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Abstract 

 
Pairing, or conditioning a therapist as a generalized reinforcer, is a commonly recommended 

initial strategy in behaviour analytic intervention for children with autism. Specifically, pairing is 

intended to enhance the working relationship (i.e., therapeutic rapport) between a therapist and 

client. Recent literature has demonstrated that pairing is positively related to therapeutic rapport 

and therapeutic outcomes; however, few research studies have evaluated the skills necessary to 

pair effectively. The purpose of this study was to conduct pairing skills training (Lugo, King, 

Lamphere, & McArdle, 2017) and assess the effects of this training on behavioural indices of 

therapeutic rapport and child treatment outcomes using a concurrent multiple probe design (with 

replication). Four Instructor Therapists (ages 22 to 24 years old) were trained on six pairing skills 

using behavioural skills training with an adult confederate. Following training, this protocol was 

used with four children (ages 3 to 5 years old) diagnosed with autism, during the first 20 minutes 

of each therapy session. Therapists efficiently achieved competency on pairing skills with a 

confederate, but they required verbal performance feedback when generalizing learned skills to a 

child participant. When implemented, pairing was related to increased physical approach during 

free time and at the teaching table, as well as less interfering behaviour during sessions. There 

were no differences in accurate academic responding from baseline to intervention. The 

implications of study findings and future directions are discussed. 

 Keywords: autism, therapeutic rapport, pairing, behavioural skills training 
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The Impact of Pairing on Therapeutic Rapport and Treatment Outcomes for Children with 
Autism 

Therapeutic Rapport 

 Therapeutic rapport, or the working relationship between a therapist and client, is a 

critical component of therapeutic success. According to Bordin (1979), rapport consists of three 

factors in which the therapist and client: (1) cooperatively decide on therapy targets (i.e., set 

goals), (2) collaborate on therapeutic activities (i.e., focus on tasks), and (3) achieve an overall 

bond (i.e., reported trust, enjoyment, and openness; close physical proximity; smiling and 

laughing; Kelly, Axe, Allen, & Maguire; McLeod, 2001; Shillingsburg, Bowen, & Shapiro, 

2014). This 3-factor model has been well documented across both adult and child populations; 

however, some researchers have suggested that child-therapist rapport is based on bond alone 

(Diamond, & Liddle, 2005; DiGuiseppe, Linscott, & Jilton, 1996; Shirk & Saiz, 1992). For child 

clients, overt indices of rapport may be particularly relevant because children may not have the 

cognitive skill level required to collaboratively form goals and decide on therapeutic tasks 

(Shirk, Karver, & Brown, 2011).  

Across populations, rapport is associated with favourable therapeutic outcomes (Keeley, 

Geffken, Ricketts, McNamara, & Storch, 2011). For children specifically, improvements in 

internalizing (e.g., anxiety, social withdrawal; Karver, Handelsman, Fields, & Bickman, 2006; 

Shirk & Karver, 2003; Shirk, Karver, & Brown, 2011) and externalizing problems (e.g., 

challenging behaviour; Karver, Handelsman, Fields, & Bickman, 2006; Shirk & Karver, 2003; 

Shirk, Karver, & Brown, 2011) have been documented. Strongest effects on child outcomes have 

been observed when rapport is established at the outset of therapy, as it may not improve 

significantly without direct intervention (Bickman et al., 2004; Langer, McLeod, & Weisz, 

2011). This pattern is consistent across neurotypically developing children and children with 
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developmental disabilities (Barbera, 2007; Sundberg & Partington, 1998) in both individual and 

group-based therapy contexts (Tasca, 2016). Strengthening rapport should therefore be a primary 

target in child therapy to promote optimal treatment outcomes. 

In applied behaviour analysis (ABA), rapport has also been identified as an important 

component of intervention; however, trainees receive limited training on rapport building skills. 

Recently, LeBlanc, Taylor, and Marchese (2019) surveyed certified ABA professionals 

regarding the need for further training on developing therapeutic relationships. The majority of 

participants (82%, n = 221) indicated that they did not receive formal training in relationship 

building skills, but felt it was necessary. They also reported that their training did not adequately 

prepare them to handle difficult therapeutic relationships. These results support findings from 

Taylor et al. (2018) who surveyed professionals working with families of children with autism 

spectrum disorder (hereinafter referred to as autism). Despite the recognized importance of 

therapeutic rapport, evidence-based procedures for building these skills among ABA 

professionals do not currently exist. 

Pairing 

Strategies to improve therapeutic rapport between children and therapists are warranted 

given that children may experience therapeutic tasks and activities as demanding (Shirk, Karver, 

& Brown, 2011). When a therapist and therapeutic setting are continuously associated with 

challenging tasks, they may become conditioned as aversive stimuli or reflexive conditioned 

motivating operations (CMO-Rs; Carbone, Morgenstern, Zecchin-Tirri, & Kolberg, 2007). This 

association may hinder therapeutic progress by increasing the likelihood of escape-maintained 

challenging behaviours (e.g., elopement, aggression; Geiger, Carr, & LeBlanc, 2010).  
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For children with autism receiving intensive services (e.g., early intensive behavioural 

intervention; EIBI), pairing is often used to prevent the therapist from becoming a CMO-R 

(Barbera, 2007; Sundberg & Partington, 1998; Taylor & Fisher, 2010; Weiss, 2001). Therapists 

use pairing as an antecedent intervention to develop positive rapport with their clients (Sundberg 

& Partington, 1998). Procedurally, pairing involves removing aversive environmental variables 

(e.g., task demands) and conditioning him/herself (therapist) and the therapeutic environment as 

reinforcers (Sundberg & Partington, 1998). Pairing includes strategies such as: reducing task 

demands, providing high rates of noncontingent reinforcement, increasing choice, increasing task 

novelty, and using errorless teaching (Carbone, Morgenstern, Zecchin-Tirri, & Kolberg, 2007). 

When therapists implement pairing strategies prior to instructional sessions, this may create an 

abolishing operation for escape-maintained behaviours (Carbone et al., 2007; Sundberg & 

Partington, 1998).   

In behaviour analytic interventions for children with autism, a limited number of pairing 

protocols have been examined. Shillingsburg et al. (2014) for example, compared therapists who 

implemented a 20-minute pairing session with those who ran demand-only sessions. Rapport was 

indirectly measured by social avoidant (i.e., elopement, crying, out of seat behaviour) and social 

approach behaviours (i.e., independently sitting with the therapist at the teaching table). When 

pairing was used, children sat with their therapist more quickly and demonstrated fewer social 

avoidant behaviours compared to baseline. In other words, therapists who implemented the 

pairing procedure were more successful at increasing rapport than therapists who only delivered 

task demands. When paired therapists reintroduced task demands into their sessions, rapport was 

maintained. Comparably, Kelly and colleagues (2015) successfully increased rapport by 

implementing 5 minutes of pairing (i.e., presession pairing) prior to each instructional session 
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(i.e., table time). Rapport was measured by the percentage of escape-maintained challenging 

behaviour (e.g., task refusal, non-responsiveness, negative statements, property destruction, 

crying, and self-injurious behaviour) displayed. With presession pairing, challenging behaviour 

was reduced when compared to baseline, suggesting that the motivation to escape therapy was 

abolished. Additionally, the rate of accurate academic responding increased slightly, but 

differences were not clinically significant. Lugo and colleagues (2018) also examined the effects 

of both presession pairing and free play on negative vocalizations (e.g., crying) in a child 

participant. Presession pairing involved 5 minutes of interaction that included: proximity (i.e., 

remaining within an arm’s reach of the child), praise (i.e., behaviour-specific verbal comments), 

reflection (i.e., imitating child vocalizations), imitation (i.e., imitating appropriate play skills), 

description (i.e., describing appropriate play skills), initiation (i.e., offering tangible items), and 

creativity (i.e., creating novel activities with toys). Free play included spending time without 

therapist interaction. The participant almost exclusively chose presession pairing when she was 

taught to select a procedure between table times through initial link selection (i.e., touching a 

picture representing the condition). Negative vocalizations decreased to near zero levels across 

sessions; however, rapport was not measured. Although effective, these pairing protocols were 

time intensive (e.g., prior to every instructional period). To streamline the process, Shireman, 

Lerman and Hillman (2016) used a simple, play-based strategy to increase rapport. In this study, 

three adult therapists taught their clients basic play skills (e.g., turn taking) for the duration of 

each session. The effects of pairing were measured on two rapport indices: latency for each child 

to approach the therapist and percentage of time that each child spent within close proximity to 

the therapist. After pairing, the percentage of time spent within close proximity to the therapist 

increased and the latency to approach their therapists decreased.  
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Although pairing procedures have been associated with improved rapport and therapeutic 

outcomes, their application to a clinical EIBI setting has only recently been examined. In order to 

be effective in clinical settings, researchers have suggested that pairing must be gradually faded 

with increasing task demands (Shillingsburg, Hansen, & Wright, 2018). This systematic 

introduction of task demands is important because EIBI often includes more task demands and 

prompting than what exists in a child’s natural environment. Therapists in Shillingsburg et al. 

(2018) implemented a 9-step fading procedure to systematically and simultaneously introduce 

task demands and fade out pairing. Reductions in problem behaviour, high rates of close 

proximity to therapists, and increased in-seat behaviour were used to indicate strengthened 

rapport. By the end of therapy, participants engaged in intensive teaching sessions typical of 

EIBI and discrete trial teaching (DTT). 

Training Therapists on Pairing Skills  

Initially described by Parsons and colleagues (2012), behavioural skills training (BST) is 

an evidence-based teaching procedure and considered the gold standard for staff training in ABA 

(e.g., Dib & Sturmey, 2007; Lafasakis & Sturmey, 2007). This procedure has been used to 

successfully train staff in many areas including: DTT (Sarokoff & Sturmey, 2007), mand training 

(Nigro-Bruzzi & Sturmey, 2010), providing feedback (Parsons & Reid, 1995), teaching Picture 

Exchange Communication Systems (Rosales, Stone & Rehfeldt, 2009), and more recently, 

pairing (Lugo et al., 2017). Behavioural skills training involves four steps: instructions, 

modelling, rehearsal, and feedback. First, the trainer provides a verbal description of the skill 

with a clear and concise written outline. The trainer then models the skill, which involves a 

complete demonstration either in vivo or through video. Finally, trainees practice the skill and 
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receive feedback from the trainer. This practice-and-feedback loop is repeated until a 

predetermined level of competency is achieved.  

Given the importance of pairing in therapy, it is critical that therapists achieve 

competence; however, research on training in this area is limited. McLaughlin and Carr (2005) 

were among the first to train their staff on a protocol to increase rapport with adults with 

developmental disabilities. Instructions and in-situ feedback (i.e., two components of BST) were 

used until participants reached mastery criteria across three pairing skills: becoming a 

generalized reinforcer, becoming a discriminative stimulus for communication (e.g., manding), 

and engaging in turn taking with their clients. This training was successful; all staff mastered 

each pairing skill. For children with autism specifically, Lugo et al. (2017) identified, 

operationally defined, and trained staff on seven pairing skills (proximity, praise, reflection, 

imitation, description, initiation, and creativity) that were used in EIBI. During baseline, six staff 

members were given a written list of pairing skills and asked to demonstrate them with their 

clients. Following BST, all therapists mastered pairing skills within five sessions. Although the 

evidence base for training pairing skills is emerging, no studies to date have examined the 

generalization and maintenance of those skills. 

Summary 

Despite the recommended use of pairing in behaviour analytic interventions such as EIBI, 

limited research exists regarding the effects of pairing on therapeutic outcomes (e.g., skill 

acquisition and challenging behaviour; Kelly et al., 2015). Additionally, little research is 

available outlining the specific skills or protocols required to increase rapport between therapists 

and child clients with autism. Relatively fewer studies have evaluated the use of an evidence-

based training model (e.g., BST) to train therapists on pairing skills (Lugo et al., 2017), and no 
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studies to date have assessed the generalization and maintenance of pairing skills training. 

Exploring therapeutic outcomes related to pairing and the skills required to achieve those 

outcomes is important given that skill deficits and interfering behaviour are primary reasons for 

behaviour analytic intervention in children with autism.  

Purpose, Research Questions, and Hypotheses 

The purpose of this study was to train therapists on pairing skills (Lugo et al., 2017) and 

evaluate the subsequent influence on clinically-relevant treatment outcomes in children with 

autism. The following research questions were addressed: 

1. How effective is using BST to teach pairing skills to new therapists working with 

children with autism? It was hypothesized that BST would be effective at teaching 

pairing skills to novice therapists matched with an adult confederate as demonstrated by 

Lugo et al. (2017). 

2. Does training therapists on pairing skills relate to positive changes in therapeutic rapport 

as indicated by: (a) increased child approach behaviour (i.e., moving towards or 

interacting with the therapist) during free time and (b) decreased latency for the child to 

independently sit at the teaching table? It was hypothesized that training therapists on 

pairing skills would relate to an immediate increase in therapeutic rapport in child-

therapist dyads. Previously, it has been demonstrated that pairing may be related to 

increased child approach behaviour during free time (Shireman et al., 2016) and a 

decreased latency to independently sit at the teaching table (Shillingsburg et al., 2014).  

3. Does pairing skills training for therapists relate to improvements in child interfering 

behaviour and accurate academic responding? It was hypothesized that training therapists 

on pairing skills would relate to decreases in child interfering behaviour and increases in 
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the accuracy of academic responses. Kelly et al. (2015) previously demonstrated that 5 

minutes of presession pairing reduced interfering behaviour and moderately improved 

accuracy of responding in child participants. Shillingsburg et al. (2014) also 

demonstrated that the implementation of a 9-step pairing procedure reduced interfering 

behaviour in child participants.  

Method 
Participants 

Therapists. Five master’s students ages 22 to 24 years old were recruited as Instructor 

Therapists. All therapists were female and had an education in ABA and some experience with 

EIBI or DTT at the time of recruitment. Therapists were eligible for the study if they 

demonstrated: (1) competence in conducting DTT sessions (i.e., minimum score of 80% on the 

Instructor Therapist Competencies Evaluation Form, Appendix A) and (2) few pairing skills (i.e., 

scored less than 50% on three out of six skills on the Pairing Skills Competency Checklist, 

Appendix B) during the screening session. See Table 1 for therapist demographic information. 
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Table 1 

Demographic Information for Therapist Participants 

Name1 Age (Years) ABA Education 
Applied Experience 

(Years/Months) 

Nancy 22 First year master’s 
student in ABA; 
undergraduate 
coursework in ABA 

Respite worker for 
children with autism 
(8 years); Instructor 
Therapist (1 month) 

Paula 22 First year master’s 
student in ABA; 
undergraduate 
coursework in ABA 

Instructor Therapist 
(3 years)  

Eleanor 22 
 

Second year master’s 
student in ABA; 
undergraduate 
coursework in ABA 

 

Developmental 
Support Worker for 
adults and youth (2 
years); Practicum 
student in EIBI (4 
months) 

Tilly 24 First year master’s 
student in ABA 

Research Assistant 
for children with 
autism in ABA study 
(2 months)  

Rosie 24 First year master’s 
student in ABA 

Communication 
Disorders Assistant 
including some DTT 
experience (1 year)  

Note. EIBI = early intensive behaviour intervention; DTT = discrete trial teaching, ABA = 

applied behaviour analysis 

 

                                                
1 Pseudonyms 



RAPPORT AND AUTISM 
 

15 

Once recruited, therapists were assigned to therapeutic dyads (i.e., Therapist participant + 

Child participant; Table 2) based on participant availability.  

 

Table 2 

Therapeutic Dyad Assignments 

Therapist Child2 

Nancy Mya 

Paula Carl 

Eleanor Andrew 

Tilly* Mark* 

Rosie* Joey* 

Note. *Participants involved in the replication. 

 

Children. Four children were recruited from the waitlists of local ABA service 

organizations. Children were eligible for this study if they had written documentation of an 

autism diagnosis, were not actively receiving ABA-based intervention, and did not engage in 

severe challenging behaviour (e.g., self-injurious behaviour or aggression). One participant 

(Carl) received additional services during study participation (i.e., mental health intervention for 

obsessive compulsive behaviours and emotion regulation skills). Anecdotally, these behaviours 

were evident during intervention when Carl would stop talking, yell, cry, or attempt to leave 

when a toy did not work as intended (e.g., missing a piece). Two sessions were terminated due to 

these behaviours. See Table 3 for child demographic information.  

                                                
2 Pseudonyms 
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Table 3. Demographic Information for Child Participants 

Name Age (Years) VB-MAPP 
Level Communication 

Highest Ranked 
Items in Preference 

Assessments 

Mya 3 1 No functional 
language; gestural 

communication 

Balls, bubbles, and 
music 

Carl 5 3 Functional language 
for manding, tacting, 

and intraverbals 

LegoÒ, toy cars, 
ramps, and 

construction toys 

Mark 3 1 
No functional 

language; some 
gestural 

communication 

Bubbles, balloons, 
and toy balls 

Joey 3 1 
No functional 

language; some 
gestural 

communication 

Bubbles, balloons, 
and barn toys 

Andrew 3 1 No functional 
language Sensory toys 

Note. VB-MAPP = Verbal Behaviour Milestones Assessment and Placement Program 

 

 Although participants with severe challenging behaviour were excluded from this study, 

some interfering behaviour was apparent for all children. Operational definitions of all 

interfering behaviours are presented in Table 4.  
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Table 4. Child Participant Interfering Behaviour 

Behaviour Definition 
Crying  
(Mya and Mark) 

A vocalization above average speaking/utterance volume 
with a contracted facial expression (i.e., frown). This might 
or might not have included tears. Examples included 
inflections where their voices escalated into a 
scream/screech in a higher pitch or volume than the initial 
vocalizations. Non examples included sounds of enjoyment 
such as laughter or vocal inflections with a relaxed (i.e., 
non-contracted) facial expression, or if the child was hurt. 

Throwing Materials 
(Mya) 

Throwing an object with her hands to any distance. This 
included objects that she picked up and those that were 
given to her. It did not include when she threw items 
functionally (e.g., threw a ball to bounce on the floor or 
wall).  
 

Eloping 
(Joey) 

Removing his bottom from his chair to either stand, sit, or 
move away from the table in any way. This was recorded as 
long as he was out of his seat during work time. 
Nonexamples included when he needed to use the 
washroom, pick up a teaching material that was out of 
reach, and anytime during free play. 

Noncompliance 
(Carl) 

Continuing to play with an item (e.g., toy) 5 seconds after 
his instructor requested him to: stop, hand her the toy, or put 
the toy down at the end of a reinforcement break or free 
time. Examples included continuing to play with the item, 
saying, “no”, or moving away from the teaching table. This 
did not include requests during pairing or free time. 

 

Participant Withdrawal 

Andrew’s mother revoked consent for his participation following baseline because of 

limited time and availability. As a result of Andrew’s withdrawal, Eleanor (Andrew’s therapist) 

also discontinued participation. All other child-therapist dyads completed the intervention.  
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Setting 

Baseline, intervention, generalization, and maintenance sessions took place at the 

university’s research clinic. This clinic had a designated pick up/drop off area where therapists 

met child clients, then lead them into the therapy room. Generalization sessions across therapists 

and maintenance sessions took place in the same therapy room used for the baseline and 

intervention phases of the study. Generalization sessions across settings took place in a different 

room in the same clinic. This room had a different layout and furniture than the room used 

during baseline and intervention. Each therapy room contained a child-size table, two chairs, 

materials required to run skill development programs, and a variety of preferred toys and games. 

Potential reinforcers were determined using a multiple stimulus without replacement (MSWO; 

DeLeon and Iwata, 1996) preference assessment at the beginning of each session.  

Experimental Design 
 

To evaluate the effects of pairing on rapport (i.e., approach) and child outcomes, a 

concurrent multiple probe design across therapeutic dyads was used, followed by a replication. 

The independent variable was behavioural skills training for therapists and a pairing intervention 

(hereinafter referred to as pairing) for children. Dependent variables included pairing skill 

performance for therapists and latency to approach the therapist, interfering behaviour, and 

accurate academic responding for children.  

Independent Variables  

Behavioural skills training. Therapists were trained individually on pairing skills (Table 

5) using BST (Parsons, Rollyson, & Reid, 2012; see Procedure section, below).  

Pairing. Pairing involved the following six skills adapted from Lugo et al. (2017): 

proximity, acknowledging vocalizations (i.e., reflection), imitation of play, behaviour specific 
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praise (i.e., praise), initiation, and creativity. Similar to Lugo et al. (2017), therapists displayed 

competence in the pairing protocol when five out of six pairing skills met their respective 

mastery criteria. Table 5 includes operational definitions, mastery criteria, and measurement 

systems for each of these skills. See Appendix C for pairing skill data sheets.

 
Table 5 

Pairing Skills, Definitions, Examples, and Method of Measurement 

Skill Definition 
Mastery 
Criteria Measurement  

Proximity Remaining within an arm’s reach, or 3 feet 
of the client. This can, but does not have 
to, include physical touch. If the therapist 
quickly moves away to get an item, this 
still counts as within proximity. 
 

100% of 
Intervals 

Whole 
Interval 
Recording 

Acknowledging 
Vocalizations 

Imitation and acknowledgement of any 
vocalization made by the client including 
whole words, partial words, and utterances. 
Acknowledgement includes imitation of 
utterances, responding to questions, and 
providing the item or activity the client 
requests. It does not include imitating more 
than once in a row (e.g., mamamamama), 
sounds of distress (e.g., cry), negative 
statements (e.g., this sucks) or laughter. A 
new vocalization will be said to occur after 
3 seconds pause in the child’s speech. 
 

100% of 
Opportunities 

Percentage of 
Opportunities 

Imitation of Play Copying any appropriate play skills 
demonstrated by the client. E.g., clapping 
hands, drumming on objects. Non 
example: throwing cars or other 
inappropriate play. 
 

40 Instances 
per Session 

Frequency 

Behaviour 
Specific Praise 

Any behaviour-specific verbal explanation 
of appropriate play skills or novel actions 
emitted by the client during session. This 
must be high-quality verbal praise in an 
excited tone. E.g. “Good Job counting to 

40 Instances 
per Session 

Frequency 
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7!”, “Wow that is red!”. Non example: 
“Good job”, “Great work!”.  
 

Initiation Offering preferred tangible items to the 
child throughout the session. This must be 
offered (handed) to the child, but the child 
does not need to accept it. E.g., hand the 
child a ramp for the car, or more cars when 
playing with cars. Non example: taking 
their ball and putting it down the ramp. 
 

40 Instances 
per Session 

Frequency 

Creativity Giving a novel function to a toy that the 
child is already playing with or showing 
interest in. E.g., if playing with the ball, 
roll it down a ramp, or stomp feet like a 
giraffe when they’re walking around. 

40 Instances 
per Session 

Frequency 

 

Dependent Variables 

 Therapist skill performance. The frequency of pairing skills demonstrated to mastery 

was tallied after the first 20 minutes of each session. See Table 5 for methods of measurement 

and mastery criteria. Additionally, overall therapist performance was calculated by summing the 

raw scores for each pairing skill and dividing them by the total mastery criterion in each session. 

See Appendix C for pairing skill data sheets. 

Rapport probes. Latency to approach the therapist during free play and sitting 

independently at the table were used as indicators of therapeutic rapport. Approach probes were 

conducted between teaching intervals, when the therapist sat or stood at a predetermined location 

for 5 minutes. Approach (Free Time) was defined as the child moving to within an arm’s reach 

of the therapist or making a request from the therapist during that interval. Therapists responded 

with two- to three-word statements (e.g., “That’s cool”) immediately following child approach.  

Following approach probes, the therapist sat down and waited 1 minute before prompting 

the child to come sit with her at the table. During this interval, Approach (Teaching Table) was 
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measured as the duration of time between the therapist sitting in her chair and the child 

independently sitting in their chair. If the child independently sat at the table within the interval, 

they were provided with praise and the 5-minute work period began. If the child did not 

independently sit within 1 minute, the therapist either asked them to sit at the table or physically 

prompted them to the table if necessary. See Appendix D for approach probe data sheets. 

Interfering behaviour. Frequency recording was used to measure interfering behaviours 

that were idiosyncratic to each child (Table 3). These were recorded as a rate to account for any 

variation in session length. See Appendix E for the interfering behaviour data sheets. 

Academic responding. Accurate academic responding was measured by the therapist 

using a percentage per opportunity data collection method (i.e., trial-by-trial). Skill targets were 

selected during the screening process (see below) and individualized for each child (Table 6).  

 

Table 6 

Skills Targeted During Discrete Trial Teaching 

Child Skills 

Mya Non-identical matching (e.g., red apple to green apple) 
Putting on socks 

Carl Line imitation 
Receptive identification of numbers 

Mark Joint attention (i.e., pointing at a shared item) 
Identical matching 

Joey Joint attention (i.e., looking at the therapist’s actions) 
Putting on socks 

Andrew Identical matching 
Joint attention (i.e., pointing at a shared item) 
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After each session, the frequency of correct responses was divided by the total number of 

responses and multiplied by 100 to determine the percentage of accurate academic performance 

in each session. See Appendix F for trial-by-trial data sheets. 

Procedure  

Informed consent and child assent. Written informed consent was obtained from all 

therapists (Appendix G) and parents/guardians (Appendix H). During the consent process, 

parents/guardians of child participants were asked to indicate specific behaviours signaling that 

their child was “in distress”. If any distress behaviours were observed, the session was 

terminated as it was assumed that the child was withdrawing their assent.  

Therapist screening session. Each therapist participated in a 5-minute mock therapy 

session with the primary investigator acting as the child. During these sessions, therapists were 

instructed “to pair” with the investigator like they would in their first session with a child, using 

three available toys. The investigator followed a standard script (Appendix I) that included minor 

behavioural difficulties (e.g., kicking items) to ensure that the therapist could independently 

conduct the session. During these sessions, baseline data were taken on the percentage of pairing 

skills demonstrated from the Pairing Skills Checklist. Therapists who scored 30 or fewer of a 

possible 60 points (i.e., 50% or less on the Pairing Skills Checklist) were included in the study.  

Child screening session. Each child participant met with a graduate-level research 

assistant who had Verbal Behaviour Milestones Assessment and Placement Program (VB-

MAPP; Sundberg, 2008) training, for a 60-minute session. During screening, the graduate 

research assistant completed the level of the VB-MAPP that best corresponded with parent goals. 

Previously completed VB-MAPP assessments were also obtained from Mya, Mark, and Joey. 

Two skills were selected based on the VB-MAPP assessment and parental report (Table 6). 
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Parents were asked to avoid teaching target skills at home to limit any additional teaching that 

may affect accurate academic responding during therapy sessions. Level of functional 

communication and the occurrence of any challenging or interfering behaviour (i.e., topography) 

were also noted. 

Child baseline. Each baseline session was 60 minutes and included instructions to 

perform high probability and skill acquisition tasks (i.e., DTT). Prior to entering the therapy 

room, the therapist conducted a MSWO preference assessment where they presented the child 

with five possible toys. Each child was prompted to choose three toys from the array, which were 

then used as reinforcers at the teaching table. Each session included 5 minutes of DTT at the 

teaching table followed by 5 minutes of free play in the room. These two phases continued for 

the duration of the 60-minute session. The first dyad to exhibit three stable data points for 

Approach (Free Time) began the intervention phase while baseline probes continued for the 

second dyad. 

Therapist baseline. Baseline data for therapists’ performance on pairing skills with the 

child participant were collected during the first 20 minutes of each session prior to BST. During 

baseline sessions, therapists were instructed to follow the session structure (i.e., they were not 

given explicit time to implement pairing).  

Child intervention. Pairing was implemented during the first 20 minutes of each session. 

This process involved the removal of task demands and the implementation of all trained pairing 

skills, with new toys present during each session to reduce the potential for satiation. After each 

pairing session, therapy continued in the same format as baseline: 5 minutes of table time and 5 

minutes of free play.  
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Therapist intervention. Pairing skills training began with three baseline sessions (i.e., 5-

minute role plays) completed with the principal investigator as the child participant. Therapists 

were instructed to interact with the principal investigator like they would at the beginning of 

their first session with a new client. The same standardized scripts from screening were used for 

these role plays (Appendix I).  

The definition and rationale for pairing were explained to therapists using verbal and 

written descriptions (Appendix J). Each skill was then explained, modelled, and practiced using 

simple (e.g., child sat still) to more complex (e.g., child ran around) scenarios (Appendix K). 

Feedback was provided on each skill until it was mastered. Once all skills were mastered 

individually, therapists were asked to use all skills together during 5-minute role plays, identical 

to their baseline sessions. These role plays were practiced until therapists reached mastery on 

five out of six skills across two test trials (adapted from Lugo et al., 2017). Once the mastery 

criterion (i.e., 100% across two sessions) was achieved, therapists began to implement pairing 

with their assigned child.  

In child sessions, verbal performance feedback was provided to all therapists. For Nancy 

and Paula, any decline in pairing skills resulted in further modelling, rehearsal, and performance 

feedback before the next session. For Tilly and Rosie, feedback was provided before session 

despite previous performance. Feedback included identifying both strengths and weaknesses 

from the previous session as well as suggestions on how to improve their performance.  

Generalization and maintenance probes. Generalization probes were conducted across 

therapists (Approach, Interfering Behaviour, and Academic Responding) or children (therapist 

pairing skills) and settings, following the intervention phase. Generalization probes included a 

session in a different clinic room (generalization across settings), and one session with a different 
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therapeutic dyad composition (generalization across therapists or children). A 1-month follow up 

session was then conducted with the original dyad in the initial therapy space. No feedback was 

provided before these sessions.  

Social validity. A social validity questionnaire (Appendix L) was administered to each 

therapist through Microsoft Formsä the day after the maintenance probe. This survey consisted 

of eight multiple choice items anchored on a 7-point Likert-type scale (i.e., 1= strongly disagree 

to 7 = strongly agree), in addition to two open-ended questions. The questionnaire targeted 

pairing skills training as well as the effect of the intervention on the therapists’ clients and the 

likelihood of therapists using pairing skills in their clinical work.  

Interobserver agreement and treatment integrity. The principal investigator was the 

primary observer for therapist performance (pairing skills) and approach variables. A graduate-

level research assistant was the primary observer for child outcome variables (i.e., interfering 

behaviour and academic responding). A second observer (undergraduate-level research assistant) 

coded video recorded sessions and calculated interobserver agreement (IOA) for pairing skills, 

approach probes, and interfering behaviour in approximately 33% of sessions. Agreement data 

were collected for pairing skills in 100% of BST sessions. Percent agreement was calculated by 

dividing the number of agreements by the number of agreements plus disagreements and 

multiplying by 100. Interobserver agreement was 100% for pairing skills during BST training 

sessions, 83 to 93% for interfering behaviour, 87 to 95% for approach during free time, and 90 to 

100% for latency to sit at the table. Due to the camera angle and distance of the camera from the 

teaching table, limited details on academic performance could be detected, therefore IOA for 

accurate responding was not calculated.  
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Treatment integrity data were collected on 100% of BST sessions (See Appendix M for 

Treatment Integrity Form) and 33% of DTT sessions (Instructor Therapist Competencies 

Evaluation Form; Appendix A). Treatment integrity for BST ranged from 98 to 100% for all 

sessions; integrity for DTT ranged from 95.7 to 100%.  

Analysis. A visual analysis of baseline and intervention phases was performed for each 

data set because it is the standard assessment for single subject research design (Kratochwill et 

al., 2013). Visual analysis involved the assessment of: (a) trend (i.e., direction), (b) level (i.e., 

magnitude), (c) stability (variability; Gast, 2005; Cooper et al., 2007), and (d) percentage of 

overlapping data points (Ma, 2006).  

Percentage of Data Exceeding the Median (PEM) was then calculated to determine the 

effect size of the dependent variables. This measure was chosen because of its reduced 

sensitivity to ceiling effects, floor effects, and data outliers (Ma, 2006). Percentage of Data 

Exceeding the Median was calculated by dividing all intervention data points that were below the 

baseline median by the frequency of sessions.  

Results 

Pairing Skills and Staff Training  

During baseline sessions with the assigned child, all therapists exhibited low and stable 

levels of pairing skills (i.e., fewer than 20%); no pairing skills reached mastery criteria (Figure 

1).   
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Figure 1. The percentage of pairing skills demonstrated by each therapist when paired with child 
participants. Grey bars represent the percentage of pairing skills demonstrated to mastery criteria, 
black data points represent the overall percentage of pairing skills demonstrated during each 
session, and open circles and triangles represent generalization across locations and children, 
respectively. Note. BL = Baseline 

 

When matched with an adult confederate, an average frequency of 0.5 pairing skills were 

performed to mastery criteria across therapists (Figure 2). During BST, all therapists showed an 

immediate shift in level and reached mastery criteria within two to five sessions.  
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Figure 2. Frequency of pairing skills demonstrated to mastery criteria for each therapist during 
baseline (BL) and role play sessions of behavioural skills training (BST), to a maximum of six 
skills.   
 

After pairing skills training, all therapists demonstrated an immediate level shift, with a 

high, albeit slightly variable level of pairing skills performed during each session (Figure 1). 
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who only received performance feedback when skill performance decreased. When generalizing 

across different settings and children, all therapists maintained stable skill delivery except for 

Paula, who showed a decrease in skills implemented when matched with a different child. At the 

1-month follow-up sessions, all therapists exceeded 80% skill performance with the exception of 

Paula, who maintained her level of performance at 65%.  

Mean performance for each pairing skill across therapy sessions was calculated (Table 7). 

On average, proximity and acknowledgement of vocalizations were performed with the highest 

degree of integrity across all therapists. Imitation was performed with the lowest integrity across 

child-therapist dyads.  
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Table 7 
 
Average Percentage of Pairing Skills Demonstrated During Intervention  
 

 
Note. Averages calculated by dividing frequency of performance by mastery criterion and 
multiplying by 100. 
 

Approach 

Latency between the beginning of a break (i.e., between DTT sessions) and the child’s 

physical approach is illustrated in Figure 3. During baseline, Mya, Mark, Andrew, and Joey 

demonstrated a slightly variable but consistently long latency to approach the therapist during 

free time, whereas Carl showed a shorter latency to approach the therapist. During intervention, 

Mya displayed increased variability and a slight downward trend in her latency to approach the 

therapist, with a PEM of .64. Similarly, Carl showed high variability with a PEM of .6. Mark and 

Joey also demonstrated an increased variability in the latency to approach the therapist once 

pairing sessions began. More notably; however, Mark showed an immediate decrease in latency 

and Joey showed an immediate initial downward trend, both with a PEM of 1. Overall, pairing 

  
Proximity Imitation Initiation Creativity 

Acknowledging 

Vocalizations 
Praise 

Nancy  
Mya 

Carl 

99 

100 

69 

43 

90 

40 

87 

83 

84 

98 

76 

100 

Paula 
Carl 

Mya 

96.5 

100 

59 

58  

41 

75 

32  

73 

99 

100  

30 

83 

Tilly 
Mark 

Joey 

100 

100 

56 

10 

100 

100 

75 

73 

100 

100 

89 

83 

Rosie 
Joey 

Mark 

100 

100 

81 

58 

100 

80 

94 

100 

100 

100 

86 

83 
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was moderately effective at increasing Mya and Carl’s approach behaviour, and highly effective 

at increasing Mark and Joey’s approach behaviour (Ma, 2006). 

Figure 3. Latency in minutes between the start of a break (i.e., free-time) and the child 
physically approaching the therapist. A data point at five minutes indicates that the child did not 
spontaneously sit during the probe. Open circles and triangles represent generalization across 
locations and children, respectively. BL = Baseline 
 

Latency to independently sit with the therapist at the teaching table is illustrated in Figure 

4. During baseline, Mya, Mark, nor Joey spontaneously sat with their respective therapists 

without being prompted. Carl and Andrew independently sat with the therapist after an average 
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of 48 seconds and 58 seconds, respectively. Once pairing was introduced, Mya, Mark and Joey 

spontaneously sat with the therapist during some intervention session probes. No child 

spontaneously sat during generalization, and only Mya independently sat during maintenance 

probes. Pairing was moderately effective at decreasing the latency for all children to sit at the 

table. It was least effective for Mya (PEM = .46), slightly more effective for Carl and Mark (both 

PEMs = .50), and most effective for Joey (PEM = .80). 
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Figure 4. Latency between the therapist sitting at the work table and the child spontaneously 
sitting in the adjacent chair. The child was only given 60 seconds to spontaneously sit; otherwise 
they were prompted. Data points at 60 seconds indicate that the child did not spontaneously sit 
during the probe. Open circles and triangles represent generalization across locations and 
children, respectively. BL = Baseline 
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Interfering Behaviour 
 

The rate of interfering behaviour exhibited by each child is depicted in Figure 5. During 

baseline, Mya, Andrew, and Mark demonstrated moderate and variable levels of crying with 

rates of behaviour ranging between 0.2 and 0.7 instances per minute. Carl displayed moderate 

but stable levels of noncompliant behaviour in baseline with an average rate of 0.2 instances per 

minute. Finally, Joey displayed high levels of elopement from the teaching table with an average 

rate of 0.8 instances per minute. 

During intervention, Mya’s crying and throwing behaviours reduced to a low but slightly 

variable rate with a mean shift of 0.29. Her reduced level of interfering behaviour was 

maintained across locations and time, but it increased slightly when a new therapist conducted 

her session. Carl demonstrated a slight decrease but stable level of noncompliance with a mean 

shift of 0.14 during intervention. His behaviour change was maintained during generalization 

probes and at the 1-month follow up. Mark’s crying decreased to near zero levels with a mean 

shift of 0.60, which was not affected by location, therapist, or time. Finally, Joey demonstrated a 

decreased but variable level of elopement with a mean shift of 0.60 which was maintained across 

locations and after 1-month, but not when a different therapist ran his session. Overall, a PEM of 

1 was observed for all children, suggesting that this intervention was highly effective in reducing 

their interfering behaviours (Ma, 2006).  
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Figure 5. The rate (frequency per minute) of interfering behaviour exhibited by each child 
participant during sessions. Open circles and triangles represent generalization across locations 
and children, respectively. BL = Baseline 
 
Accuracy of Academic Responding 

Accuracy of responding during DTT is shown in Figure 6. In baseline, Carl, Mark, 
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between 60 to 80% for Mya; 75 to 100% for Carl, and 50 to 60% for Joey. Mark continued to 

show an increasing trend in academic responding during intervention. All children except Carl 

maintained levels of responding when moved to a different therapy room. All children but Mya 

showed a decrease in accurate academic responding when matched with another therapist. At the 

1-month follow up, skills across participants were maintained at approximately the same level as 

in the intervention phase.   
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Figure 6. The percentage of accurate responses during discrete trial teaching as an average 
across all teaching programs. Open circles and triangles represent generalization across locations 
and children, respectively. BL = Baseline 

 

Social Validity  
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found that pairing skills were useful with their assigned child as well as clients at their practicum 

or work sites. They also agreed that training on pairing skills helped increase their confidence in 

working with children with autism. One therapist only slightly agreed (5) that learning pairing 

skills improved her relationship with the client. See Table 8 for mean responses for each closed-

ended question. 

Table 8.  

Mean Therapist Social Validity Ratings (n = 4) 

Statement 
Mean Score 

(Out of 7) 

Standard 

Deviation 

These training methods were effective in teaching me new skills. 6.50 0.50 

I believe that the skills I learned have increased my effectiveness 
as an instructor therapist. 6.50 0.50 

The feedback I received during training and following client 
sessions was helpful. 6.50 0.50 

I plan to use the pairing skills I learned in this study with other 
clients that I currently work with or will work with in the future. 6.75 0.43 

Most instructor therapists for children with autism would find this 
training acceptable to use with their clients. 6.50 0.50 

I believe that the skills I learned improved my relationship with 
the client in the study. 6.25 0.43 

I believe that this training will (or has) positively affect(ed) my 
relationship with other clients with autism in my workplace or 
practicum. 

6.25 0.43 

After this training, I feel more confident working with children 
with autism. 6.25 0.43 

Note. 1 = strongly disagree; 2 = disagree; 3 = slightly disagree; 4 = neither agree nor disagree; 5 
= slightly agree; 6 = agree; 7 = strongly agree 
 

Therapists’ responses to the open-ended questions were consistent with closed-ended 

responses. All therapists stated that their clients enjoyed sessions more once pairing had been 

implemented. Two of three respondents also reported that the overall therapeutic relationship 

improved (e.g., increased communication and compliance) with the introduction of pairing. 
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Regarding skills training, therapists generally expressed that feedback was helpful during 

intervention sessions to enhance their performance on specific skills. One therapist commented 

that a focus on specific mastery criteria might have inhibited the overall pairing experience. 

Discussion 

To our knowledge, the current study was the first replication of staff training on 

previously identified pairing skills (Lugo et al., 2017). This study also contributed to the 

literature by examining the effects of pairing on multiple rapport variables [i.e., Approach (Free 

Time) and Approach (Teaching Table)] and other relevant child outcomes (i.e., academic 

responding and interfering behaviour). Overall, results revealed that Instructor Therapists 

efficiently developed competency in pairing skills with an adult confederate. Maintaining those 

skills with child clients, on the other hand, was difficult. Furthermore, the implementation of 

pairing skills in session reduced challenging behaviour and increased child approach, with some 

variability in academic responding. 

Therapist Training  

Consistent with previous research (Lugo et al., 2017), all therapists achieved the overall 

mastery criterion within five sessions; however, feedback was required to maintain high levels of 

performance with child clients. This result is not surprising, as previous research has 

demonstrated that performance feedback is the most effective component of BST (Ward-Horner 

& Sturmey, 2012). Additionally, only a sample of child responses (during play or in response to 

pairing skills) were scripted into BST sessions. It is possible that lower than expected levels of 

pairing skills with child clients were at least partially related to the limited child responses that 

were practiced and mastered in BST sessions. This discrepancy might have justified the need for 

performance feedback in vivo (e.g., in situ training; Parsons et al., 2012). 



RAPPORT AND AUTISM 
 

40 

During the generalization and 1-month follow up sessions (when performance feedback 

was withheld), all therapists maintained moderate to high levels of pairing skills (i.e., 75 to 

100%), which was similar to their level of skill performance during intervention. This pattern of 

skill maintenance aligns with previous observations assessing in situ training (Miltenberger et al., 

2013). Although a continuous schedule of performance feedback is likely required when pairing 

sessions begin, feedback may eventually be thinned as competency is achieved with particular 

clients (e.g., booster sessions; Hassan et al., 2017; Parsons et al., 2012).   

There were similarities across therapists’ performance of specific pairing skills when 

matched with each child client. For all child-therapist dyads, creativity was among the least 

demonstrated skills. When therapists were matched with Carl, initiation was also performed at a 

low frequency; when matched with Mya, Mark, or Joey, imitation was performed at a low 

frequency. This effect can be explained as a series of chained behaviours established between the 

child and therapist (Cooper, Heron, & Heward., 2007). Child behaviours (e.g., play) were 

discriminative stimuli for specific pairing skills (e.g., imitation), which might have then acted as 

discriminative stimuli for child behaviours (e.g., play). In session, a child might or might not 

have presented sufficient opportunities for the therapist to implement a particular skill to mastery 

criterion. For example, Carl demonstrated continuous play, manding, and creativity in his actions 

with relatively short inter-trial durations. Without much inter-trial time, it would be difficult for 

the therapist to exhibit many creative or initiation skills before Carl’s direction to do so (e.g., “do 

this!”). The other child participants had limited play skills, narrow interests, and exhibited 

stereotypy, which provided therapists with few opportunities to imitate play or model creativity.  

The differences between therapists’ level of skill implementation could also be explained 

by matching law (Herrnstein, 1970) and generalized matching law (Baum, 1974). These laws 
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outline that under concurrent schedules of reinforcement, the relative rate of an individual’s 

behaviour (e.g., therapist pairing skill) is equal to the rate of its reinforcement (e.g., social 

attention from the child). In the current study, the quantity and topography of reinforcement 

provided by the child to his or her therapist likely depended on the child’s skill repertoire. Each 

child had a different skillset and produced different rates of reinforcement which might be why 

therapists’ performance across all six pairing skills were rather variable. For example, as Mya, 

Joey, and Mark had limited play skills and narrow interests, they most often did not respond to 

their therapist’s creative play or offering of items. According to matching law, therapists would 

have allocated relatively more time and effort to pairing skills that were reinforced at higher rates 

compared to those pairing skills that were reinforced at lower rates.  

Therapeutic Rapport  

Pairing was related to increased child approach, which was a proxy measure for 

therapeutic rapport in the current study. During free time this was observed most clearly with 

Mya, Mark, and Joey, who demonstrated more frequent approach behaviours in intervention than 

baseline. Further, all children showed decreased latency to sit at the teaching table when pairing 

was in place. 

Results of Approach (Free Time) corroborate previous research; however, a smaller 

effect size (i.e., PEM) was observed for current participants than in previous studies (Shireman et 

al., 2016). Therapists in Shireman et al. (2016) either delivered short (i.e., fewer than 60 seconds) 

high probability task demands or zero task demands. In comparison, therapists in the current 

study conducted 5-minute DTT sessions. As children are more likely to approach a therapist who 

delivers simple versus challenging task demands (Shillingsburg et al., 2014), the implementation 

of DTT might have reduced the effectiveness of pairing in improving approach behaviour. 
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Clinically, the discrepancy in Approach (Free Time) between studies may suggest that pairing 

should take place until rapport is established and before DTT or skill acquisition targets are 

introduced into a therapy session.  

A relatively smaller effect size was also observed in Approach (Teaching Table) 

compared to previous studies. These results may be explained by procedural differences. Firstly, 

therapists in Shillingsburg et al. (2014) either engaged in pairing or delivered task demands 

rather than implementing both within the same session. This might have created a behavioural 

contrast, where an enhanced effect was observed between child behaviours demonstrated with 

the pairing therapist (i.e., reduced latency to sit) and the non-pairing therapist (i.e., increased 

latency to sit; Cooper et al., 2007). In the current study, this contrast was reduced when a single 

therapist delivered both pairing and task demands during the same session. The lack of 

behavioural contrast might have moderated the rate of change in Approach (Teaching Table), 

lowering the perceived efficiency of the pairing protocol. Secondly, children in Shillingsburg et 

al. (2014) were given the entire 20-minute session to approach the therapist, whereas children in 

the current study were only given 1 minute before being prompted to sit and complete DTT 

trials. The relatively short time interval provided little time for the child to initiate spontaneous 

approach to the teaching table. Lengthening the interval would have provided the child with 

more time to approach the therapist. Finally, DTT began as soon as the child was at the teaching 

table, which might have conditioned the table as a CMO-R (i.e., “warning” stimulus for task 

demands; Carbone et al., 2007). This is in contrast to children in Shillingsburg et al. (2014) who 

did not receive any task demands at the teaching table, but still approached the table more 

quickly with the implementation of pairing than in baseline. Together with the results from the 
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current study, research suggests that some pairing should ideally occur at the teaching table prior 

to the introduction of DTT.  

Carl displayed a pattern of approach behaviour that was distinct from the other 

participants in this study. During baseline, Carl approached his therapist more often than other 

children by manding for attention (e.g., “Look at this!”) or to play. Once pairing began, the 

latency for him to approach the therapist decreased slightly, and during certain sessions he would 

not approach the therapist at all. Carl might have stopped approaching the therapist because the 

therapist did not play with him (he commented on disliking breaks in later sessions). Therapists 

were initially instructed only to respond to the child if he or she approached the therapist during 

free time, so that the maintained effects of pairing could be measured. If social reinforcement in 

the form of access to attention (e.g., play) was the function of approach, lack of engagement 

might have inadvertently extinguished Carl’s approach behaviour (Heald, Allen, Villa, & Oliver, 

2013). Shireman and colleagues (2016) used similar approach probes as in the current study; 

however, therapists differed by noncontingently approaching the child every 60 seconds to 

deliver positive statements. By frequently approaching the child, therapists in Shireman et al. 

(2016) most likely prevented extinction and increased the establishing operation for their client 

to approach the therapist (Cooper et al., 2007). 

This was the first study that included an assessment of approach behaviour across 

generalization and maintenance sessions; observed patterns provided further evidence that 

pairing was related to an increase in therapeutic rapport. During generalization across settings, 

all children maintained constant levels of Approach (Free Time and Teaching Table), similar to 

intervention. Consistent levels of approach suggest that the therapist or another extraneous 

variable (i.e., not the environment) might have been the discriminative stimulus or setting event 
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for approach. When assessing generalization across therapists, child participants demonstrated 

mixed results, indicating that further research in this area is needed. Neither Mya nor Mark 

spontaneously sat at the teaching table when matched with a novel (i.e., non-paired) therapist, 

implying that the therapist was not yet conditioned as a reinforcer for those children (Carbone et 

al., 2007). On the other hand, the latency for Carl and Joey to approach their therapist decreased 

when matched with a new therapist, suggesting that approach behaviour might have been satiated 

with the paired therapist, and the novelty might have increased their motivation to approach 

(Eisenberger, 1970). Since all approach behaviour returned to intervention levels when children 

were re-matched with their original therapists (i.e., 1-month follow up), it further suggested that 

rapport had been strengthened over the course of intervention.  

Interfering Behaviour 

Interfering behaviour decreased immediately upon the introduction of pairing for all 

children. These findings were consistent with Kelly et al. (2015) and Shillingsburg et al. (2014), 

who also showed decreases in interfering behaviour and elopement with the implementation of 

pairing. There are several potential reasons for the decrease in each child’s interfering behaviour. 

If interfering behaviours were maintained by social negative reinforcement in the form of escape, 

current results may suggest that environmental approach/interaction increased and motivation to 

escape decreased for all children once pairing was implemented. In other words, CMO-Rs (i.e., 

therapist or therapy room signalling work) might have been eliminated or lessened (Carbone et 

al., 2007), and therapists might have been conditioned as generalized reinforcers. If interfering 

behaviour was maintained by either escape, attention, or tangibles, behaviour change may also be 

explained by extinction (Cooper et al., 2007), as interfering behaviour did not result in escape 

from the environment or access to positive reinforcement unless termination criteria were met. 
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Instead, session structure remained constant, and noncontingent access to tangibles and attention 

continued to be provided during pairing and free time.  

The most probable reason for the change in interfering behaviour is that therapists 

became generalized conditioned reinforcers. This mechanism is likely because PEM values for 

all children were 1 (i.e., no overlapping data points; Ma, 2006), there were no apparent extinction 

bursts, and behaviour change occurred rapidly, suggesting that extinction was unlikely (Lerman 

& Iwata, 1995). Further, all children except for Mark demonstrated increased levels of 

interfering behaviour when paired with a new therapist; interfering behaviour did not increase 

across settings. This pattern suggests that pairing and strengthened rapport affected the level of 

interfering behaviour exhibited by each child, rather than habituation to the teaching 

environment (Catania, 2012). 

Accuracy of Academic Responding 

When matched with the pairing therapist (i.e., intervention, generalization across 

locations, and 1-month follow up), the percentage of accurate responses demonstrated by child 

participants continued to progress at a moderate and variable rate. These results were consistent 

with Kelly and colleagues’ (2015) findings that 2- to 4-minute pairing sessions were correlated 

with moderate increases in academic responding. When children were matched with a different 

therapist, levels of correct academic responding decreased for all children except Mya. The lack 

of successful trials when DTT was conducted by a different therapist suggests that academic 

responding was positively affected by the paired therapist.  

There are many reasons why children in the current study might have had low or 

inconsistent rates of accurate academic responding. First, no child participants had any previous 

EIBI experience, therefore completing structured teaching trials at a table was novel and required 
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pre-teaching (Sundberg & Partington, 1998). Further, as pairing skills training was the primary 

independent variable in this study, all other variables (e.g., teaching procedures) were held 

constant. This protocol differs from a typical EIBI setting where skill acquisition programming 

would be modified to promote success. Finally, a limited number of therapy hours (i.e., 60 

minutes per week) were delivered to each child participant. This is comparable to children in 

Kelly et al. (2015) who received 5 minutes of DTT per session. Previous studies have 

demonstrated that EIBI and DTT are most effective for children receiving 25-40 hours of therapy 

per week (Lovaas, 1987, McEachin, Smith, & Lovaas, 1993; Smith, Groen, & Wynn, 2000), 

therefore, the intensity of DTT in the current study might not have been sufficient for optimal 

skill performance.  

Limitations and Future Directions 

The current study is not without its limitations. There were differences in the delivery of 

performance feedback between the first and second sets of dyads. The first two therapists to 

complete BST received feedback when performance decreased, and the second two therapists 

received continuous feedback throughout the intervention phase. Therapists who received 

continuous feedback performed slightly better than those who did not. The required intensity of 

performance feedback should be assessed in future research to determine the optimal level for 

pairing to be implemented effectively.  

It is possible that the mastery criteria used in the current study might have been too 

stringent. Simplifying the criteria may be just as effective at improving rapport in the current 

study, while enhancing treatment fidelity and reducing therapist response effort. Individual 

mastery criteria for each pairing skill may not be as important as the overall ratios involving 

these skills (Friman, Jones, Smith, Daly, & Larzelere, 1997). For example, caregivers in Friman 
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et al. (1997) increased the ratio of positive interactions (i.e., behaviour specific positive praise 

and tangible reinforcement) to negative interactions (i.e., task demands, behaviour correction, 

skill modelling) from 2.5:1 to 5:1 as an antecedent strategy to successfully reduce challenging 

behaviour in children. Future researchers should assess whether increasing the ratio of pairing to 

non-pairing skills would produce the same effects as the individualized mastery criteria in the 

current study. This may allow therapists to adapt the specific pairing skills used to their client. 

For example, when pairing with a child who does not have many play skills, it may be easier and 

more important to exhibit high levels of initiation and creativity rather than imitation. 

Furthermore, an evaluation of pairing skills across all child interaction times and not just during 

allocated presession pairing time would valuable. Future research may focus on comparing the 

current mastery criteria to a general mastery criterion for pairing. 

Because a functional assessment was not completed, interpretations of interfering 

behaviour should also be taken cautiously. If interfering behaviour was maintained by escape or 

avoidance, pairing might have acted as an antecedent intervention to abolish that motivation to 

escape. If interfering behaviour was maintained by a function other than escape, then the 

mechanism behind the protocol requires further evaluation. Future research should include a 

functional assessment prior to replicating this procedure to determine the contingency resulting 

in behaviour change during pairing.  

Academic responding was a secondary dependent variable, therefore a stable baseline 

was not required prior to intervention. This defied baseline logic (i.e., prediction, verification, 

and replication; Cooper et al., 2007; Johnson & Pennypacker, 1993) because prediction was not 

demonstrated. Without prediction, there were two potential threats to the internal validity of 

academic responding: (1) historical events and (2) participant maturation (Carr, 2005). Due to 
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potential threats to validity, it cannot be determined whether or not changes in academic 

responding were a result of pairing. In the future, children who demonstrate low and stable levels 

of academic responding could be selected to evaluate the effects of a pairing skills intervention 

on accurate skill performance. As learning is a primary process within EIBI and the effects of 

pairing on increasing academic skills have yet to be measured alone (i.e., the only dependent 

variable in a study), future research assessing this outcome is important for providing optimal 

EIBI services.   

Finally, evidence to support the use of approach behaviour as a reliable indicator of 

therapeutic rapport remains limited. Within the literature, multiple behaviours have been used as 

proxies of rapport including: interfering behaviour (Kelly et al., 2015; Shillingsburg, 2014), 

approach in free time (Shireman et al., 2016), approach to the teaching table (Shillingsburg, 

2014), rate of manding (Shireman et al., 2016), and in seat behaviour (Shillingsburg, 2014). No 

known studies have evaluated the validity or reliability of each rapport proxy therefore they may 

not be the most appropriate behavioural indicators of rapport. This is particularly important to 

consider when using a social measure (i.e., approach) to assess children with low social 

awareness, because approach may not be sensitive or flexible enough to determine the strength 

of rapport. Future researchers should compare these measures to determine if they produce 

reliable data or correspond to verbal reports from both clients and parents.  

Conclusion 

It is apparent from the existing evidence base that rapport between a therapist and client 

is important for therapeutic success. The current study contributes to the literature by replicating 

pairing skills training and examining the influence of training on child outcomes. Most notably, 

pairing was related to improved prerequisite skills for learning including increased therapeutic 
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rapport and decreased interfering behaviour. The relation between pairing and learning remains 

unclear and requires further evaluation. With these promising results, researchers should 

continue to investigate the effects of pairing on rapport in order to enhance best practices for 

professionals working with children with autism.   
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Appendix A 
 

        Instructor Therapist Competencies Evaluation Form  [  ] video  [  ] live 
 

Staff: _____________Observer: ____________ Client: __________ Date: _____ 
      
            Complete this form during observation of 3 programs during one session 
            
A: Antecedent (Pre-Instruction)                 1 notes 2 notes 3 notes 
Programming materials were ready, available and positioned 
properly. √  X  N  √  X  N  √  X  N  

Client was orienting to task and/or instructor.  √  X  N  √  X  N  √  X  N  

The target stimulus (S+) and/or comparison stimuli  
(S-) are presented as per program/task. √  X  N  √  X  N  √  X  N  

                                                 Total # ✓’s =       

B: Antecedent (Instruction)                        
The instruction was clear and concise √  X  N  √  X  N  √  X  N  

IT used appropriate voice tone/cadence √  X  N  √  X  N  √  X  N  

Instruction/task content delivered as per program √  X  N  √  X  N  √  X  N  

Instruction presented once (before child’s response) √  X  N  √  X  N  √  X  N  

                                                 Total # ✓’s =       

C: Antecedent (Prompts)                          
The appropriate prompt level was used √  X  N  √  X  N  √  X  N  

The prompt was delivered without hesitation  √  X  N  √  X  N  √  X  N  

IT avoids giving inadvertent prompts (e.g., eye gaze, clues). √  X  N  √  X  N  √  X  N  

                                                 Total # ✓’s =       

  
D: Consequence (Reinforcer delivery)    
Was contingent on a completed response √  X  N  √  X  N  √  X  N  

Was immediate (0-2 sec)  √  X  N  √  X  N  √  X  N  

Appropriate tone/cadence of praise directed toward child √  X  N  √  X  N  √  X  N  

Descriptive praise was used (if appropriate) √  X  N  √  X  N  √  X  N  

Other reinforcers delivered paired with praise √  X  N  √  X  N  √  X  N  

Reinforcement schedule was adhered to √  X  N  √  X  N  √  X  N  

Total # ✓’s =       

E: Consequence (Error correction)         
Immediate feedback was followed as per program √  X  N  √  X  N  √  X  N  

The correction procedure was followed  √  X  N  √  X  N  √  X  N  

Differential reinforcement was immediate (0-2 sec). √  X  N  √  X  N  √  X  N  

       

Total # ✓’s =       
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F: Inter-trial Competencies                         
1. Data recorded as per program √  X  N  √  X  N  √  X  N  

2. The inter-trial interval was appropriate (4-5 sec) √  X  N  √  X  N  √  X  N  

3. Trial data was accurate (IOA)* √  X  N  √  X  N  √  X  N  

Total # ✓’s =        

√ = skill was observed and correct; X = skill was observed and incorrect; N = skill was not observed  
   
   

                                          
 
Acquired = consistent demonstration of skill;                                Emerging = inconsistent demonstration 
of skill;  
                                              Needs to improve = improper demonstration or non-adherence of skill  
  

Target Competencies Acquired 
(3) 

Emerging 
(2) 

Need to 
Improve 
(1) 

 Not 
applicable 

A. Organization (Pre-instruction)                       
Materials prepared & accessible      
Variety of potential reinforcers were prepared      
Data collection materials were ready / available      
Orientation of desk, chair, etc. suited for child      
      
B. Instructional or demand presentation                       
Choice offered        
Interspersed trials as appropriate       
Spatial position of instructor to child appropriate to task      
Addresses pre-attending or readiness skills      
Mixed & varied tasks/materials (random, intermixed)      
Interspersed easy and challenging tasks      
Pacing (e.g., instruction delivery rate > 5 / min)      
C. Prompting                                                                              
Error correction procedures were used correctly      
Prompt fading was attempted during incidental events      
D. Reinforcement delivery                                                       
Contriving motivating operations (MO) during NET      
Capitalizing on Mos (in trials or NET)       
Rapid reinforcer delivery      
Reinforcements are varied      
Sincere verbal praise with varied wording      
Used differential reinforcement      
Reinforcement is appropriate to child and task      
Duration of reinforcement appropriate to child and 
task*      

E. Session engagement                                                      
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Instructor maximized child engagement      
Instructor appeared positive throughout      
Instructor used opportunities for incidental teaching       
F. Management of Disruptive Behaviours                        
Ignored minor behaviour excesses and continued      
Redirection to another response      
Environmental manipulation (demands, location)      
Child did not escape task by behaviour excesses      
Behaviour plan followed as written (if any)      
Behaviour data recorded as per plan      
G. Data Management (child performances)                   
Reviewed program notes and data      
Data recorded immediately (e.g. after each trial)      
Recorded accurately as per program (IOA)*      
Data graphed accurately (IOA)*      
Session notes accurate (see LEAD notes in binder)      

*IOA = inter-observer agreement                       Conduct IOA for one program observation 
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Appendix B 
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Appendix C 
 

 

 

 

Pairing: Staff Training and its Relation to Treatment Outcomes for Children with Autism 
Spectrum Disorder 

	
Pairing Skills Checklist During Baseline/Intervention (First 20 min) 

 

 

Proximity: Remaining within an arm’s reach, or 3 feet of the client. This can, but does not 
have to include physical touch. If the therapist quickly moves away to get an item, this still 
counts as within proximity. Whole Interval 30 Seconds: 100% Mastery Criterion 

          

          

          

          

Score: _____ / 40 *100 = _____% 
	

Imitation of Play: Copying any appropriate play skills demonstrated by the client. E.g., 
clapping hands, drumming on objects. Non example: throwing cars or other inappropriate play.  
Frequency: 40 per 20 min. session Mastery Criterion 

          

          

          

          

Score: ____/ 40 *100 = _____% 
	

Initiation: Offering preferred tangible items to the child throughout the session. This must be 
offered (handed) to the child, but the child does not need to accept it. E.g., hand the child a 
ramp for the car, or more cars when playing with cars. Non example: taking their ball and 
putting it down the ramp. Frequency: 40 per 20 min. session Mastery Criterion 

          

          

          

          

Score: ____/ 40 *100 = _____% 
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Acknowledging Vocalizations: Imitation and acknowledgement of any vocalization made by the 
client including whole words, partial words, and utterances. Acknowledgement includes imitation of 
utterances, responding to questions, and providing the item or activity the client requests. It does not 
include imitating more than once in a row (e.g., mamamamama), sounds of distress (e.g., cry), negative 
statements (e.g., this sucks) or laughter. A new vocalization will be said to occur after 3 seconds pause 
in the child’s speech. Each Box represents an opportunity. 
Percentage of Opportunities: 100% Mastery Criterion 
 

         

          

          

          

          

          

Score: ____ / _____ *100 = _____% 
 

Behaviour- Specific, Praise: Any behaviour-specific verbal explanation of appropriate play skills or 
novel actions emitted by the client during session. This must be high-quality verbal praise in an excited 
tone. E.g. “Good Job counting to 7!”, “Wow that is red!”. Non example: “Good job”, “Great work!”.  
Frequency: 40 per 20 min. session Mastery Criterion 

          

          

          

          

Score: ____/ 40 *100 = _____% 

 

Creativity: Giving a novel function to a toy that the child is already playing with or showing interest 
in. E.g., if playing with the ball, roll it down a ramp, or stomp feet like a giraffe when they’re walking 
around. Frequency: 40 per 20 min. session Mastery Criterion 

 
         

          

          

          

Score: ____/ 40 *100 = _____% 
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Appendix D 
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Appendix E 
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Appendix F

 

 

 

 

 

 

 

 

  

                                                                              Trial Data Collection 

Error correction: Score error (-) but then increase prompt one level immediately after error and allow client to perform response again without scoring.  Start new trial and score new trial.                                  
*SOR= schedule of reinforcement; FR (fixed ratio);  VR (variable ratio) 

 
                                                                                                                                                                                                                                                                                                                                       Form updated Aug. 2015 

  

 
                                                                                                                                                  Client Name:   

Date:           
Program:           
Step #:           
Prompt/SD: 
       S.O.R. 

                    

1.  +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
2. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
3. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
4. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
5. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
6. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
7. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
8. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
9. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
10. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
11.  +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
12. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
13. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
14. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
15. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
16. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
17. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
18. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
19. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
20. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
21.  +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
22. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
23. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
24. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
25. +        - +        - +        - +        - +        - +        - +        - +        - +        - +        - 
 AM                   PM AM                PM           AM            PM           AM              PM             AM            PM AM            PM  AM              PM AM           PM AM           PM AM              PM 

                     
IT Initials                     
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Appendix G 
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Appendix H
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Appendix I
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Appendix J 
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Appendix K 
 

 

	

 
Pairing: Staff Training and its Relation to Treatment Outcomes for Children with Autism 

Spectrum Disorder 
	

Behaviour	Skills	Training	Role	Plays	
	

Proximity 
RA	Actions	(as	

child)	
Remains	in	relatively	the	same	spot	
while	pretending	to	play	with	a	toy.	

Continues	to	move	around	the	
room.	

Correct	Therapist	
Action	 Remains	within	an	arm’s	length	of	the	child	

Mastered?	 	
	 	

	
Acknowledging Vocalizations 

RA	Actions	(as	
child)	

Vocalizes	sounds	and	whole	words.	
“boooop”,	“hmmmm”,	“red”	

Vocalizes	negative	statement,	“I	
hate	you,	this	sucks”	

Correct	Therapist	
Action	 Echoes	the	sounds	and	words	 Does	not	echo	the	statement	

Mastered?	 	
	 	

	

	
	
	
	

Imitation of Play 
RA	Actions	(as	

child)	
D	Demonstrates	appropriate	play	skills.	
F		Stacks	blocks	and	knocks	them	over.	
	

				Demonstrates	inappropriate	play													
s						skills	(stomps	on	the	item).		
	

Correct	Therapist	
Action	 Imitates	the	play	 Does	not	imitate	the	play	

Mastered?	 	
	 	

High Density, Behaviour Specific Praise 
RA	Actions	(as	

child)	
Plays	with	blocks:	builds	a	colour	
pattern.	

Frog	Jumps	across	the	floor	

Correct	Therapist	
Action	 Provides	descriptive,	behaviour	specific	praise	to	the	child’s	action	

Mastered?	 	
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Appendix L 
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Appendix M 

 

BST Treatment Integrity Checklist 
Date: ___________________________        Time start: ________   Time end: _______ 
 
Observer: ________________________    Staff ID: ________________________ 

 
Step  Complete? 

Trainer describes pairing  
Trainer explains why pairing is important  
Trainer explains agenda for the training  
Trainer gives the opportunity for questions  

Skill 1: Proximity  
Trainer explains the skill  
Trainer models the skill with the participant  
Trainee role plays the skill with the trainer with a 
straightforward scenario 

 

Trainee role plays the skill with the trainer with a difficult  
scenario 

 

Trainer gives the opportunity for questions  
Skill 2: Acknowledging Vocalizations 

Trainer explains the skill  
Trainer models the skill with the participant  
Trainee role plays the skill with the trainer with a 
straightforward scenario 

 

Trainee role plays the skill with the trainer with a difficult  
scenario 

 

Trainer gives the opportunity for questions  
Skill 3: Imitation of Play 

Trainer explains the skill  
Trainer models the skill with the participant  
Trainee role plays the skill with the trainer with a 
straightforward scenario 

 

Trainee role plays the skill with the trainer with a difficult  
scenario 

 

Trainer gives the opportunity for questions  
Skill 4: Behaviour Specific Praise 

Trainer explains the skill  
Trainer models the skill with the participant  


