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Abstract
Objectives Happiness is paramount to an improved quality of life (QoL), but there are barriers to assessing the happiness 
and overall QoL of autistic children using traditional measures. To address this, Study 1 aimed to identify and validate the 
idiosyncratic mood indices of three autistic children. In Study 2, these indices were measured as QoL indicators during dis-
crete trial teaching (DTT) sessions that followed presession pairing. Task engagement was recorded as a secondary measure.
Methods Three preschool boys on the autism spectrum participated in both studies. Their individualized indices of hap-
piness and unhappiness were first identified and validated using an abbreviated procedure that extended previous research. 
The effects of presession pairing were then examined using a concurrent multiple baseline design across participants. The 
idiosyncratic mood indices were measured using 10-s partial interval recording, while task engagement was measured using 
15-s whole interval recording.
Results Study 1 demonstrated that the abbreviated procedure was efficient for identifying and validating the idiosyncratic 
mood indices of the participants. Study 2 found that presession pairing improved the mood of all three children during DTT, 
but there were minimal increases in task engagement. Percentage of nonoverlapping data (PND) scores initially revealed no 
effects for indices of happiness (M = 43.2%), large effects for indices of unhappiness (M = 76.4%), and no effects for task 
engagement (M = 37.6%). Contrary to this, omnibus Tau-U scores suggested large effects for indices of happiness (Tau-U = 
0.7), very large effects for indices of unhappiness (Tau-U = 0.9), and moderate effects for task engagement (Tau-U = 0.5).
Conclusions Individualized indices of happiness and unhappiness can and should be used as QoL indicators during behav-
ioral interventions for autistic children.

Keywords Quality of life · Indices of happiness · Indices of unhappiness · Presession pairing · Discrete trial teaching

Approximately one in 100 children are diagnosed with 
autism spectrum disorder (ASD) worldwide (Zeidan et al., 
2022). ASD is a neurodevelopmental condition that pre-
sents differently for each individual, and as a result, there 
are variations in the level of support needed. This makes 
it difficult to provide standardized services to all individu-
als within this community (Dawson-Squibb & de Vries, 
2019). Studies have found that autistic individuals can 

experience a lower quality of life (QoL) than non-autistic 
individuals across the lifespan (Barneveld et al., 2014; 
Biggs & Carter, 2016; Egilson et al., 2017; Kamp-Becker 
et al., 2011; Kamp-Becker et al., 2010; Mason et al., 2018; 
van Heijst & Geurts, 2015). Chiang and Wineman (2014) 
found that certain factors such as age, difficulties with 
social skills and adaptive behaviors, higher support needs, 
and additional psychiatric conditions were strong predic-
tors for a lower QoL in the autistic population. Therefore, 
an improved QoL is an outcome prioritized by the autism 
community and their families, and it should be considered 
the gold standard for assessing the social validity of behav-
ior analytic interventions (Oakley et al., 2021; Schwartz 
& Kelly, 2021). Despite this, QoL seems to be overlooked 
within autism research (Burgess & Gutstein, 2007).
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QoL is a subjective concept, which is why there have 
been several attempts to define it over the years (Felce & 
Perry, 1995). According to the World Health Organization 
(WHO, 2012), QoL is defined as “individuals’ perceptions 
of their position in life in the context of the culture and value 
systems in which they live and in relation to their goals, 
expectations, standards and concerns” (p. 3). Another defi-
nition that is considered more acceptable within disabil-
ity research is the one proposed by Schalock and Alonso 
(2002). According to Schalock and Alonso (2002), QoL 
comprises eight domains, including emotional well-being, 
physical well-being, material well-being, social inclusion, 
interpersonal relationships, self-determination, rights, and 
personal development. However, emotional well-being, or 
one’s personal satisfaction or happiness, is arguably the most 
important aspect of QoL (Carr, 2007; Parsons et al., 2012; 
Ramey et al., 2023).

Historically, the QoL of autistic people has been judged 
using the same quantifiable markers for both neurotypical 
and neurodivergent individuals (Oakley et al., 2021). This 
was problematic, as neurotypical ideologies (e.g., number 
of friendships) were being applied to autistic individuals, 
while their subjective QoL (e.g., satisfaction with friend-
ships) was often neglected (Oakley et al., 2021). From an 
ethical viewpoint, this is a human rights violation, as generic 
standards of QoL do not allow fair, respectful, equal, and 
dignified support (Health Information and Quality Author-
ity, 2019). Furthermore, the most widely used QoL assess-
ments are self-reported Likert-type rating scales or ques-
tionnaires, which can lack validity for autistic individuals 
(Verdugo et al., 2005). Waters et al. (2009) also found that 
many QoL assessments focus on functional skills rather than 
overall well-being. While proxy reports have been used, both 
Hong et al. (2016) and Ikeda et al. (2014) found disparities 
between self-reported QoL and maternal proxy reports.

In their systematic review of QoL measures for autistic 
adults, Ayres et al. (2018) found that seven general QoL 
assessments were used across the 14 included studies, but 
none of these tools had been validated with autistic adults. 
Only one study used an autism-specific QoL measure (i.e., 
Billstedt et al., 2011), but the authors stated more testing was 
needed before it could be considered valid for this popula-
tion. Following this, McConachie et al. (2018) developed 
nine autism-specific items (ASQoL) for use alongside the 
WHOQOL-BREF (The WHOQOL Group, 1998) and WHO 
Disabilities module (Power et al., 2010). These items were 
found to be valid and reliable for measuring the QoL of 
autistic adults. Meanwhile, only the Pediatric Quality of Life 
 InventoryTM (PedsQL; Varni & Limbers, 2009) has been 
found to have high reliability and validity for autistic chil-
dren and youth (Ikeda et al., 2014). However, the use of this 
assessment has been limited to adolescents and children with 
lower support needs. This indicates that there is a pressing 

need for a valid and reliable measure of QoL for young autis-
tic children who have limited language and higher support 
needs (i.e., needing full-time care).

As personal satisfaction or happiness is regarded as the 
central tenet of QoL, behavioral indicators of happiness have 
been used as measures of emotional well-being and overall 
QoL (Dillon & Carr, 2007; Lancioni et al., 2005; Lattimore 
et al., 2009; Parsons et al., 2012; Ramey et al., 2023). Green 
and Reid (1996) first attempted to operationally define these 
indices as “any facial expression or vocalization typically 
considered to be an indicator of happiness [or unhappiness] 
among people without disabilities” (p. 69). This included 
smiling, laughing, yelling while smiling, frowning, gri-
macing, crying, and yelling without smiling. However, as 
pointed out by Parsons et al. (2012) and Ramey et al. (2023), 
indices of happiness and unhappiness can be more idiosyn-
cratic for individuals with disabilities, especially individuals 
on the autism spectrum.

Parsons et al. (2012) recommended the use of individu-
alized indices of happiness and unhappiness to accurately 
measure the mood and overall QoL of autistic adults. To 
identify these mood indicators, they asked staff members 
to list the overt behaviors that were likely to occur in sit-
uations where the participants were considered happy or 
unhappy. Behaviors reported by at least two staff members 
were used to operationally define the indices of happiness 
and unhappiness for each participant. They were then able 
to validate these definitions, as the identified indices of hap-
piness increased during each participant’s happy situation 
and decreased during their unhappy situation. They further 
validated these mood indicators through a choice evaluation, 
where the participants were asked to choose between their 
happy and unhappy situations. All participants selected their 
happy situation. Choice validation is an essential component 
of research because it can confirm observed responses while 
supporting self-determination (Felce & Perry, 1995). These 
procedures were partially replicated by Ramey et al. (2023), 
who found that indices of happiness and unhappiness could 
be operationally defined and reliably measured among young 
autistic children.

Idiosyncratic indices of happiness and unhappiness have 
been relatively accepted as valid and reliable assessments 
of QoL (Dillon & Carr, 2007; Parsons et al., 2012; Ramey 
et al., 2023). However, there has been a paucity of studies 
that have focused on enhancing and measuring overt indica-
tors of happiness or unhappiness among individuals within 
the autism community (Ramey et al., 2019). Even though it 
has been established that autistic people experience a lower 
QoL than others, studies have primarily focused on interven-
tions to improve the QoL of their caretakers rather than the 
autistic individuals themselves (Khanna et al., 2011; Rayan 
& Ahmad, 2016). Rather, there has been an overwhelm-
ing amount of research on improving the communication, 
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language, socialization, motor skills, cognitive abilities, 
adaptive, and daily living skills of young autistic children 
(see Daniolou et al., 2022; Makrygianni et al., 2018; Peters-
Scheffer et al., 2011; Virués-Ortega, 2010, for reviews of this 
literature). While it can be argued that these skills are needed 
for an improved QoL, this was not a direct outcome measure 
within the included studies. Individualized care systems can 
– and should be – devised by measures of happiness during 
interventions aimed at improving the QoL of individuals with 
disabilities (Green & Reid, 1996; Parsons et al., 2012).

One approach that could improve the happiness of children 
with disabilities during instruction is presession pairing. Pre-
session pairing is a rapport-building procedure whereby the 
instructor presents a preferred item or activity to the child 
and interacts with the child without placing any instructional 
demands before teaching takes place (Gormley et al., 2020; 
Kelly et al., 2015; Sundberg & Partington, 2010). To improve 
these rapport-building sessions, the instructor should demon-
strate a number of skills, including proximity, praise, reflec-
tion, imitation, description, initiation, and creativity (Lugo 
et al., 2017). By engaging in these behaviors, the teacher 
associates themselves and the learning environment with 
positive reinforcement (Gormley et al., 2020). In turn, this 
can decrease the aversiveness of an academic task, which can 
otherwise act as a reflexive conditioned motivating operation 
(CMO-R) that evokes escape-maintained problem behaviors 
(McGill, 1999). More importantly, the rapport between staff 
members and service recipients has been found to increase 
indicators of happiness among individuals with disabilities 
(Parsons et al., 2016).

Several studies have demonstrated the efficacy of preses-
sion pairing and rapport building for increasing the academic 
responding and pre-attending skills of young autistic children 
during discrete trial teaching (DTT), while simultaneously 
reducing their problem behaviors (Cariveau et al., 2020; Kelly 
et al., 2015; McLaughlin & Carr, 2005; Shillingsburg et al., 
2014; Shillingsburg et al., 2019). Other studies have shown 
that presession pairing skills can be systematically taught to 
different service providers using a training protocol, which 
demonstrates the fidelity of such procedures (Gormley et al., 
2020; Lugo et al., 2017; Lugo et al., 2019; Shillingsburg et al., 
2019). The social validity of presession pairing was also dem-
onstrated by Lugo et al. (2019) when they examined their 
participant’s preference for various therapeutic conditions, 
namely presession pairing before DTT, free play before DTT, 
and DTT alone. They found that the participant preferred pre-
session pairing before DTT across multiple therapists.

While the aforementioned studies advocated for preses-
sion pairing prior to DTT to improve task engagement and 
reduce behaviors that challenge, none of the studies explored 
the effects of presession pairing on the children’s happi-
ness during instruction. Simply put, it could be argued that 
the most meaningful outcome of this intervention (i.e., an 

improved QoL) has not yet been examined in the literature. 
Therefore, the aim of this research was to address this limi-
tation and other gaps within the literature by implementing 
two separate studies. In order to objectively evaluate the 
social validity of presession pairing using mood as a QoL 
indicator, the learner’s idiosyncratic indices of happiness 
and unhappiness must first be identified. Thus, the purpose 
of Study 1 was to systematically identify and validate the 
individualized indices of happiness and unhappiness of each 
participant using an abbreviated version of the procedures 
implemented by Parsons et al. (2012) and Ramey et al. 
(2023). This study extended previous research by imple-
menting an abbreviated validation process that involved a 
single happy and unhappy session for each participant. The 
purpose of Study 2 was then to examine the effects of pre-
session pairing on the children’s individualized indices of 
happiness and unhappiness during DTT sessions. By observ-
ing behavioral indicators of mood, this study employed a 
more objective approach to assessing the social validity of 
presession pairing as an intervention for autistic children. In 
addition to the idiosyncratic mood indices, task engagement 
was also measured during the teaching sessions.

Study 1

Method

Participants

Three children were recruited from a private Montessori 
school in the Republic of Ireland. Their ages ranged from 4 
years, 2 months to 5 years, 6 months (M = 5 years old). All 
participants had a formal diagnosis of ASD from an independ-
ent psychologist. None of the participants had a secondary 
diagnosis at the time of the study. Pseudonyms were given 
to the participants to maintain anonymity and confidentiality.

Antonio was 5 years, 6 months old and was in Phase IV 
of the Picture Exchange Communication System (PECS). 
He could communicate vocally using one-word requests but 
more frequently used his PECS. Jacque Paul was 4 years, 
2 months old and was in Phase IIIA of his PECS. Like 
Antonio, Jacque Paul could communicate with one-word 
requests, but more frequently used his PECS. Wayne was 5 
years, 4 months old and was also in Phase IV of his PECS. 
In addition to his PECS, Wayne could communicate using 
short phrases like “I want ___” or “I don’t like ___.”

The participants were specifically recruited for the study 
as they were identified by the school’s Board Certified 
Behavior Analyst (BCBA) as students who would poten-
tially benefit from the intervention. Furthermore, the parents 
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of these participants had provided informed consent for 
their children to participate. Assent was obtained from the 
children themselves through a specially constructed Social 
Story.

Procedure

This study implemented a four-step identification and 
validation process that involved the following: (1) 
familiar adults completed the Indices of Happiness and 
Unhappiness Questionnaire; (2) informal observations 
were conducted to operationally define the indices; (3) 
idiosyncratic happy and unhappy sessions were imple-
mented with each participant to initially validate their 
identified indices; and (4) a choice comparison was con-
ducted to further validate those indices.

Setting

The identification and validation procedure took place in the 
children’s typical classrooms. Antonio and Wayne were in 
the same classroom, while Jacque Paul was in another class-
room. Both classrooms had desks, chairs, toys, and visual 
supports relevant to an autism playschool. In Antonio and 
Wayne’s classroom, there was also a slide, climbing frame, 
hammock chair, kitchen set, and seesaw.

Materials

The materials were individualized, as they were based on the 
idiosyncratic happy and unhappy sessions implemented for 
each participant. For instance, a hammock chair was used 
for Antonio, an iPad was used to play cartoons for Wayne, 
and balloons and bubbles were used with Jacque Paul. An 
iPad was used to video record the happy and unhappy ses-
sions, while a partial interval recording data sheet was 
used to mark the presence of the indices of happiness and 
unhappiness.

Identification Process

Indices of Happiness and Unhappiness Questionnaire The 
Indices of Happiness and Unhappiness Questionnaire 
(Ramey et al., 2023) was used to identify the idiosyncratic 
mood indicators of each participant. Four adults who were 
most familiar with each participant (i.e., three staff members 
and one parent) completed the Indices of Happiness and 
Unhappiness Questionnaire. The staff members included a 
special needs assistant (SNA), an applied behavior analysis 
(ABA) tutor, and a BCBA. The SNA and ABA tutor held 
bachelor’s degrees, while the ABA tutor was completing a 
master’s degree in ABA at the time of the study. The BCBA 

held a graduate-level certification in ABA and was responsi-
ble for supervising and training other staff members.
In the first two questions of the questionnaire, respondents 
were asked to list specific behaviors that were recognized 
as happy or unhappy indicators for the child. In the latter 
two questions, they were asked to describe situations in 
which the child was most likely to be happy and unhappy, 
respectively. The responses from each adult were compared 
to identify common idiosyncratic happy and unhappy behav-
iors. Any indicator that was agreed upon by at least two 
adults was selected for observation. The indices of happiness 
and unhappiness that were unanimously agreed upon by all 
respondents for each participant are identified in Table 2. For 
Antonio, all respondents agreed upon six indices of happi-
ness and five indices of unhappiness. For Jacque Paul, all 
three indices of happiness and two indices of unhappiness 
were identified by all respondents. Two indices of happiness 
and three indices of unhappiness were identified by all of 
Wayne’s respondents.

Informal Observations To confirm the presence of the mood 
indices, each participant was informally observed for one 
school day. During these observations, the participants 
engaged in their regularly scheduled school routines that 
included both preferred and non-preferred activities. Based 
on these observations and conversations with the question-
naire respondents, operational definitions were developed 
for each participant’s indices of happiness and indices of 
unhappiness.

Validation Process

Happy and Unhappy Sessions To initially validate the indi-
ces of happiness and unhappiness identified for each par-
ticipant, the indices were observed during idiosyncratic 
happy and unhappy sessions that were identified by the last 
two questions of the Indices of Happiness and Unhappiness 
Questionnaire. Any happy or unhappy situation that was 
agreed upon by two or more adults was selected for this 
phase of the study. If more than one activity or situation 
was identified for either the happy or unhappy session, the 
researcher selected the one that required fewer resources 
(e.g., less members of staff, less distraction for other stu-
dents). For example, for Antonio’s happy situation, the ham-
mock chair in the garden was selected over sensory or messy 
play in the classroom. The happy and unhappy situations 
selected for each participant can be seen in Table 1.

This phase of the study was abbreviated, as compared to 
the procedures outlined by Parsons et al. (2012) and Ramey 
et al. (2023), in that a single happy session and a single 
unhappy session were conducted with each participant to 
validate their mood indices. The sessions lasted 10 min each, 
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and they were embedded into the children’s typical school 
routine. Both sessions were conducted in the morning after 
circle time (i.e., at the beginning of the school day). Two 
tutors who were most familiar with the participants con-
ducted the sessions. To protect the participants and staff 
and to minimize the distress of the participants during their 
unhappy session, it was to be terminated based on indi-
vidualized criteria. The termination criterion for Antonio 
was any instance of him biting. Jacque Paul’s unhappy ses-
sion was to be terminated if he engaged in grabbing two or 
more times, while Wayne’s session was to be terminated 
if he hit his peers. None of the unhappy sessions had to be 
terminated.

Choice Comparison Due to the age of the participants and 
their limited expressive language, they could not verbally 
report their feelings of happiness or unhappiness during 
the happy and unhappy situations to further validate the 
observed mood indices. Therefore, as a secondary validation 
measure, a choice comparison was conducted as outlined 
by Parsons et al. (2012). During the choice comparison, the 
participants were presented with a choice board with a pic-
ture of their happy situation and a picture of their unhappy 
situation, and they were asked to choose one. Upon making 
a choice, the participants were given access to their selected 
activity for 5 min. The researcher conducted the choice com-
parison with Antonio, while a tutor conducted Jacque Paul’s 
and Wayne’s choice comparisons.

Measures

Based on the informal observations and conversations with 
familiar adults, operational definitions were developed for 
each participant’s indices of happiness and indices of unhap-
piness (Table 2). These individualized mood indicators were 
measured during the happy and unhappy sessions using 10-s 
partial interval recording.

Data Analyses

The percentage of intervals with indices of happiness and 
the percentage of intervals with indices of unhappiness were 
reported for each participant’s happy and unhappy session.

Results

All participants showed more indices of happiness during 
their happy situation when compared to their unhappy situa-
tion (Fig. 1). Similarly, all participants showed more indices 
of unhappiness during their unhappy situation when com-
pared to their happy situation (Fig. 2). These observations 
provided initial evidence of validity for the adult-nominated 
mood indicators for each participant.

To further validate the identified indices of happiness 
and unhappiness for each participant, the choice comparison 
was conducted. All participants chose their happy situations, 
which provided further evidence that the observed indices 
of happiness and unhappiness were valid, as the participants 
selected the activity that increased their indices of happiness 
and decreased their indices of unhappiness.

Study 2

Method

Participants

Antonio, Jacque Paul, and Wayne also participated in Study 
2. There were no changes in their communication skills or 
educational needs between the two studies.

Procedure

All sessions were conducted by the researcher and a tutor. 
More specifically, the sessions for Antonio were conducted 
by the researcher and video recorded by a tutor, or by the 
researcher if the school was understaffed. On the other hand, 
a tutor conducted sessions with Jacque Paul and Wayne, and 
their behaviors were video recorded by the researcher. Dur-
ing each school day (except for Wednesdays), one session 
was implemented with each participant unless the partici-
pant was absent. If a participant was informally observed to 
be engaging in high frequencies of happy or unhappy indica-
tors prior to the start of a session, the session was delayed 

Table 1  Happy and unhappy 
situations identified for each 
participant

Participant Happy situation Unhappy situation

Antonio Playing in the hammock chair Academic work
Jacque Paul Playing with preferred or new toys No access to preferred toys or activities
Wayne Playing with preferred toys or engaging in 

preferred activities
Interruption of an activity he enjoys
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until the participant was displaying neutral behaviors. All 
baseline and intervention DTT sessions lasted 15 min.

Setting

All sessions took place in the children’s typical classrooms. 
Most staff and students were present throughout the study 
to maintain consistency; however, there were several 
absences due to the ongoing COVID-19 pandemic. Staff 
members were instructed to redirect non-participants away 
from where the sessions were taking place. The DTT ses-
sions were conducted in a familiar place (i.e., the children’s 
work tables) to avoid distressing the participants and to 
reduce the likelihood of extraneous variables affecting the 
sessions.

Materials

The materials were unique to each participant because they 
depended on the children’s preferred items and their DTT 
targets, which were determined through each participant’s 
individualized education program (IEP). To obtain assent 
from the participants prior to each session, visual icons rep-
resenting “Yes” and “No” were used. A “first/then” visual 
was also used, which consisted of a picture card depicting 
“work” and a picture of a preferred item placed on Velcro. 
Preference assessment data sheets were used to identify the 
participants’ preferred items, while partial and whole inter-
val recording data sheets were used to mark the presence of 
indices of happiness and unhappiness and task engagement, 
respectively. An iPad was used to video record all sessions.

Fig. 1  The percentage of inter-
vals with indices of happiness 
during the idiosyncratic happy 
and unhappy sessions for each 
participant

Fig. 2  The percentage of inter-
vals with indices of unhappiness 
during the idiosyncratic happy 
and unhappy sessions for each 
participant
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Experimental Design

A concurrent multiple baseline across participants design 
was used, where the baseline was introduced to all par-
ticipants at the same time. The intervention condition was 
introduced in a time-lagged fashion, and the length of the 
baseline varied across participants. For Antonio, the base-
line consisted of 6 sessions, while the intervention lasted 12 
sessions. For Jacque Paul, the baseline lasted for 8 sessions, 
while the intervention lasted 11 sessions. Lastly, Wayne’s 
baseline consisted of 9 sessions, while intervention only 
lasted for 5 sessions. The number of intervention sessions 
conducted with Wayne was significantly reduced due to the 
school’s closure as a result of the COVID-19 pandemic.

Preference Assessment

Prior to baseline, a multiple stimulus without replacement 
(MSWO) preference assessment was conducted with each 
participant. During this assessment, the participant was 
shown an array of five toys or objects that represented 
activities, and they were prompted to select an item. Upon 
selection, the participant was allowed to play with the toy 
or engage in the activity for 10 s. Their selected item was 
then removed from the array, the remaining items were rear-
ranged, and the participant was prompted to choose from 
an array of four items. This selection process continued 
until all items had been selected or the participant would no 
longer select an item. The selection process was repeated 
three times, and an MSWO data sheet was used to record 
item position and the order of selection. To determine which 
items were preferred, the selection order during each of the 
three trials was summed and the items with the lowest sums 
were considered highly preferred. Antonio’s most-preferred 
activity was playing with letters, while his second preferred 
activity was being pushed in the hammock chair while get-
ting tickles from the researcher. Wayne’s most-preferred 
activity was watching Batman from the cartoon DC Super 
Friends, while his second favorite was watching the car-
toon Spidey and His Amazing Friends. Biscuits were Jacque 
Paul’s most-preferred item, which were closely followed by 
an elephant toy and bubbles.

Baseline

In this condition, the participants did not receive any preses-
sion pairing before their DTT sessions. Participants were 
approached with the “first/then” visual before being directed 
to their worktables. The preferred item displayed on the vis-
ual was based on the results of the MSWO preference assess-
ment. The participants were given academic tasks relevant 
to their IEP, and they earned access to their preferred item 
according to their individualized reinforcement schedules. 

While Antonio and Jacque Paul engaged in one-on-one DTT 
sessions, Wayne had group DTT sessions with two peers 
that had similar scores on the Verbal Behavior Milestones 
Assessment and Placement Program (VB-MAPP; Sundberg, 
2014). As the study was conducted close to the end of the 
academic year, VB-MAPP testing was conducted during 
some of the baseline sessions across all participants.

Presession Pairing

During the intervention, a 10-min pairing session was con-
ducted with each participant prior to their DTT session. Dur-
ing this rapport-building procedure, the researcher or tutor 
interacted with the participant while they engaged with the 
preferred toy or activity that was identified by the MSWO 
preference assessment. However, a few adjustments were 
made due to the item or activity identified for each partici-
pant. For example, when Antonio was offered letters (his 
most-preferred item) during the initial pairing sessions, he 
chose to play on the hammock chair, so the hammock chair 
was used for the remaining sessions. For Wayne, both pre-
ferred cartoons (i.e., DC Super Friends and Spidey and His 
Amazing Friends) were used interchangeably throughout the 
pairing sessions to avoid satiation. Finally, due to the ethi-
cal implications with delivering biscuits for 10 min, Jacque 
Paul’s tutor blew bubbles and played with him while inter-
mittently giving him biscuits during his pairing sessions. 
During pairing, no demands were placed. The researcher 
or tutor followed the lead of the participant’s play while 
observing, commenting, or imitating their play when appro-
priate. Following the presession pairing, the DTT sessions 
were conducted as described for baseline.

Measures

The two primary dependent variables for this study were the 
participants’ individualized indices of happiness and indices 
of unhappiness identified and validated in Study 1. In addi-
tion to these indices, task engagement was also measured 
during each session. Task engagement for all three partici-
pants was defined as “starting the academic task within 5 
s of the instruction and remaining engaged in that activity 
regardless of the accuracy of the response.” The children 
were considered to be engaged in the activity if they were 
not moving away from the table and they were demonstrat-
ing one or more of the following indices: (a) looking at 
the instructor or materials, (b) manipulating the materials 
in response to the discriminative stimulus  (SD), and/or (c) 
responding to the  SD vocally or through motor movements.

The researcher used video recordings to ensure accurate 
data collection. In line with previous research (i.e., Parsons 
et al., 2012; Ramey et al., 2023), indices of happiness and 
indices of unhappiness were measured using 10-s partial 
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interval recording. As task engagement was a continuous 
behavior with a longer duration, it was measured using 
15-s whole interval recording. All baseline and interven-
tion DTT sessions lasted 15 min, so there were ninety 10-s 
intervals and sixty 15-s intervals. The percentage of intervals 
with indices of happiness and indices of unhappiness were 
reported. Similarly, the percentage of intervals with task 
engagement was also reported.

Reliability

To ensure the reliability of the data collection procedures, 
interobserver agreement (IOA) was calculated for indices of 
happiness, indices of unhappiness, and task engagement. A 
second observer (i.e., another tutor at the school) indepen-
dently watched the videos and collected data for at least 26% 
of the sessions for each participant across both baseline and 
intervention conditions. This was in accordance with the 
recommendations made by Wolery et al. (2011).

IOA was calculated on an interval-by-interval basis. An 
agreement was marked when both the researcher and the sec-
ond observer recorded the occurrence or non-occurrence of 
the behavior in the interval. IOA was calculated by dividing 
the number of agreements by the total number of intervals 
and multiplying by 100. The mean IOA for indices of hap-
piness was 96% (range = 91–100%), while the mean IOA 
for indices of unhappiness was 93.7% (range = 89–100%). 
The mean IOA for task engagement was 85.9% (range = 
82.6–90%).

Data Analyses

The mean percentage of intervals with indices of happiness, 
indices of unhappiness, and task engagement during baseline 
and intervention were calculated for each participant. The 
data were also analyzed for variability, level, and trend within 
both phases. The percentage of nonoverlapping data (PND) 
was calculated to discern the effectiveness of the intervention 
(Scruggs & Mastropieri, 1998). This is a recommended non-
parametric test for single-subject research designs (Maggin 
et al., 2011). However, PND can present with some limita-
tions, such as vulnerability to outliers (Rakap, 2015), lower 
scores when there is variability in baseline (Scruggs & Mas-
tropieri, 2013), and it cannot address trends or be used for 
significance testing (Vannest & Ninci, 2015). Therefore, 
Tau-U was also calculated. Tau-U is another nonparametric 
statistical method that can be used with multiple baseline 
designs (Rakap, 2015; Lee & Cherney, 2018). A Tau-U score 
of 0.0 to 0.2 indicated a “small effect”; a score of 0.2 to 0.6 
indicated a “moderate effect”; a score of 0.6 to 0.8 indicated 
a “large effect,” while a score of 0.8 to 1.0 indicated a “very 
large effect” (Vannest & Ninci, 2015).

Results

Indices of Happiness

For all three participants, indices of happiness increased 
during the presession pairing intervention as compared 
to baseline (Fig. 3). Antonio demonstrated more indices 
of happiness during the intervention (M = 58.8%, range: 
35.6–82.2%) than during baseline (M = 40.2%, range: 
21.1–62.2%). There was a stable but rapidly decreasing 
trend in Antonio’s indices of happiness during baseline. 
During the intervention, his indices of happiness showed 
variability, but they increased to a moderate-to-high level. 
The PND score for Antonio’s indices of happiness was 
33.3%, while the Tau-U score was 0.8, suggesting a very 
large effect.

Jacque Paul also engaged in more indices of happiness 
during the intervention (M = 52.7%, range: 34.4–67.8%) 
than during baseline (M = 30.1%, range: 10-55.6%). His 
indices of happiness were variable at a low-to-moderate 
level during baseline. During the intervention phase, Jacque 
Paul’s indices of happiness were variable but increased to 
a more moderate level. The PND score for Jacque Paul’s 
indices of happiness was 36.4%, while the Tau-U score was 
0.7, indicating a large effect.

Wayne also showed more indices of happiness during the 
intervention (M = 53.1%, range: 28.9–71.1%) than during 
baseline (M = 36.1%, range: 26.7–47.8%). During baseline, 
Wayne’s indices of happiness were variable at a low-to-mod-
erate level. During the intervention, there was more stability 
and a gradual increase to a moderate-to-high level. The PND 
score for Wayne’s indices of happiness was 60%, while the 
Tau-U score was 0.6, demonstrating a large effect.

The omnibus effect size for indices of happiness was 
Tau-U = 0.7, suggesting that presession pairing had a large 
effect on the participants’ indices of happiness.

Indices of Unhappiness

The indices of unhappiness decreased during interven-
tion for all participants (Fig. 3). Antonio engaged in less 
indices of unhappiness during intervention (M = 3.8%, 
range: 0–12.2%) than during baseline (M = 9.3%, range: 
4.4–14.4%). During baseline, there was a gradual increase 
in Antonio’s indices of unhappiness but they remained at a 
low level. During the intervention, his indices of unhappi-
ness were variable at a low level during the first six sessions, 
then reduced to a near-zero level for the remainder of the 
sessions. The PND score for Antonio’s indices of unhappi-
ness was 58.3%, while the Tau-U score was 0.8, indicating 
a very large effect.
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Jacque Paul also showed less indices of unhappiness 
during intervention (M = 0.8%, range: 0–4.4%) than dur-
ing baseline (M = 10.7%, range: 3.3-21.2%). Jacque Paul’s 
indices of unhappiness were variable at a low level during 
baseline. However, during the intervention phase, his indices 
of unhappiness occurred at a low level during three sessions, 
then remained stable at zero for the remaining sessions. The 
PND score for Jacque Paul’s indices of unhappiness was 
90.9%, while the Tau-U score was 0.9, indicating a very 
large effect.

Wayne also engaged in less indices of unhappiness dur-
ing intervention (M = 0.4%, range: 0–2.2%) than during 
baseline (M = 5.8%, range: 0–22.2%). Wayne’s indices of 
unhappiness were variable at a low level during baseline, but 
they only occurred once at a low level during the interven-
tion. The PND score for Wayne’s indices of unhappiness 
was 80%, while the Tau-U score was 0.8, suggesting a very 
large effect.

The omnibus effect size for indices of unhappiness was 
Tau-U = 0.9, suggesting that presession pairing had a very 
large effect on the participants’ indices of unhappiness.

Task Engagement

Figure 4 shows that task engagement was slightly higher for 
all participants during the presession pairing intervention as 
compared to the baseline. For Antonio, the mean percentage 
of intervals with task engagement was higher during the 
intervention (M = 62.6%, range: 41.7–71.7%) than during 
baseline (M = 53.1%, range: 31.7–63.3%). During baseline, 
Antonio’s task engagement was variable at a mostly moder-
ate level. However, during the intervention, his task engage-
ment was more stable at a moderate-to-high level. The PND 
score for Antonio’s task engagement was 58.3%, while the 
Tau-U score was 0.5, suggesting a moderate effect.

Jacque Paul also showed higher task engagement during 
the intervention (M = 39.1%, range: 21.7–48.3%) than dur-
ing baseline (M = 27.9%, range: 16.7–40%). Jacque Paul’s 
percentage of intervals with task engagement was variable at 
a mostly low level during baseline. During the intervention, 
his task engagement remained variable at a low-to-moderate 
level. The PND score for Jacque Paul’s task engagement 
was 54.5%, while the Tau-U score was 0.7, suggesting a 
large effect.

Finally, Wayne also demonstrated more task engagement 
during the intervention (M = 55%, range: 40–63.3%) than 
during baseline (M = 48.3%, range: 20–85%). Wayne’s per-
centage of intervals with task engagement was variable at a 
mostly moderate-to-high level during baseline. During the 
intervention, his task engagement showed more stability and 

the percentage of intervals occurred at a moderate level. The 
PND score for Wayne’s task engagement was 0%, while the 
Tau-U score was 0.4, suggesting a moderate effect.

The omnibus effect size for task engagement was Tau-U 
= 0.5, suggesting that presession pairing had a moderate 
effect on the participants’ task engagement.

Discussion

An improved QoL should be the primary outcome of behav-
ior analytic services (Schwartz & Kelly, 2021), but there 
is a need for a valid QoL measure for the autistic popula-
tion (Ramey et al., 2023). As happiness is essential for an 
improved QoL, it has been suggested that individualized 
mood indices can be measured to objectively assess the QoL 
of individuals with limited communication (Dillon & Carr, 
2007; Parsons et al., 2012; Ramey et al., 2023). This study 
extended previous research by further developing a system-
atic method for identifying and validating the idiosyncratic 
mood indicators of three autistic children. In contrast to pre-
vious studies (i.e., Parsons et al., 2012; Ramey et al., 2023), 
this study provided a framework for a more time-efficient 
validation process. This abbreviated procedure could be con-
sidered more socially valid for the classroom setting.

Another objective of this study was to measure the chil-
dren’s individualized mood indices as the primary outcome 
of the intervention, as suggested by previous research (i.e., 
Ramey et al., 2019). Therefore, the aim of Study 2 was to 
determine whether presession pairing would improve the 
indices of happiness and unhappiness of the children during 
DTT sessions. The study found that for all three participants, 
indices of happiness increased and indices of unhappiness 
decreased during the DTT sessions that were preceded by 
presession pairing. PND scores revealed that presession 
pairing had a larger effect on indices of unhappiness than 
indices of happiness. According to Scruggs and Mastropieri 
(1998), a PND score below 50% suggests that the interven-
tion was ineffective. While PND scores revealed no effect 
on indices of happiness, the omnibus Tau-U score was 0.7, 
which suggested a large effect.

Although PND is a widely accepted statistical measure 
(Rakap, 2015), it is sensitive to variability in baseline data 
which can result in lower scores (Scruggs & Mastropieri, 
2013). PND relies on a single baseline data point while dis-
regarding other baseline data and trends (Rakap, 2015). This 
could explain the low PND scores for indices of happiness 
when compared to the related Tau-U scores. Rakap (2015) 
found Tau-U to have better discriminability and sensitiv-
ity than other nonparametric measures. Unlike PND, Tau-U 
scores are robust to outliers, as they measure intervention 
phase trends and correct for baseline trends (Lee & Cherney, 
2018). Notwithstanding its strengths, the Tau-U measure has 

Fig. 3  The percentage of intervals with indices happiness and indices 
of unhappiness during baseline and presession pairing

◂
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several variants that are calculated differently, which can 
make it difficult for researchers to select the appropriate 
one based on data characteristics (Fingerhut et al., 2021). 
Furthermore, Tarlow (2016) found that Tau-U scores were 
sometimes not between −1 and 1, which can lead to Type 
1 errors that suggest ineffective treatments were effective.

Regardless of the discrepancy between the PND and 
Tau-U scores, the results indicated that presession pairing 
was effective in improving the idiosyncratic mood indicators 
of all three children. This suggests that there was an increase 
in their happiness and overall QoL during DTT. It is possible 
that presession pairing led to satiation with the preferred 
item or activity, which served as an abolishing operation 
for escape-maintained behavior and unhappiness during 
subsequent DTT sessions (Kelly et al., 2015). However, the 
most likely explanation for these effects was that presession 
pairing indicated an improvement in therapeutic conditions 
rather than a worsening, as the tutor was established as a 
strongly conditioned reinforcer (Lugo et al., 2017). This 
would suggest that presession pairing changed the tutor’s 
role as a possible CMO-R that was associated with a worsen-
ing of conditions to being associated with meaningful and 
effective reinforcement (Kelly et al., 2015).

While DTT is an evidence-based practice that has been 
found to be highly effective in teaching a variety of skills 
to young autistic children (Hume et al., 2021), it is a highly 
structured, teacher-led approach with a fast-paced format 
of instruction that may be too demanding for some autis-
tic children (Geiger et al., 2012). This may result in DTT 
sessions becoming aversive for these children, which can 
undermine instruction and hinder skill acquisition. Given 
the importance of DTT for developing certain communica-
tion and academic skills, researchers have explored ways to 
reduce the aversiveness of DTT sessions and increase learner 
motivation. A number of antecedent-based interventions 
have been found to be effective, including presession pair-
ing (Carbone et al., 2010).

A secondary variable that was measured during this study 
was task engagement. PND scores suggested that presession 
pairing had no effect on academic engagement (M = 37.6%, 
range: 0–58.3%). Meanwhile, the omnibus Tau-U score for 
task engagement was 0.5, which indicated a moderate effect. 
This supports the findings of Kelly et al. (2015), who found 
a modest effect of presession pairing on academic respond-
ing. Similarly, Gormley et al. (2020) reported a small effect 
on life skills acquisition. This is in contrast to McLaughlin 
and Carr (2005), who found a significant increase in task 
completion when participants completed tasks in the pres-
ence of individuals with whom they had a good rapport. 
One possible explanation for the small improvements in task 

engagement is that the operational definition of this behavior 
was not as stringent as previous research. Task engagement 
was marked if participants engaged in the task within 5 s of 
the instruction, regardless of the accuracy of their responses.

Limitations and Future Research

There are some methodological limitations that need to be 
considered when interpreting the results of this study. First, 
the findings should be interpreted with caution as there 
were a limited number of participants (n = 3). There were 
also a limited number of intervention sessions because of 
the school’s early closure. Due to the ongoing COVID-19 
pandemic and related time constraints, the intervention was 
only implemented for 5–12 sessions with each participant. 
Further research is needed to examine the effects of pre-
session pairing on the mood of autistic children when it is 
applied long term. Additional research with more autistic 
participants and participants with other developmental dis-
abilities is also warranted to improve the generalizability of 
the results.

Other limitations was related to the fidelity and valid-
ity of the procedures. While Lugo et al.’s (2017) protocol 
was referred to, the current study did not use behavioral 
skills training with performance feedback to standardize the 
presession pairing procedure like previous research (e.g., 
Gormley et al., 2020; Lugo et al., 2019; Shillingsburg et al., 
2019). However, these studies examined the effects of pre-
session pairing on outcomes such as life skills acquisition 
rates, pre-attending skills, and problematic behaviors. As 
the current study focused on the effects of presession pair-
ing on happiness and overall QoL, procedural fidelity was 
not considered a critical variable. This could be examined 
in future research, as it is possible that implementing preses-
sion pairing with high fidelity could result in better improve-
ments in mood during DTT. Another limitation was related 
to the operational definitions of the indices of happiness and 
unhappiness. Although these definitions were approved by 
the adults familiar with each child, a rating scale was not 
implemented to confirm agreement or disagreement with 
each definition. This should be considered in future research.

Another possible limitation was not accounting for indi-
vidual differences in presession pairing. For instance, 10 min 
of presession pairing might be enough to have abative effects 
on indices of unhappiness and off-task behavior for one par-
ticipant, whereas another participant might require more 
rapport building. It is also possible that 10 min of access 
to preferred items and activities had an evocative effect on 
disruptive behaviors (Scalzo & Davis, 2016), which could 
have reduced the overall effects of presession pairing on 
task engagement. The presession pairing sessions were also 
shorter in duration than the DTT sessions. Future research 
should examine the effects of presession pairing when it is 

Fig. 4  The percentage of intervals with task engagement during base-
line and presession pairing
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conducted for the same duration as the teaching sessions or 
for longer durations.

It is also important to note that Antonio’s presession pair-
ing and reinforcement during DTT involved tickling while 
he was on the hammock chair. As laughter is considered an 
automatic emotional response to being tickled (Wattendorf 
et al., 2013), this could have inadvertently increased his 
happiness indices during DTT sessions. A final limitation 
was potential researcher bias. Although the reliability of the 
measures was ensured through IOA, both the researcher and 
the second observer worked at the Montessori school and 
they were not blind to the conditions.

In conclusion, the present study demonstrated that preses-
sion pairing can increase the overall mood of young autistic 
children during DTT sessions. This suggests that preses-
sion pairing decreased the aversiveness of DTT, which is an 
instructional technique that is often needed to teach early 
skills to this population. Although only small improvements 
in task engagement were observed, all three participants 
were deemed to be happier during the DTT sessions that 
were preceded by pairing. As an improved QoL is consid-
ered to be the most important measure of social validity, 
the findings of this study suggest that presession pairing is 
a socially valid intervention that can be incorporated into 
the daily routine of young children on the autism spectrum.

This study also demonstrated the efficacy of using an 
abbreviated procedure for identifying and validating the 
individualized mood indicators of young autistic children. 
As this was a more systematic and time-efficient approach 
as compared to previous research, this could be considered 
a more acceptable method for objectively evaluating the 
QoL of service recipients during behavioral interventions. 
In turn, this technology could be used to objectively assess 
the efficacy and social validity of such interventions. If an 
intervention increases precursor indicators of unhappiness 
(e.g., frowning, crying), adjustments could be made to pre-
vent behavior escalation. By identifying the more innocuous 
unhappy indicators in the learner, educators have a proac-
tive approach to preventing or reducing severe challeng-
ing behaviors such as self-injury or aggression. However, 
additional replications are needed to establish the external 
validity of this abbreviated procedure for identifying the 
idiosyncratic mood indicators of different populations and 
across various settings.
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