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Abstract hi MMMV

Animals are commonly present in classrooms and
may be an important tool in enhancing children’s
experiences, especially in inclusion classrooms
that provide integrative learning for both typically
developing children and children with special
needs.

The purpose of this study was to investigate the
impact of animal-assisted activities on children
with autism spectrum disorder (ASD) as well
was typically developing (TD) children in inclu-
sion classrooms.

Ninety-nine children from 15 inclusion class-
rooms were divided into groups of three (two TD
children and one child with ASD) to take part in
free play sessions with either two guinea pigs or a
set of toys. These sessions were videotaped, and
the children’s behavior was coded. Behaviors that
were coded included interactions and emotional
display, either positive (smiling, laughing) or neg-
ative (frowning). Furthermore, triggers for laugh-
ing were classified into three categories: social
interaction, animal interaction, and observation of
animals or peers.

Both TD children and children with ASD showed
increased positive emotional display in the pres-
ence of animals compared to toys, but TD chil-
dren laughed more during the toy sessions while
children with ASD laughed more in the animal
sessions. Further examination of laughter triggers
revealed that TD children laughed due to social
interaction while children with ASD laughed due
to observation and animal interaction.

These results indicate that guinea pigs can
positively enhance the experiences of children
in inclusion classrooms and encourage laughter
in children with ASD. Future studies could
further our knowledge by investigating similar
impacts with other animals or examining the
correlation between specific animal behaviors
and laughter triggers.

Mazgaonkar, G. (2017). Animal-assisted activ-
ities: Effects of animals on positive emotional
display in children in inclusion classrooms. Jour-
nal of Purdue Undergraduate Research, 7,27-33.
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INTRODUCTION

Autism spectrum disorder (ASD) is a common de-
velopmental disability that causes significant social,
communication, and behavioral challenges and is es-
timated to affect 1 in 68 children in the United States
(American Psychiatric Association, 2000; Chris-
tensen, Baio, & Braun, 2012). Signs of ASD begin
during early childhood and are likely to impact the
classroom experiences of affected children. Children
with ASD are often integrated into classrooms with
typically developing (TD) children, referred to as in-
clusion classrooms. However, due to the implications
of the disorder, children with ASD may experience
isolation, bullying, low social engagement, and stress
in the classroom (Rowley et al., 2012).

Numerous studies have shown the ability of animals
to enhance human experiences, particularly in the
aspect of social interaction (Hunt, Hart, & Gomulk-
iewicz, 1992; McNicholas & Collis, 2000). Thus,
animals in classrooms can be used as an experi-
ence-enhancement tool for children with ASD as
well as TD children. This study was unique in its
design, because it investigated the effects of animals
on children with ASD and well as TD children, pro-
vided a control treatment (in the form of toys) rather
than the complete absence of a treatment, and con-
ducted sessions without the presence of a therapist
and structured instruction—something which had
not been done before in combination. In numerous
previous human-animal interaction studies, there was
an absence of a control condition, which lead to the
question of whether or not the animals actually en-
hanced the situation or whether the reported results
might have come about due to the animals being the
only object of focus provided.

The main goal of the study was to evaluate the im-
pact of animal-assisted activities (AAA) on children
with ASD and TD children in inclusion classrooms.
AAA is a form of animal-assisted intervention
(AAI), which is the incorporation of animals in
various interactive therapeutic formats (Fine, 2010,
p. 588). Animal-assisted therapy (AAT) is the other
sector of AAI, which includes clinical aspects and
specific treatment goals for the participants. This



study did not incorporate AAT and was solely con-
ducted to investigate the effects of animal interaction
in the inclusion classroom setting. The frequency
of smiling and laughing were measured across both
treatments, and the reasons for laughing, or laugh-
ter triggers, were examined qualitatively each time
laughter occurred and separated into categories. It
was hypothesized that both children with ASD and
TD would show more positive emotional display in
the form of smiling and laughing in the animal ses-
sions compared to the toy sessions.

Although this study focused primarily on positive
emotional display and laughter specifically, complete
results of the coding analyses from this study have
been published separately, which include animal and
object interaction, emotional displays, social com-
munication, and problem behaviors for children with
ASD (O’Haire, McKenzie, Beck, & Slaughter, 2013)
and TD children (Guérin, Barton, & O’Haire, 2016).

METHODS
Participants

Participants for this study were recruited from four
schools in Brisbane, Australia, from kindergarten
through seventh grade. Ninety-nine children from

15 inclusion classrooms were divided into groups of
three composed of one child with ASD and two TD
children. The sample of children with ASD consisted
of 33 children, 24 males and 9 females, between

the ages of 5.2 and 12.1 years (M = 9.4, SD = 2.3).
These children were chosen based on a previous
diagnosis of ASD provided by pediatricians, clinical
psychiatrists, or clinical psychologists. Twenty-seven
of the thirty-three children qualified for ASD on the
Social Communication Questionnaire (SCQ), and
the remaining six scored a percentile rank less than 5
on the Social Skills Rating System (SSRS; Gresham
& Elliott, 1990). Thus, these participants were
reported to exhibit less socially skilled behaviors,
less behavioral functioning, and lower academic
performance compared to their TD peers. The
sample of TD children consisted of 66 children, 28
males and 38 females, between the ages of 5.1 to 12.7
years (M = 9.0, SD = 2.3). None of these children
had a prior diagnosis of any form of ASD, nor did
they meet the criteria for ASD or autism on the SCQ
(Chandler et al., 2007).

Study Design

Children participated in two types of sessions:
animal (experimental) sessions and toy (control)
sessions. The sessions took place over a period of 16
weeks, consisting of an 8-week waitlist period and

an 8-week animal-assisted activities period. The toy
sessions were held at the start of the waitlist period,
at the end of the waitlist period, and at the end of the
animal activities period. The animal sessions were
held twice weekly during the second 8-week period.
Each session was 20 minutes long. In total, there
were three toy sessions and sixteen animal sessions.

The animal sessions consisted of participant
interaction with two guinea pigs, along with food
for the guinea pigs, grooming materials, a camera,
a weighing scale, a health checklist, pencils, and
other materials to build enrichment items for the
animals, such as cardboard boxes, paper, string,
glue, and scissors (see Figure 1). A total of 30 guinea
pigs were used for the study, and two were housed
in each classroom. The toy sessions consisted of
participant interaction with various toys, such as
coloring materials, building blocks, Beyblades,
dolls, and Play-Doh (see Figure 2). All sessions
were unstructured and consisted of free play and
interaction with either toys or animals in order to
observe the participants’ natural behaviors and
compare them with the variable being the presence
or absence of animals.

Toy session

B Figure 2. Toy session.
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Data Collection

All of the sessions that took place were video re-
corded. Based on a randomized system, 3 minutes
from each of the three toy sessions and 3 minutes
from three animal sessions were coded for behavior,
adding up to a total of 1,768 minutes. Each minute
was divided into six segments, consisting of 10
seconds each. Behavior coding was conducted using
the Observation of Human-Animal Interaction for
Research (OHAIRE) tool, which is an interval-based
coding system that uses an online coding system to
capture animal and object (toys, in this case) interac-
tion, emotional displays, social communication, and
problem behaviors (O’Haire, 2015). Interaction is cat-
egorized as talking, looking, gesturing, touching, and
being affectionate or prosocial. Emotional displays
are categorized as positive (smiling, laughing) or
negative (frowning, crying). Problem behaviors are
categorized as aggression, isolation, or overactivity.

Behaviors were coded based on their presence or
absence (coded as 1 or 0, respectively) in each of the
10-second segments, combining to a score out of 6
for each minute. A primary observer coded 100%
of the videos, and a secondary observer coded 20%
of the videos. Both coders were blinded to the study
design, hypothesis, and conditions of the participants.
Interrater reliability was calculated using Cohen’s
kappa, a measure correcting for-chance agreement
(Cohen, 1960). The overall kappa value between the
two coders was high (kappa = 0.81).

To test the hypothesis that both children with ASD
and TD children would show more positive emo-
tional display in the animal sessions compared to
the toy sessions, the coded behaviors were compared
between the two treatments.

Positive emotional display, specifically in the form
of laughter, was investigated further, and the events
preceding and causing laughter were evaluated and
categorized as either observation, animal interaction,
or social interaction. Observation meant that the
participant was not interacting with peers or animals,
and was simply watching without engaging in any

activity when laughter occurred (for example,
participant watching peers play a game while he sat
in the corner). Animal interaction meant that the par-
ticipant was actively involved in touching, holding,
moving or feeding the animal(s) when laughter oc-
curred (for example, participant cuddling and petting
the animal). Social interaction meant that the partici-
pant was actively involved in any way with peers and
laughter was triggered by a verbal or physical action
or reaction (for example, participant telling a joke to
his peers). If two or more categories were represented
in a situation (for example, participant talking to peer
and holding an animal in his lap), then both or all
were recorded.

DATA ANALYSIS

Data from the OHAIRE coding tool was analyzed
using Hierarchical Generalized Linear Modeling
(HGLM), which is equipped to evaluate clustered
data with each subject being in a specific group
within a classroom (Raudenbush & Bryk, 2002). This
approach is also able to measure data that is scored
from a range of 0 to 6, which aligns with the scor-
ing of the OHAIRE tool. Additionally, effects were
accounted for using Cohen’s d, calculated by dividing
the difference between group mean values by the
total standard deviation, with the values for small,
medium, and large effect sizes being 0.2, 0.5, and
0.8, respectively (Lakens, 2013). All analyses of data
were performed using IMB SPSS Statistics, V22.0
(IBM Corp., 2013).

RESULTS
Smiling and Laughing

Children with ASD demonstrated more positive
emotional display, including more smiling ( = 0.88,
SE =0.12, p <.001, d = 0.62) and more laughing
(B=0.57, SE=0.18, p < .01, d = 0.27) in the pres-
ence of animals compared to toys (see Table 1 and
Figure 3).TD children demonstrated more smiling
(B=-0.15, SE = 0.05, p < .001, d = 0.24) and less
laughing (B =-0.25, SE = 0.11, p < .05, d =-0.07) in
the presence of animals compared to toys (see

Table 1 and Figure 3).

B (SE) P d B (SE) P d
0.88(0.12) < 0.001 0.62 -0.15 (0.05) <0.001 0.24
0.57 (0.18) <0.01 0.27 0.25(0.11) <0.05 -0.07

B Table 1. Effects of animal and toy sessions on positive emotional display.
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B Figure 3. Positive emotional display.

Laughter Triggers

For children with ASD, in the animal sessions,
34.75% of the laugher was triggered by observa-
tion, 13.56% by animal interaction, and 22.03% by
social interaction. In the toy sessions, 11.02% of the
laughter was triggered by observation and 18.64%
by social interaction (see Table 2 and Figure 4).
The remaining laughter was not identified as being
caused by any specific behavior and, therefore, was
not included in data evaluation.

For TD children, in the animal sessions, 24.47% of
the laugher was triggered by observation, 11.70%
by animal interaction, and 12.77% by social inter-
action. In the toy sessions, 11.70% of the laughter
was triggered by observation, and 39.36% by social
interaction (Table 2 and Figure 4) The remaining
laughter was not identified as being caused by any
specific behavior and, therefore, was not included in
data evaluation.

DISCUSSION

The results showed that while more smiling was
seen in the animal sessions compared to the toy
sessions for both children with ASD and TD
children, children with ASD laughed more in the
animal sessions and children with TD laughed more
in the toy sessions. Laughter triggers most common
in children with ASD were related to observation,

W Animal  EToy

Smile Laugh

B Figure 4. Laughter triggers.

while those related to social interaction were most
common in TD children.

The results partially aligned with the hypothesis, in
that overall positive emotional display was greater in
the animal sessions, although TD children showed less
laughter in the animal sessions than the toy sessions.

The findings of the study are consistent with previous
research in demonstrating that children with ASD
smile more (Silva, Correia, Lima, Magalhaes, & de
Sousa, 2011) and laugh more (Martin & Farnum,
2002) in the presence of animals (in this case, dogs)
compared to the absence of animals.

It is interesting that children with ASD laughed
more as a result of social interaction in the presence
of animals compared to toys, even though social
interaction may have been decreased in the presence
of animals since the children were interacting less
with their peers. However, this is consistent with
findings which suggest that children with autism
laugh more while they are experiencing positive
internal states and less during social interactions
(Guérin, Barton, & O’Haire, 2016; Hudenko, Stone,
& Bachorowski, 2009).

On the other hand, the group of TD children laughed
more in the toy sessions, which aligns with previous
studies suggesting that they display more vocal and
nonvocal laughter in social situations (Hudenko,

Animal Toy

Animal Toy

34.75% 11.02% 24.47% 11.70%
13.56% - 11.70% -
22.03% 18.64% 12.77% 39.36%

B Table 2. Laughter triggers.
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Stone, & Bachorowski, 2009). Playing with peers in
the toy sessions also supports evidence that laughter is
often provoked by group solidarity (Weisfield, 1993).

Both groups showed overall increased laughter due

to the facilitation of social interaction as seen in the
laughter triggers analysis, an observation, which has
also been seen in past research that describes laughter
as a way to alleviate motivational as well as social
arousal or excitement, rather than a way to share a
humorous idea (Chapman, 1975). For the TD partici-
pants, social arousal likely came through playing with
their peers, and for the participants with ASD, social
arousal came through experiencing positive emotions
and social excitement by being around the animals.

In terms of future directions, examination and
comparison of social interaction techniques used by
children with ASD versus TD children would give
insight into the strategies of both groups that con-
tribute to positive emotional display. Additionally,
correlations between specific animal behaviors and
laughter triggers in children with ASD could also be
investigated to find the optimal settings for AAIL

CONCLUSION

Children with ASD as well as TD children showed
increased positive emotional display during AAA
compared to the control condition of toys. Examina-
tion of laughter triggers showed that animals were
actively involved in enhancing the experiences of
children with ASD by facilitating social interaction.
The presence of animals also enhanced the expe-
riences of TD children who displayed increased
smiling in the animal sessions as compared to the toy
sessions. Overall, AAA created a positive environ-
ment in the inclusion classroom and are an asset
worth exploring in terms of enhancing the inclusion
classroom environment further for both children with
ASD and their TD peers.
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