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Abstract

To test the idea that dogs have a positive influence on the social behavior
of school children, one of three dogs was introduced alternately into a
class at an eementary school in Vienna, attended by 24 children (mean
age: 6.7 years). Most of the 14 boys and ten girls came from first-genera-
tion immigrant families. With parental consent, their behavior was video-
taped for two hours every week, during “ open teaching situations,” first
during a one-month control period in the absence of dogs, followed by an
experimental period of smilar duration, when a dog was present in the
classroom. Frequency and duration of all observable behaviors of individ-
uals and their interactions were coded from these tapes. Although major
individual differences were found in the children’s interest in the dog and
their behavioral responses, the group became socially more homogenous
due to decreased behavioral extremes, such as aggressiveness and hyper-
activity; also, formerly withdrawn individuals became socially more inte-
grated. Effects were more pronounced in the boys than the girls. Even
though the children spent considerable time watching and making con-
tacting with the dog, they also paid more attention to the teacher. \We con-
clude that the presence of a dog in a classroom could positively stimulate
social cohesionin children and provide a relatively cheap and easy means
of improving teaching conditions. © 2003 International Society for Anthrozoology

Keywords: aggression, animal-assisted therapy, behavior, child develop-
ment, children, human—animal interaction, social behavior

istorically, people have kept animals for companionship and for
utilitarian reasons (Wilson 1984; Robinson 1995ab; Serpell

1996). Outstanding in this respect is the relationship between
humans and dogs, lasting at least 30 000 years, but possibly more than 100
000 years (Vila et a. 1997; Leonard et . 2002). Among al the domestic
animals, wolves/dogs have the longest continuous relationship with
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humans. The main reason for this may be a close fit in social dispositions
between wolves and humans (Hediger 1965; Clutton-Brock 1994; Eibl-
Eibesfeldt 1997; Schleidt and Shater 2003), explaining why humans have
developed such a strong mutua socid relationship, particularly with dogs
(Greiffenhagen 1993; Oeser 2001).

Dogs play an important role in animal-assisted therapy (Robinson
1995a; Ford and Olbrich 1997, Podberscek, Paul and Serpel 2000;
Otterstedt 2001; Olbrich and Otterstedt 2003). It has been shown that chil-
dren who grow up in the company of dogs develop into socially more com-
petent adults than other children (Endenburg and Baarda 1995; Melson
1995). In addition, beneficia effectsof dogs have been reported for the phys-
ically and mentally challenged (Ruckert 1987; Redefer and Goodman 1989),
for children (Meson 1995) and for the elderly (Hart 1995; Beck and Katcher
1996; Serpell 1996). Besides furthering subjective well-being and leading to
objective behavioral changes, pets may even significantly affect physiologi-
ca parameters related to longevity and good hedlth (Friedmann 1995).

However, most of these studies are correlational; longitudina studies
are needed to establish causdlity, but are rare (Endenburg and Baarda
1995). In this study, we presented a dog to a class of elementary school
children to test its short term effects on the children’s behavior, on their
socid interactions, and on the teaching situation, in general. To our knowl-
edge, this is the first sudy of its kind. Furthermore, in contrast to ques-
tionnaire or psychological testing, our ethologica approach yields direct
evidence for the potential behavioral effects of the dog.

Our null-hypothesis was that there is no significant effect of the dog's
presence on the behavioral parameters observed, as compared to a control
period without a dog. As a working hypothesis, we predicted that the dog
would act as a “socid lubricant” (Mugford and M"Comisky 1975) or
“socid catalyst,” for example, by making socialy withdrawn children more
open to communication. We aso predicted the dog would dampen the
potentialy cumbersome behavior of some of the more outgoing children,
thereby improving socid integration in this group. Questions were whether
and how much children would be attentive to, or interact with, the dog, and
whether and how the dog's presence would affect the activity, behavior and
socid interactions of the children. The psychological mechanisms behind
such behavioral changes could be care, affection and an increase in the chil -
dren’s sdlf-esteem and empathy (Endenburg and Baarda 1995); this was
investigated in a parallel psychologica study (Hergovich et d. 2002).

We aso expected the dog to affect the teaching Situation, ether by
increasing or decreasing the pupils’ attention towards the teacher. To test our
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Methods assigned seats of the 24 children (B: boys, G: girls) in the

classroom.Video-taping during the control (without dog)
We obsarved 24 ele- and experimental (with dog) studies was done during

. “free teaching situations”, i.e., children had to solve
mentary S:hOOI children tasks, but were allowed to move freely in the classroom
of multi-ethnic back-

ground (see Hergovich et d. 2002) at aschool inVienna. Their mean age was
6.7 years (SD=0.65). The classroom was arranged as shown in Figure 1, and
throughout the study number codes were used for the ten girls and 14 boys.

Becauseit is hard to overcome the legal and bureaucratic hurdles asso-
ciated with bringing dogs to a school in Austria, our sample was chosen
opportunigtically. We took advantage of the unlikely co-occurrence of an
elementary school teacher owning suitable and well-trained dogs, a dog-
friendly and open-minded school principal, and the co-operative Vienna
school administration. By coincidence, the class was multi-ethnic; thiswas
an additiona benefit for our study, because the children may have been
behaviorally less homogenous and certainly were more challenging to
teach (requiring two teachers and one trandator in the classroom) than a
group of children with a more homogenous cultura background. Our
impression was that the potential effects of the dogs on behavior would be
particularly pronounced in our sample.

The three dogs in the study were a male retriever (five years old), a
female husky (three yearsold) and afemale cross-breed (eight monthsold),
al owned by the main classroom teacher, Veronika Poszvek. They were
medium-sized (50-55 cm high at their shoulders) and the retriever and
husky were certified therapy dogs. They were gentle and friendly with the
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children, who were alowed to interact with the dogs in a respectful way at
any time. It was only when it was on its mat that the children were asked to
leave the dog adone. At the start of the project, children were instructed
about the dogs' needs and were shown how to care for and handle the dogs.

Before the beginning of our observations, the children had been togeth-
er for afour-month period, with approximately five hours per day, fivetimes
per week classroom contact. Hence, socia equilibrium was aready estab-
lished when our project started with a one-month control period (no dog
present). This was followed by a one-month experimenta period, when a
single dog was present every day, for the entire time children spent in the
classroom. During the two periods (control and experimental) the children
were video-taped three times per week for one hour “open teaching Situa-
tions” (in which children were asked to solve tasks, but did not have to
remain seated), with parental consent. For this purpose avideo camerawas
fixed in a front corner of the classroom covering a 90° angle (Figure 1).
Children were able to interact freely with their classmates, the two teachers
in the class, and with the dog present during the experimental period.

Behaviora data were coded from videotapes. We applied two differ-
ent methods: 1) focal sampling: a certain individual was observed and the
predefined behaviora categories (see below) were used, and 2) scan sam-
pling, where the behavior of al individuals at certain time points was
recorded (Martin and Bateson 1993). These two approaches complement-
ed one another. The scan method was used to survey the behavior of the
entire class at a given point of time, wheress the focal method served to
look at individua behavior in more detail.

During focal observations, nine behaviora categories of within-children
interactions and two categories of child-dog interactions were coded (comp.
Grammer 1988): 1) conspicuous behavior: Focd individual (FI) loud and
conspicuous, teacher and other individua stake natice, but do not get in con-
tact; 2) locomotory play: Fl in co-ordinated contact with one or more other
children, within or not within reach—for example, they play tag or rough and
tumble, but without explicitly aggressive behavior; 3) mild aggression: Fl
provokes others without obvious reason—for example, by dight beating,
pushing, kicking or shouting; 4) intermediate aggresson: FI moderate, but
digtinctly agonigtic, often in response to a provocation or for other reasons;
5) strong aggression: Similar to (4), but F acts more violently. Opponent
within reach; 6) escalating aggression: Fl in an escaated fight with one or
more other children. Similar to (4) and (5), but more violent. Opponents are
within each others' reach, fight brought to an end by someone esg; 7) inter-
vene: Fl triesto intervenein aquarrel of others and to settleit; 8) dog-con-
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tact: Dog within reach of the FI, who touches, strokes, plays or talkstoit; 9)
interest in dog: The dog may or may not be within reach of the FI, who
watches it or asks the teacher questions about the dog. The behavior of each
child was observed and coded for the full length of the video tapes. At the
occurrence of any of these categories, it was recorded with whom the focal
individua had interacted, and the duration of this interaction was noted.

For the scan method, atota of 25 behaviord categorieswere defined, cov-
ering virtually al of the observable behaviors of the children (Grammer 1988).
1) st: scanned individud (Sl) gts; 2) walk/stand: SI walks or stands; 3) run:
S runs, 4) move: Any other movement of Sl except for walking and running—
for example, jumping, dancing, crawling; 5) alone No other individua with-
in reach of S; 6) in group: One or more others within reach of S; 7) seated:
S @ her/his chair; 8) not seated: S not a his’her chair; 9) concentration:
Attention of Sl drawn to an exercise, object, towards him/hersdlf (automanip-
ulation), not in contact with other children over an exercise; 10) attention
towards teacher: S dtentive towards the teecher, but does not get in contact;
11) watch: Attention of Sl drawn towards other children, but does not get in
contact; 12) conspicuous behavior: Sl loud and conspicuous, teecher and other
individuastake notice; 13) close contact with teacher: Teacher in contact with
S—for example, by talking or handing over an object; 14) close contact with
neighbor: Child a nearest chair within reach of S, they are in contact, for
example by taking or handing over an object, or via aggressive behavior; 15)
close contact with other child: Child other than the nearest neighbor iswithin
reach of S, they are in contact, by taking, or handing over an object, or via
aggressive behavior; 16) talk/itouch/object: Sl taksto individua within reach,
touchesthe ather, shows, takes or handles over an object; 17) aggression, close
range: A child within reach is attacked by SI—for example, by begting, push-
ing, kicking; 18) aggression received, closerange: S atacked by achild with-
in reech—for example, by besating, pushing, kicking; 19) rough-and-tumble:
Sl and partner within reach of each other, showing behavior such asdight best-
ing, pushing or kicking, but in aplayful context without aggression, which can
be seeninthefacid expressionsof the children (Eibl-Eibesfeldt 1997; 20) con-
tact from distance with teacher: Teacher not within reach of Fl, in contact, for
example, by caling or loud talking; 21) contact over a distancewith neighbor:
Child at thechair beside SI not withinreach of S, they arein contact, for exam-
ple, by cdling, talking loudly, throwing of objects, or aggressive behaviar; 22)
contact over a distance with other child: Contact with child other than neigh-
bor and not within reach of Sl—for example, by cdling, talking loudly, throw-
ing of objects, or aggressive behavior; 23) shout/object-throw: Sl talks loudly
to, shouts, or throws an object towards another one, not within reach; 24) play
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or playful challenge from distance: SI plays with another child or chalenges
from adistance; 25) aggression fromdistance: S not within the reech of part-
ner, both showing aggressve behavior—for example, shouting or throwing
objects a each other.

Multiple scoring of categories was possible; for example, categories
“gt” and “aone”’ could be registered at the same time. Coding was done
from the same videotapes as those used for the focal observations. Thetape
was stopped every four minutes (in the case of the control study), or five
minutes in case of the experimental study. Therefore a near-match of sam-
ple size was reached for the two periods. The total observation time of the
control period was 369 minutes, resulting in 84 scans; the experimental
period lasted 428 minutes, resulting in 82 scans. If a child was not in the
classroom ét the time of a scan, no value was registered.

We did not employ a paralldl, externa control group (a different class
where no dog or a dog model/toy would be introduced in the experimental
study; see Hergovich et a. 2002) because our approach was particularly
labor-intensive, and studying an external control group would have
exceeded our resources. Also, each group of children may be unique in
how they interact with their individua teachers. Indeed, our results showed
considerable individual variation in the children’s responses to the dog,
supporting this initial assumption. Hence, we resorted to using only the
internal control design (before/after).

Mean frequencies of occurrence and duration were cal cul ated for each vari-
able and child in the case of the foca data, and mean frequencies were calcu-
lated in the case of scan data. This was done to sandardize for differencesin
observation time, due to differences in length of the control and experimental
dudies, and due to different times individuds were dbsent from schoal. This
resullted in datascores between 0 and 1 inthe case of scan sampling, whichwere
arcsine transformed before andysis As data were not normdly distributed
(Kolmogorov-Smirnov  Test), we employed non-parametric tess, Mann-
Whitney U for independent samples (sex differences within group) and
Wilcoxon for dependent samples (differences between groups). The SPSS 8.0
datidica oftware package was employed for andysis.

Results

Focal observations revealed that children showed consderableinterest inthe
dog, with large differences between individuas. On average, boys watched
the dog three times per hour (SD+ 1.3, min. 0.9, max. 5.5) and girlswatched
the dog 2.7 times per hour (D£ 1.2, min. 1, max. 4.7). Boys spent, on aver-
age, 275.9 seconds per hour (SD+ 100.4, min. 129.1, max. 474.5) watching

152 Anthrozogs, 16 (2) - 2003 Kotrschal & Ortbauer


Owner



the dog, while girls did so for 291.8 seconds (D+ 92.9, min. 167.8, max.
477.2). On average, boystouched or stroked the dog 3.2 times per hour (SD+
2.1, min. 0.9, max. 7.3), whilegirlsdid this 2.7 times per hour (SD+ 1.8, min.
0.7, max. 5.8), with boys taking, on average, 56.7 seconds (SD+ 70.1, min.
1.3, max. 236.5) to do this, while girls took 89 seconds (SD+ 92.7, min. 4.9,
max. 325.6). Hence, the boys spent, on average, 9.2% of their timein class
relaing to the dog, and girls spent 10.6% of their time. None of these differ-
ences between the sexes were satistically significant.

Scan sampling reveded, with the dog in the classroom, that children in
the class were significantly less adone (Wilcoxon Z=-2.8, p=0.005), more
often found in a group (Z=-2.77, p=0.006), less often in their assigned seat
(Z=-3.2, p=0.001), concentrated less on what they were doing individualy
(Z=-3.06, p=0.002), and had significantly fewer voca (Z=-2.89, p=0.004) and
provocative (Z=-2.58, p=0.01) interactions over adistance. Quite remarkably,
children paid more attention to the teacher (Z=-3.91, p<0.000) when the dog
was in the classroom. The same pattern for children was found in boys, in
generd (Wilcoxon: done Z=-2.04, p=0.041; in group: Z=-2.23, p=0.026;
segted: Z=-2.42, p=0.016; concentrated: Z=-2.73, p=0.006; vocd: Z=-2.54,
p=0.011; provocative: Z=-2.31, p=0.021). In contradt, girls showed fewer
behaviora changeswith the presence of the dog, than did the boys. When the
dog was present, girls were less often at their assgned seat (Wilcoxon Z=-
2.09, p=0.037), had less contact with their direct neighbor (Z=-2.29, p=0.022)
and were more attentive towards their teacher (Z=-2.29, p=0.022).

A dosr examingtion of individud interactions via focd sampling
revedled that children showed conspicuous and troublesome behavior consd-
erably less often when the dog was in the classsoom (Wilcoxon Z=-2.17,
p=0.03), and were sgnificantly less aggressive. With the dog in the classroom,
the children showed dl categories of aggressive behavior less often than inthe
preceding control period when the dog was absent (mild: Z=-3.77, p<0.000;
intermediate: Z=-3.3, p=0.001; srong: Z=-2.8, p=0.005; escdating: Z=-2.38,
p=0.017) and, hence, d 0 intervened less often to terminate agonidtic interac-
tions (Z=-2.86, p=0.004). Concomitantly, duraion of conspicuous behavior
decreased with the presence of the dog (Z=-3.29, p=0.001), as did duration of
mild, intermediate and strong aggression (mild: Z=-3.04, p=0.002; intermedii-
ate: Z=-3.3, p=0.001; drong: Z=-2.8, p=0.005). Interestingly, locomotory play
remained unaffected by the presence of the dog (Z=-1.61, p=0.11).

The same pattern was found for the boys aone; they showed less con-
spicuous behavior when the dog was present (Wilcoxon Z=-2.29, p=0.022)
and for a shorter duration (Z=-2.79, p=0.005), compared with when there
was no dog. With the dog in the classroom, boys were less often aggressive
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(mild: Z=-3.11, p=0.002; intermediate: Z=-2.93, p=0.003; strong: Z=-2.37,
p=0.018; escalating: Z=-2.2, p=0.028) and, hence, interventionsto terminate
aggressve interactions occurred less frequently (Z=-2.2, p=0.028). Also,
with the dog present, the boys' agonigtic interactions lasted for shorter peri-
odsof time (mild: Z=-2.86, p=0.004; intermediate: Z=-2.93, p=0.003; strong:
Z=-2.37, p=0.018). For the girls, only two behaviora categories decreased
ggnificantly in frequency when the dog was present: mild aggresson
(Wilcoxon Z=-1.96, p=0.051) and interventions to terminate agonistic inter-
actions (Z=-2.1, p=0.036).

Although attentiveness towards the dog did not significantly differ
between the sexes (see above), the dog seemingly affected the socia behav-
ior of the boys more profoundly than it did for the girls. This may be
explained by thefact that the boys were generally more “rough-and-tumble”
intheir behavior than the girls and, hence, showed conspicuous behavior sig-
nificantly more often than girlsdid during the control period (Mann-Whitney
U=18, p=0.004). During this time, boys showed locomotory play (U=30.5,
p=0.032) and agonigtic interactions (mild: U=24.5, p=0.012; intermediate;
U=27.5, p=0.015; escalating: U=38.5, p=0.044) more often than girls. Also,
boys were engaged in conspicuous behavior and mild, as well as intermedi-
ate, aggression for longer periods of time than girls (conspicuous: U=19,
p=0.004; mild aggression: U=30.5, p=0.032; intermediate aggression:
U=27.5, p=0.015). The basic sex differences in behavior remained
unchanged during the experimental period (dog present); boys till showed
sgnificantly more congpicuous behavior (Mann-Whitney U=24, p=0.011),
more locomotory play (U=29, p=0.026), as well as mild (U=21, p=0.006)
and intermediate aggression (U=30, p=0.008) than the girls, even though the
dog mainly affected the behavior of the boys (see above).

Discussion

Social integration via the dog

Most of the observed children came from families who recently emigrated
to Austria (see Hergovich et d. 2002), and many till faced language prob-
lems. It is therefore no surprise that individua behavior was diverse,
ranging from withdrawal to near-permanent overt activity and aggressive-
ness, creating adifficult teaching Situation. Still, independent of the diverse
culturd backgrounds and individua histories, most of the observed
children, of both sexes, were attracted to the dog.

We provide direct behaviord evidence that the mere presence of adog had
significant pogitive effects on the socidization of these children. Although indi-
viduds differed substantidly in their interest in the dog and in their behaviora
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responses, the dog's presence resulted in socid integration of the group, main-
ly by decreasing behaviora extremes. The dog dso influenced more intense
communication between children and between child and teacher. When the
dog was present, overt activity and withdrawa, as well as aggressive interac-
tions, decreased and group activities increased. Animal-assisted therapy has
produced smilar effects in autistic children (Redefer and Goodman 1989;
Otterstedt 2001). Even though children in our study concentrated less on their
individua exercises when there was adog present, they were at the sametime
more attentive to their teacher. Children seemed to assume responsibility for
the dog by acting consderate and observing its needs. In return, in Sitting close
by and through stroking, children received affection from the dog, which they
may havetried to attract before through troublesome behavior (Ruckert 1987).

Our findings fit the known gender differences in behavior: girls
showed generally less rough-and-tumble play than boys (Grammer 1988;
Nelson 1995; Eibl-Eibesfeldt 1997). For this reason, the potential for
change was greater for the boys than the girls, which was indeed the case
in our study (see aso Guttmann et al.1983); the presence of a dog influ-
enced the behavior of the boysand girlsin asimilar way, but had more pro-
nounced effects on the boys.

Mechanisms of social integration

The mechanisms leading to the observed behavioral changes were diverse.
A number of children spent a considerable amount of time in contact with
the dog. For some, this simply decreased their time available for bothering
classmates. Thisis exemplified by individua 18, a boy, who was loud and
troublesome during the control study and therefore permanently distracted
the attention of his classmates from the teaching situation. In the presence
of a dog, whom he frequently stroked and played with, his behavior
changed dramatically. This smply decreased the amount of time available
for troubling his classmates. Others watched the dog extensively, but
avoided direct contact and kept a respectful distance. Still others (mainly
girls) did not seem to take particular interest in the dog. In genera, chil-
dren acted in a considerate way towards the dog and obeyed the teacher’s
advice not to be overly noisy or impetuous in its presence. Also, it was
obvious that some of the more active pupils were especially eager to learn
more about the dog’'s behavior and needs. Findly, it seemed that the
teacher’'s authority increased in the presence of her compliant dog com-
panion, particularly towards some of her male pupils. Hence, the dog did
not distract the children from being attentive towards the teacher; instead,
it increased their attentiveness toward the teacher.
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The dog facilitates child development

It iswell documented that children who grow up with dogs or other ani-
mal companions enjoy benefits with respect to their socio-emotional and
cognitive development (Robinson 1995a; Ford 1997; Podberscek, Paul
and Serpell 2000). Children growing up with pets generally show higher
self-esteem, empathy and responsibility, and develop into socialy more
competent adults than children who do not grow up with pets (see
Endenburg and Baarda 1995 for review). However, in these studies the
family environment can never be excluded as a confounding variable.
Potentialy, the “social climate” in families where parents associate with
pets may be different to that in families without pets. This makes the
causal effects of parenting style on the development of children difficult
to disentangle from the contribution made by the pet animal. In support of
the idea that the causal variable is indeed the pet, our present experimen-
tal study showed profound short-term effects on the individual and socia
behaviors of children, and aso showed how these were achieved viainter-
acting with the dog. Although the attention towards the teacher was posi-
tively affected, the primary cause for the observed behavioral changeswas
the dog's presence.

The objection may be raised that only an internal control was used
and that the observed changes may have occurred even without the dog—
an effect of the groups socia dynamics over time. Thisis unlikely because
the group had aready been together for four months before the control
observations started, and therefore they probably had reached some sta
bility in social interactions already. Furthermore, changes were rather spe-
cificand could in part be attributed to the interactions with the dog or with
the teacher. In addition, a parallel psychological study with the same chil-
dren, employing a paralel externa control group, produced similar
results. In that study, only the group with the dog present showed an
increase in empathy with animals and an increased devel opment of auton-
omy and of self/non-self segregation, which isregarded as afoundation of
sengitivity towards the needs and moods of other people (Hergovich et al.
2002). Furthermore, only in the dog group did the teachers report higher
socia integration and a decrease in the number of aggressive children.
These ratings are substantiated by our present behaviora data.

No more behavioral data were taken after the experimental period
ended. However, the teacher continued to bring her dogs to school during
the following year and reported that the effects found in this study were
lasting. In addition, psychological testing revealed positive effects of the
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dogs on the children’s socia and cognitive development after only three
months (Hergovich et a. 2002), hardening the evidence that pets, particu-
larly dogs, are indeed postive causal agents in child development
(Endenburg and Baarda 1995).

Conclusions

Despite the multi-cultural background of our focal class, we are confident
that the present results can be generdized to similar teaching situations,
because basic behavioral dispositions, socia interactions and interest in
animals seem independent of culture (Grammer 1988). This is supported
by numerous case reports of teachersfound in the press and at anumber of
meetings (e.g., Ford and Olbrich 1997) which, without exception, are con-
sistent with our present findings. We conclude that the use of dogs at
schools would be a cheap and potentialy easy means for counteracting
individua child behavioral problems, for supporting social and cognitive
development, for aiding socia integration, and for improving teaching sit-
uations. However, a number of hurdles prevent a more widespread use of
dogsin schools. First of all, there hasto be ateacher with adocile and well-
trained dog, because dogs need an individual relationship with someone
and cannot simply be kept at school under communal care. Such teachers
will remain an exception rather than the rule. Furthermore, such a project
needs to consider the relevant legal background, and needs an open-mind-
ed school board, parenta consent and suitable liability arrangements. Such
hurdles are unfortunate, considering the potentia benefits of having dogs
at school. The benefits far outweigh the potentia risks, such as the danger
of injuries or hygiene.
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