cats, cars, moving toys) 

o Child can see moving objects only.  (1)  

o Child can see stationary objects only.  (2)  

o Child can see both moving and stationary objects.  (3)  

o Other:  (4) ________________________________________________ 
 

 

 
Does your child see objects on a patterned rug? 

o Yes  (1)  

o No  (2)  

o Unsure  (3)  
 

 

 
Does the child seem less able to concentrate in a busy, noisy room?  

o Yes, it is difficult for my child to concentrate in a busy, noisy room.  (1)  

o No, my child is able to concentrate in a busy, noisy room.  (2)  

o Unsure  (3)  
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Does your child look if you are holding them in your lap or on your knee? 

o Yes  (1)  

o No  (2)  

o Unsure  (3)  
 

 

 
Does your child seem to follow you visually around the room with a delayed glance? 

o Yes  (1)  

o No  (2)  

o Unsure  (3)  
 

 

 
Does your child have trouble reaching for and grasping objects? 

o Yes  (1)  

o No  (2)  

o Trouble reaching only  (3)  

o Trouble grasping only  (4)  
 

 

 
Tell me what you do to get your child interested in a toy. 

________________________________________________________________ 

 
End of Block: Vision Assessment 
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Appendix T 

Reinforcement Assessment for Individuals with Severe Disabilities (RAISD) 
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Appendix U 

Contrived/Naturalistic Free Operant Preference Assessment Data Sheet 
 

Participant ID: ____________ Observer Name: _______________ Date: ___________ 
Duration of Assessment: ____________ Location: _________________ 
 
Operational Definitions: 
 
Selection of Items (frequency): A selection response is defined as the client choosing one of the stimuli 
in the array by vocalization, gesturally pointing, or reaching for and making physical contact with one of 
the stimuli in the array without inappropriately manipulating the item (e.g., throwing; Deleon & Iwata, 
1996; Higbee et al., 2000; Karsten et al., 2011).  

 
Approach of Items (frequency): An approach response is defined as the client looking at, smiling at, or 
positioning their body towards a stimulus.   

Engagement of Items (duration): Engagement of an item is defined as the client’s hand making contact 
with a stimulus for a minimum duration of 1-s (Verriden & Roscoe, 2016).  

Instructions: 
 

• Please record frequency of Approach and Selection during the trial by writing a tally 
mark upon the occurrence of an approach or selection made by the client for each 
item/activity. 

• Add the number of tallies for Approach and Selection upon termination of the trial to 
indicate total frequency of Approach and Selection variables with each item/activity 
(write total in ‘Total Frequency’ column). 

• Please indicate duration of Engagement during session by measuring total duration each 
time the client engages with a new stimulus.  

 
 

 

Item/Activity Approach Total 
Frequency 

Selection Total 
Frequency 

Engagement 
(Minutes: 
Seconds) 

Comments 

1.       
2.       
3.       
4.       
5.       
6.       
7.       
8.       
9.       
10.       
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High and Low Preferences 

The stimuli that the participant engaged with for the longest duration and have the highest 

percentage of approaches and selections are considered to be highly preferred (Chazin & 

Ledford, 2016). The stimuli that the participant engaged with for the shortest duration and have 

the lowest percentage of approaches and selections are considered to be the least preferred 

(Chazin & Ledford, 2016).  

 

Highest preferred items (approached and selected frequently, engaged with for longest 

durations): 

 

 

 

Moderately preferred items (approached, engaged with for shortest durations): 

 

 

 

 

Low preferred items (did not approach or select):  
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Appendix V 

Caregiver Training: Written Instructions 
 
Play Session Set-up (Total Duration: 15 minutes) 
 
Please follow these instructions outlining how to set-up your caregiver-child play sessions. A video 
modeling the set-up procedures is also provided.  
 
Materials: 

• A quiet room 
• Video recording device 
• Pre-selected toys  
• Timer 

A. Set-Up (Duration: 3 minutes) 
1. Choose a quiet room (e.g., bedroom, office, living room) in your house with ample floor space for 

the play session. If possible, the room should be used consistently throughout the entirety of the 
study.  
• Try to avoid any outside distractions. You and your child should be the only people in the 

room during the session. 
2. Position your video recording device in the room so that the play session is in direct view. Ensure 

you and your child are facing the camera during the play session. 
3. Place the pre-selected toys in a semi-circle array on the floor in front of the child. 

• Sit your child within arm’s reach of each toy in the array.  
• Sit in a position that allows you to assist your child during play (e.g., sitting beside child or 

sitting in front of child). 
4. Bring a timer to the session to keep time. 
5. Press record on your recording device.  

B. Pre-session Exposure Play (Duration: 2 minutes) 
1. Set timer for 2 minutes and press start. 
2. Familiarize your child with each toy in the array by saying, “This is a _____. You can play with 

it.” You may also describe different ways to play with the toy (e.g., “This is a toy car. You can 
spin the wheels, honk the horn, and drive the car fast.”).  
• After describing the toy, let your child play with it for 20-30 seconds before moving on to 

the next toy in the array. 
3. Following the 2-minute exposure play, re-set the timer and the toys in a semi-circle array for the 

play session.   
C. Play Session (Duration: 10 minutes) 

1. Set the timer to 10 minutes for the play session. 
2. See instructions for “Creating opportunities for joint attention” and “Prompting”. 
3. Following the play session (i.e., after 10 minutes), stop the video recording device. 
4. Upload and save video to file.  
5. Label the video “Participant Code_Session#_Target Behaviour Code_Date” (e.g., 

“AK1_Session1_L1_Sept 27 2020”. 
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Direct Assessment & Intervention: Creating Opportunities for JA Behaviour  
 

Please follow these instructions outlining how to create opportunities for joint attention 
behaviour during play sessions. A video modeling each target behaviour is also provided. 

Purpose: To create opportunities to assess and teach specific joint attention behaviours to 
your child. In the direct assessment, you will create opportunities for all nine joint attention 
behaviours to determine which behaviours to focus on during the teaching intervention. In the 
intervention sessions, you will create opportunities for one target joint attention behaviour and 
reinforce correct responses (i.e., verbal praise + access to item). 
  
Prerequisite Behaviours  
P1:  Child locates an object in an adult’s possession through visual or tactual scanning of an adult’s 

body towards the hand (or other bodily part) that holds the object.  
• E.g., Child touches the adult’s hand and then locates the object in the adult’s hand.  

P2:  Child performs instrumental acts towards an object with an adult (resists having object taken 
away, takes an object away from the caregiver, or gives an object to the caregiver).  

• E.g., Child pulls object from the adult’s hand.   
P3:  Child performs stereotypic behaviour (repeatedly) with an object.  

• E.g., Child taps object repeatedly (more than two times with quick succession).  
• E.g., Child shakes head in a back-and-forth manner while holding object.   

Liberally Construed Joint Attention Behaviours  
L1:  Child tacts (provides a verbal response labelling an object) when engaged with an object and a 

caregiver. Non-verbal: Child shares a tactual experience of an object with a caregiver. 
• E.g., Child touches a teddy bear and says “soft”.  
• E.g., Child says, “Bird” after hearing the chirping of a bird.  
• Non-verbal e.g., Child strokes the fur on a teddy bear and then presents the toy to the 

caregiver to touch the fur.  
L2:  Child mands (provides a verbal request) towards an object or mands for the object to be 

manipulated in some way when with a caregiver. Non-verbal: Child provides a non-verbal 
request (reaches) for an object that is fulfilled by a caregiver.  

• E.g., Child wants the bird toy (motivation). Child says, “Bird” and reaches for the bird or 
uses adult to reach for it.  

• Non-verbal e.g., Child reaches for a toy out of reach and then the caregiver gives the toy 
to the child. 

L3:  Child is receptive to (uses) an adult’s verbal directions to locate an object. The adult’s verbal 
directions may or may not be a mand (request).  

• E.g., Adult says, “The toy car is next to your left shoe”, child touches the car.   
• E.g., Adult says, “Find the blocks in your toy box”, child looks in the toy box.  

L4:  Child engages with an object in some way based on an adult’s mand (request), which helps guide 
their manipulation of the object.  

• E.g., Adult says, “Squeeze the toy so it makes a sound”, child squeezes the toy.  
• E.g., Adult says, “The toy lights up if you press the button”, child presses the button.  

Conservatively Construed Joint Attention Behaviours  
C1:  Child repeatedly gives an object to an adult and then retrieves the object in a game-like manner. 

The object is a tool for social interaction.   
• E.g., Child and adult play with a tea set. Child gives the teacup to the adult to sip and 

then takes the teacup back to refill it.  
• E.g., Child and adult throw a ball back and forth to each other.  
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C2:  In a game-like manner, the child tacts (provides a verbal response labelling an object) when 

engaged with an object, at the mand (request) of an adult. Non-verbal: In a game-like manner, the 
child shares a tactual experience of an object with a caregiver, at the mand (request) of the 
adult.   

• E.g., Adult says, “Find the cow”/ “Find the animal that says, ‘Moo’”, child identifies the 
cow amongst other toys (distinguished through touch or sound) and says “Cow”.  

• Non-verbal e.g., Adult says, “Find the fluffy toy”, the child (1) identifies the fluffy toy 
amongst other toys, (2) strokes the fur on the toy, and (3) presents the toy to the caregiver 
to touch the fur. 

  
*See the “Prompting” instructions to learn more about prompting a lack of joint attention 
responding during sessions. 
 
Preference Assessment (Total Duration: 10 minutes) 
 
Please follow these instructions outlining how to set-up and run the free-operant stimulus 
preference assessment. A video modeling the assessment procedures is also provided.  
 Purpose: To determine your child’s preferences for particular items to be used during 
intervention sessions and to determine potential reinforcers. Prior to the assessment, you will be 
interviewed about your child’s preferences to be included in the preference assessment. 
 
A. Set-Up (Duration: 3 minutes) 

1. Choose a quiet room (e.g., bedroom, office, living room) in your house with ample floor 
space for the play session. If possible, the room should be used consistently throughout 
the entirety of the study.  
• Try to avoid any outside distractions. You and your child should be the only people 

in the room during the session. 
2. Position your video recording device in the room so that the play session is in direct 

view. Ensure your child is facing the camera during the play session. 
3. Place the toys (i.e., the toys determined from the interview) an equal physical distance 

apart from each other in a semi-circle array on the floor in front of the child. 
• Sit your child within arm’s reach of each toy in the array.  

4. Bring a timer to the session to keep time. 
5. Press record on your recording device.  
 

B. Pre-session Exposure Play (Duration: 2 minutes) 
1. Set timer for 2 minutes and press start. 
2. Sit in a position that allows you to assist your child (e.g., sitting beside child or sitting in 

front of child). 
3. Familiarize your child with each toy in the array by saying, “This is a _____. You can 

play with it.” You may also describe different ways to play with the toy (e.g., “This is a 
toy car. You can spin the wheels, honk the horn, and drive the car fast.”).  
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• After describing the toy, let your child play with it for 20-30 seconds before moving 
on to the next toy in the array. 

4. Following the 2-minute exposure play, re-set the timer and the toys in a semi-circle array 
for the preference assessment.   
 

C. Contrived Free Operant Stimulus Preference Assessment (Duration: 5 minutes) 
1. Instruct your child to play freely (e.g., “You can go play now if you want to.”). 
2. Maintain distance away from the child for the duration of 5-minutes. 
3.  If your child does not approach, engage, or select an item after 30-seconds, you will 

verbally prompt the child with the same instruction you gave at the start of the session 
(e.g., “You can go play now if you want to.”). 

4. End the session after 5 minutes or if any of the following behaviours occurs: 
• Child leaves the setting. 

• Child engages in aggressive or self-injurious problem behaviour that presents a physical 
risk. 

5. Following the session, stop the video recording device and upload and save video to file.  
6. Label the video “Participant Code_Preference Assessment_Date” (e.g., 

“AK1_Preference Assessment_Sept 27 2020”. 
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Prompting (during intervention) 
 
Please follow these instructions outlining how to prompt joint attention responding with your 
child during intervention sessions. A video modeling the assessment procedures is also provided.  
 Purpose: To assist your child in learning the target joint attention behaviour during 
intervention play sessions. During sessions, you will administer a prompt to direct your child to 
engage in the target behaviour, if they do not engage in the behaviour within ten seconds of 
being presented with an opportunity.  
 
If your child does not engage in a bid for joint attention within ten seconds, you will prompt the 
child using a least-to-most prompting procedure. Prompts are delivered one at a time until the 
child has engaged in the target skill. You will use the least intrusive prompts before using the 
more intrusive prompts. 
 For example: If your child does not engage in the target skill after 10 seconds of being 
presented with an opportunity, you would provide a verbal cue (e.g., “The toy car is next to your 
left shoe.”). If the child does not perform the skill, or does so incorrectly, the direction is given 
again with more assistance (e.g., guiding child’s hand down caregiver’s arm toward object). This 
process continues until the child has appropriately engaged in the target skill. 
 
Least Intrusive to Most Intrusive Prompts 
 

Independent Level: 

• Visual cue (e.g., presenting an object/toy) 

• A verbal cue or task direction (e.g., “Find the drums”) 

Intermediate Level: 

• Gesture (e.g., pointing towards object, tapping object) 

• Positional prompt (e.g., moving object closer to child’s hand) 

• Partial physical or verbal prompt (e.g., guiding child’s hand down caregiver’s arm toward 

object) 

Controlling Level:  

• Full physical or verbal prompt (e.g., place child’s hand directly on object) 
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Intervention Steps: P1 JA Skill 

P1:  Child locates an object through tactual scanning of an adult’s body towards the hand that 

holds the object.  

E.g., Child touches the adult’s hand and then locates the object in the adult’s hand.  
 

10-MIN PLAY SESSION 
 

The first play trial might look something like this: 
 

Opportunity for an Independent Response: Non-verbal Cue 
1. Non-verbal cue: Present the toy to the child to give an opportunity for an independent 

response. Provide NO verbal instructions. Wait 10-s for a response before any prompting. 

 

Child’s response: Scans caregiver’s body for the toy. 

Your feedback: “Great job! You got the toy! Let’s play now.” 

 

Error Correction (Prompting): Verbal Instruction 
2. If no initial response: Say, “Find the toy in my hand.” (As you hold the toy in your hand) 

followed by waiting 10-s for a response. 

 

Child’s response: Scans caregiver’s body for the toy. 

Your feedback: “Great job! You got the toy! Let’s play now.” 

 

Error Correction (Prompting): Verbal Instruction + PARTIAL Physical Prompt 
3. If no response: Re-present the instruction followed by a partial physical prompt (e.g., “Find the 

toy in my hand.” Places child’s hand on arm holding the toy).  

 

Child’s response: Scans caregiver’s body for the toy. 

Your feedback: “Great job! You got the toy! Let’s play now.” 

 

Error Correction (Prompting): Verbal Instruction + FULL Physical Prompt 
4. If still no response: Re-present the instruction followed by a full physical prompt (e.g., “Find the 

toy in my hand.” Scans child’s hand down arm and onto toy in the hand).  

 

Child’s response: Touches or grabs the toy. 

Your feedback: “Great job! You got the toy! Let’s play now.” 

 
OTHER CONSIDERATIONS: 

• Allow your child to play for 30 to 60 seconds at the start of each 10-min session. 
• Ensure your child is paying attention – you can call their name before each trial. 
• Immediately praise your child after a correct response and allow them to play for 10-20 secs with the toys 

before the next trial. 
• To decrease your child’s effort in reaching for an object, position your arm (with the object) within close 

physical proximity to assist your child in locating the object. 
• When providing a physical prompt, bring your arm 90% of the way and prompt your child the final 10% of 

the way towards your arm that holds the object. 
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Intervention Steps: L1 JA Skill 

L1: Child tacts (provides a verbal response labelling an object) when engaged with an object and a 

caregiver. 

• E.g., Child touches a teddy bear and says “soft”. 

• E.g., Child says, “Bird” after hearing the chirping of a bird. 

 

10-MIN PLAY SESSION 
 
The first play trial might look something like this: 

5. Non-verbal cue: Present the toy to the child to give an opportunity for an independent 

response. Wait 10-s for a response before giving the following verbal instruction. Reward 

independent responses “Great talking! It’s a car!” 

 
Error Correction (Prompting): Verbal Instruction 

6. Verbal Instruction: “What is it?” (As you show the child a toy car) followed by waiting for a 

response. 

Child’s response: “Car” 

Your feedback: “Great talking! It’s a car!” 

 
Error Correction (Prompting): Verbal Instruction + PARTIAL Verbal Prompt 

7. If no response: Re-present the instruction followed by a partial verbal prompt (e.g., “What is it? 

C- .”).  

Child’s response: “Car” 

Your feedback: “Great talking! It’s a car!” 

 

Error Correction (Prompting): Verbal Instruction + FULL Verbal Prompt 
8. If still no response: Re-present the instruction followed by a full verbal prompt (e.g., “What is it? 

Car.”).  

Child’s response: “Car” (She is repeating you.) 

Your feedback: “Great talking! It’s a car!” 

 

Considerations: Tacting is naming or identifying items, actions, events, and attributes. When teaching a 

child to tact our instruction should be, “What is it?”.  When the child labels the item, you should not give 

the item to the child. Instead, reinforce the child with praise such as, “Right! It’s a car!” The child must 

learn to label an item, but not expect to receive the item. The goal is for a child to spontaneously label 

things that they see or hear without always needing to be asked, “What’s that?”.  
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Intervention Steps: L4 JA Skill 
L4:  Child engages with an object in some way based on an adult’s mand (request), which helps guide their 

manipulation of the object.  
• E.g., Adult says, “Squeeze the toy so it makes a sound,” child squeezes the toy. 
• E.g., Adult says, “The toy lights up if you press the button,” child presses the button.  

 

10-MIN PLAY SESSION 
 
The first play trial might look something like this: 
 
Opportunity for an Independent Response: Verbal Instruction 

9. Verbal Instruction: Present the toy to the child and provide a simple verbal instruction (say, “Hit the drums to make a 
sound.”) to give an opportunity for an independent response. Wait 10-s for a response before any prompting. 
 

Child’s response: Child follows verbal directions to manipulate an object. 
Your feedback: “Great job! You did it! Let’s play now.” 

 
Error Correction (Prompting): Verbal Instruction + Gesture 

10. If no initial response: Re-present the instruction followed by a gesture towards the toy (e.g., “Hit the drums to make a 
sound.” Tap or point to the toy). Wait 10-s for a response. 

 
Child’s response: Child follows verbal directions to manipulate an object. 

Your feedback: “Great job! You did it! Let’s play now.” 
 
Error Correction (Prompting): Verbal Instruction + PARTIAL Physical Prompt 

11. If no response: Re-present the instruction followed by a partial physical prompt (e.g., “Hit the drums to make a 
sound.” Places child’s hand on the toy). Wait 10-s for a response. 
 

Child’s response: Child follows verbal directions to manipulate an object. 
Your feedback: “Great job! You did it! Let’s play now.” 

 
Error Correction (Prompting): Verbal Instruction + FULL Physical Prompt 

12. If still no response: Re-present the instruction followed by a full physical prompt (e.g., “Hit the drums to make a 
sound.” Use hand-over-hand to fully assist child in manipulating the object). 

 
Child’s response: Child follows verbal directions to manipulate an object. 

Your feedback: “Great job! You did it! Let’s play now.” 
 
OTHER CONSIDERATIONS: 

• Allow your child to play for 20 to 30 seconds at the start of each 10-min session. 
• Ensure your child is paying attention – you can call their name or tap them on the shoulder before each trial. 
• Immediately praise your child after a correct response and you can allow them to play for 5-10 secs with the toys 

before the next trial. 
• Hand-under-hand Prompting: place your hand under or over a child's hand and direct their hand with yours. 
• To decrease your child’s effort in reaching for an object, position the object within close physical proximity to assist 

your child in locating the object. 
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Appendix W 

 
Caregiver Rating of Reciprocal Interaction with Target Child 

Child: _________________ Date: ______________ Time: ______________ 

Location: __________________   Activities: ________________________________ 

Please rate the average quality of interactions you had with your child during the last week at 

home, on a scale from 1 (Bad) – 5 (Excellent). Please circle your response.  

 

1 2 3 4 5 

Bad Okay Good Very Good Excellent 

 
Please count the number of interactions you had with your child during the last week at home in 

which your child initiated play with you and an object outside of your recorded session. Please 

circle the number of interactions during the last week.  

 

0 - 1 2 - 3 3 - 4 5 - 7 8+ 

     

Please rate the positiveness of the interactions you had with your child during the last week at 

home, on a scale from 1 (Much above Average) – 5 (Much below Average). Please circle your 

response.  

 

1 2 3 4 5 

Much above 

Average 

Slightly above 

Average 

Average Slightly below 

Average 

Much below 

Average  
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Please count the number of interactions you had with your child during the last week at home in 

which your child responded to your request to play with you and an object outside of your 

recorded session. Please circle the number of interactions during the last week. 

 

0 - 1 2 - 3 3 - 4 5 - 7 8+ 

     

Please rate how often you assisted your child in playing with objects (e.g., verbal directions, 

physically manipulating an object or your child’s body, using gestures, etc.) during the last week 

at home, on a scale from 1 (Never) – 5 (Always). Please circle your response.  

 

1 2 3 4 5 

Never Rarely Sometimes Frequently Always 

 

Please rate on average how satisfied you are with the interactions you had with your child during 

the last week at home, on a scale from 1 (Very Satisfied) – 5 (Very Dissatisfied). Please circle 

your response.  

 

1 2 3 4 5 

Very Satisfied Somewhat 

Satisfied 

Neither 

Satisfied nor 

Dissatisfied 

Somewhat 

Dissatisfied 

Very 

Dissatisfied 

 
 


