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The Development and Pilot Evaluation of a ‘Serious Game’ to Promote Positive Child-Animal

Interactions

Running head: SERIOUS GAME TO PROMOTE POSITIVE CHILD-ANIMAL INTERACTIONS

Abstract

Animal welfare education aims to nurture compassion, respect and kindness to animals but there
remains a need for more rigorous evaluations of such programmes to assess the most effective
approaches. Incorporating technology into animal welfare education is a relatively novel field. This
study examines the process of designing, developing, and evaluating the effectiveness of a new
theoretically-driven educational computer game intervention. Pet Welfare was designed for children
aged 7-12 years, to promote positive child-animal interactions. A pre-test, post-test, test-control,
quasi-experimental design was used using a self-report questionnaire that children completed within
class. Participants included 184 primary-school children from schools in Scotland, UK. The results
indicated a positive impact on knowledge about animal welfare needs, knowledge about appropriate
and safe behaviour towards pets and beliefs about pet minds. Children were also less accepting of
cruelty to pets. . There was no impact on self-reported compassion. This study presents the first
evaluation of a digital animal welfare ‘serious game’ for children, demonstrating the benefits of
incorporating technology and game-based learning into animal cruelty prevention. The results of this
study will inform future education directions for those wishing to promote positive and safe

relationships between children and animals.

Key words: Animal Cruelty; Animal Welfare; Children; Education; Technology; Serious games

Introduction

School-based animal welfare education aims to nurture compassion, respect and kindness to animals,
can facilitate empathy, humane attitudes, prosocial skills and behaviour, and can play a key role in
violence prevention (Arbour, Signal & Taylor, 2009; Ascione & Weber, 1996; Faver, 2010; Nicoll,
Trifone & Samuels, 2008). Such programmes can be built into existing curricula, follow school
pedagogy and therefore meet educational standards by building on specific subjects (‘curriculum-
blended’; Ascione, 1997). Animal welfare education programmes can also be built upon the
framework of curriculum for excellence (Hawkins, Williams & Scottish SPCA, 2017a). Even though

many programmes that involve direct child-animal interactions have proven to be successful (e.g.
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Nicoll, Samuels & Trifone, 2008; Tardif-Williams & Bosacki, 2015), direct contact is neither always
possible nor necessary (e.g. Ascione, 1993; Hawkins, Williams & Scottish SPCA, 2017a). Scientific
evaluations of such programmes are lacking, and evaluation studies that do exist, lack methodological
rigour with many not including control groups. This paves the way for new collaborations between
researchers, psychologists and animal welfare organisations to develop and evaluate the effectiveness

of such programmes and assess the best practices in promoting positive human-animal interactions.

There is a lack of research into the development and evaluation of interventions which aim to prevent
animal cruelty and to promote positive child-animal interactions. Those interventions that do exist,
have focused on intervention once a child has been cruel to an animal, rather than on prevention. Most
research on childhood animal cruelty rarely considers cruelty within the general population, instead
focusing on narrow clinical or other special populations (Ascione, 1993; Felthous & Kellert, 1987;
Hawkins, Hawkins & Williams, 2017; Longobardi & Badenes-Ribera, 2018), but ideally, prevention
programmes should be universal. We know from previous research (Hawkins, 2018; Hawkins,
Hawkins & Williams, 2017) that most cruelty towards animals in childhood is accidental, and that
education is the key to preventing unmotivated animal cruelty and promoting positive and safe child-
animal interactions (Hawkins, Williams & Scottish SPCA, 2017a). We also know that dogs, cats and
rabbits are not only the most common pets in the UK, but also the most common targets for pet
cruelty in childhood (Scottish SPCA, 2017; PDSA, 2011). The present study examines the
effectiveness of a new theoretically-driven digital educational intervention for children in the general
population, focusing on dogs, cats and rabbits. Pet Welfare was designed to enhance compassion,
understanding of animal sentience, animal welfare needs, appropriate and safe behaviour towards

animals, and prevent animal cruelty from an early age.

As mentioned, childhood animal cruelty is often unintentional, and may have cognitive roots,
resulting from misinterpretation of animal behaviour and welfare needs, as well as a lack of
knowledge about appropriate and safe behaviour towards animals, and lack of ability to recognise
emotional signals in pets (Hawkins & Williams, 2016; Lakestani, Donaldson, Verga & Waran, 2006;
Meints & De Keuster, 2009). Reducing acceptance of animal cruelty (indicative of cruelty behaviour)
through education is a key goal, which could be achieved through the inclusion of emotional material
aimed to increase beliefs about animal minds, how to accurately identify emotional signals (Hawkins
& Williams 2016; Lakestani, Donaldson & Waran, 2014; Meints, Racca & Hickey, 2010), and
through examples of animal cruelty and neglect (Hawkins, Williams & Scottish SPCA, 2017a).
Educational materials need to be child-friendly and ethically appropriate, without distressing images.
This can be tackled through focusing on accidental and intentional animal cruelty using common

everyday scenarios and behaviours (e.g. “Should you pull a cat’s whiskers?”).
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Considering unmotivated animal cruelty and neglect, children also seem to lack detailed animal
welfare knowledge (Jamieson et al., 2012; Muldoon et al., 2009; Wells & Hepper, 1995), leading to
inadequate animal care (Batson, 2008) and animal welfare issues such as irresponsible pet ownership
(Buckland et al., 2014). Research shows that even adult pet owners lack knowledge about pet welfare
and social needs, especially concerning rabbits (Edgar & Mullan, 2011). Teaching children about the
complex welfare needs of animals, their natural behaviours and social needs, is important to promote
positive pet-owner relationships and prevent accidental cruelty and neglect (D'ovidio, Pierantoni,
Noviello & Pirrone, 2016). Moreover, evidence-based educational interventions that target these
cognitive factors may have the potential for promoting responsible pet care, optimal pet welfare, and
for the prevention of cruelty and neglect (Buckland et al., 2014; Tardif-Williams & Bosacki, 2015).

Computer games for educational purposes (i.e. ‘game-based learning’ or ‘serious games’), have been
found to be more effective at increasing learning and retention, and cognitive outcomes than
traditional teaching methods (Vogel et al., 2006; Wouters, Van Nimwegen, Van Oostendorp & Van
Der Spek, 2013). Computer games can be built upon the science or “pillars’ of learning, ensuring high
quality education, and can target both cognitive and affective aspects of learning and have been
shown to promote helping behaviour and reduce aggressive cognitions (Ewoldsen et al., 2012;
Schmierbach, 2010; Chi, 2009; Hirsh-Pasek et al., 2015; Alfieri et al., 2011; Darling-Hammond,
2008; Fisher et al., 2011; James & Swain, 2011). Moreover, technology can be utilised to create
emotionally engaging experiences for children which fosters interest in animals, promotes a sense of
emotional connection to another species, and subsequently elicits cognitive and affective empathy for
animals (Webber et al., 2017). The use of photos can stimulate positive responses towards animals
(Myers, Saunders & Bexell, 2009). There is therefore exciting potential for new educational computer

games to be developed and evaluated which aim to promote positive child-animal interactions.

The Present Study

The aim of this study was to evaluate the effectiveness of a new ‘serious game’ named Pet Welfare.
This study aimed to answer the following research question: Does the Pet Welfare game intervention
have a significant impact on children’s beliefs about pet minds, knowledge about animal welfare
needs, knowledge about appropriate and safe behaviour towards pets, compassion towards animals
and acceptance of cruelty to pets? It was hypothesised that there would be a significant pre- to post-
test change for all target outcomes for the intervention group but not the control group.

Method
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Development of Pet Welfare

Pet Welfare was developed using Articulate Storyline 2 (www.articulate.com), an e-learning tool that
allows interactive educational material to be developed for online or offline use. A series of
interactive levels were developed for the three types of pets (dogs, cats and rabbits) incorporating text,
images and sound. Three levels were developed per animal to provide variety and different
interactivity. Children received feedback throughout the game and viewed their scores. All images
were either provided by the Scottish SPCA or purchased from photo stock websites. Once developed,
the game was downloaded and played offline through the Articulate Storyline Mobile App player on

iPads in class (also available on other devices).

Based on a literature review, key target outcomes were decided before the development of the game,
feeding into decisions made regarding content, and therefore were the focus of the evaluation
procedure. A logic model based on the Evidence Based Practice Unit (EBPU) Logic Model (Wolpert
et al., 2016) was created to inform the development of the game (Figure 1). Based on the logic model,
an evaluation questionnaire was developed. This included measures to test the key target outcomes of
the game (knowledge, beliefs about pet minds, compassion and acceptance of cruelty to pets). All
content and feedback were based on current scientific research into animal sentience, behaviour and
welfare and confirmed by animal behaviour experts to ensure accuracy and to avoid misinformation.
Images were also sent to three animal behaviour experts for validation during the development phase
to ensure accuracy of the emotions displayed. All three behaviour experts had expertise in identifying

and recognising behaviour stills and agreed accuracy of all images.

[Figure 1 about here]

Level 1: Sentience and Belief in Animals Minds

Level 1 targeted children’s beliefs about pet minds. The aim of this level was to teach children that pet
animals are sentient and to facilitate their beliefs about pet minds using the most up-to-date research
on animal emotion and cognition. The questions focused on the items from the Children’s Beliefs
about Animal Minds measure (Hawkins & Williams, 2016), happiness, sadness, fear, pain and
intelligence. In this level, an image was presented on the screen (e.g., a scared dog) with the question
“how is this dog/cat/rabbit feeling?”. Children had to choose a correct answer from four options
(happy/sad/scared/in pain). One image per emotion (happy/sad/scared) was provided per animal.
Where no suitable image was available, children were shown a neutral image of an animal and asked
“can dogs/cats/rabbits feel pain?” and “are dogs/cats/rabbits clever?” and subjects had to click yes or
no on the screen. Feedback was provided about information on animal behaviour relating to those
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emotions (e.g. “This dog is frightened. A frightened dog might crouch down or whimper”). The
feedback was made short, simple and child-friendly. For correct answers, children were congratulated
and provided with feedback, for incorrect answers, “oops that was incorrect” was displayed and
children were given another chance. All emotion images had a plain white background to prevent

children from looking for visual cues in the background of images.

Level 2: Knowledge of Animal Welfare Needs

The goal of level 2 was to tackle potential inaccurate knowledge and promote new knowledge around
the welfare needs of animals and highlight the five freedoms. This level focused on what pet animals
need to be ‘happy and healthy’ through a ‘drag and drop’ game. For each animal, children had options
of care items (e.g. water) and distractors (e.g. chocolate) to move on the screen and were asked “what
does a dog/cat/rabbit need to be happy and healthy?”. Correct items had to be moved onto a target
animal icon and incorrect items onto a bin icon. Incorrect answers ‘bounced back’ and so children had
to keep trying until all items were on the correct location. Once finished, feedback was provided about

the five freedoms for each animal to reinforce learning and provide context to the items.

Level 3: Appropriate Behaviour

Level 3 focused on children’s interactions with pets, which is important for preventing accidental
animal cruelty (Buckland et al., 2014; Shen et al., 2016). This level involved a quiz where children
had to respond to questions by pressing ‘yes’ or ‘no’. The questions related to animal welfare
knowledge (e.g. “Should you give a dog chocolate?”), accidental animal cruelty (e.g. “Should you
hold a rabbit upside down like a baby?”), motivated animal cruelty (e.g. “Should you kick a cat?”),
animal neglect (e.g. “Should you leave a cat alone for a few days without feeding it?”) and safe
behaviour towards animals (e.g. “Should you approach a dog you don’t know?”), two questions per
theme and ten questions per animal. Feedback reinforcing key messages was provided after each
guestion (e.g. “Rabbits do not like this, they become stressed. It slows their heartbeat and puts them in

a trance like state which can be harmful”).

Evaluation Method

Participants
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Participants included 184 primary school children, 92 test and 92 control (53% boys, 47% girls) from
three schools in West Lothian, Scotland, UK. Randomisation was not possible for this study and so a
guasi-experimental design was used. Two schools made up the test group and one school made up the
control group. Children were aged between 7-years and 12-years (M=10, SD=1) and from two age
classes, 7-9-years (42%) and 10-12-years (58%). The control group was from a separate school and
age-matched to the test group. Most children had pets (63%). The types of pets owned were: dogs
(40%), cats (20%), rabbits (1%), other small mammals (8%), horse/donkey/pony (2%), birds (4%),
fish (11%), and reptiles/amphibians (4%).

Design

A quasi-experimental, mixed factorial design was used to evaluate the intervention. One variable was
phase of testing (time), a repeated-measures variable with two conditions: pre-tests (day before
intervention) and post-tests (two days after intervention). The between-subjects variable was the

intervention condition (game intervention vs. control).

Procedure

The ethical guidelines of the British Psychological Society, specifically relating to research with
children, were adopted for this research, and ethical consent was granted from an internal review
board at the host university. Permission was granted from the local authority before schools were
contacted via email and telephone. Head teachers and class teachers were provided with information
regarding the study and participation was at their discretion. Parents/guardians were provided with a
covering letter and project information sheet at least a week ahead of the study. Opt-out forms were
provided to complete and return to the school if a parent/guardian wished not to give their consent for
their child to participate in the research project. Only one parent opted their child out from the study.

Child consent was also obtained with child-friendly consent forms.

The pre-test, intervention, and post-test conditions were conducted over three school days. Children
completed the pre-test questionnaire on the first day (Monday), played the game intervention on the
second day (Tuesday) and then completed the post-test questionnaire two days later (Thursday). The
control group followed a similar pattern whereby they completed the pre-test questionnaire on the first
day (Monday), went about usual class activities on the second day (Tuesday), and completed the post-
test questionnaire two days later (Thursday). The control group were able to play the game
immediately following the completion of the post-test questionnaire. On the intervention day, children
took turns individually playing the game at their school desk. The game took each child
approximately 15 minutes to complete.
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Pre- and Post-test Questionnaire

A self-report questionnaire was developed as the evaluation tool and administered during class time.
The questionnaire comprised of a range of validated child-animal measures described below, each
checked for reliability using Cronbachs Alpha. The questionnaire took each child approximately 15
minutes to complete and they could ask the researcher or their teacher for help if needed. The
researcher and teachers could only help the children read or understand a question and did not provide
the child with any answers. Demographic questions including gender, age and pet ownership (yes/no)
were incorporated. Other measures included: beliefs about pet minds, knowledge about the five
freedoms, knowledge about appropriate and safe behaviour, compassion, and acceptance of cruelty to

animals.

Children’s Beliefs about Pet Minds

An adapted version of the Children’s Beliefs about Animal Minds measure (Hawkins & Williams,
2016; Menor-Campos, Hawkins & Williams, 2018) was created for the purpose of this evaluation,
named Children’s Beliefs about Pet Minds. Each scale (e.g., “Do you think the following animals are
...7") relates to a specific sentience item (clever/pain/happiness/sadness/fear). These questions were
asked in relation to dogs, cats and rabbits. Each item is scored on a 5-point Likert scale (“Strongly
disagree” to “Strongly agree”). Total scores were calculated for each species (score range 5-25) as
well as an overall Child-BAM score across all species (score range 15-75) where a high score
indicates high Child-BAM. The measure demonstrated high reliability within the current sample (o=
0.91).

Children’s Knowledge about the Five Freedoms for Pets

This knowledge question asked, “What do dogs/cats/rabbits need to be happy and healthy?”. An
image of each animal was provided with space around the image for children to write freely. Answers
were coded according to the five animal freedoms. For example, mentioning food, water and hay for
rabbits would score the child three points for “freedom from thirst, hunger and malnutrition’. Total
scores for each species were calculated as well as a total knowledge score across species. The measure
demonstrated very good reliability within the current sample (o = 0.76). There was no maximum total

Score.
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Children’s Knowledge about Appropriate and Safe Behaviour towards Pets

This measure was developed specifically for this study to test elements of the intervention around
appropriate and safe behaviour. The measure asked, “Should you do the following...?” for 12 items.
Four questions per species were included and the questions were taken directly from those included in
the game intervention. One question per species was asked for welfare knowledge (e.g. “Give cats
toys such as a scratching post?”), one question per animal for cruelty (e.g. “Shout or scream at a
dog?”), one question per species for neglect (e.g. “Leave a cat for a few days without feeding it?””) and
one question per species for safe behaviour towards animals (e.g. “Touch a rabbit when it is showing
its teeth or stomping its feet?”). Total scores for each species were calculated (score range 4-20) as
well as a total knowledge score across all species (score range 12-60) where a high score indicated

high knowledge. The measure demonstrated very good reliability within the current sample (0= 0.74).

Children’s Compassion towards Animals

The Children’s Compassion towards Animals measure (CCA; Hawkins, Williams & Scottish SPCA,
2017b) was included for this evaluation. This measure uses a one 5-item scale asking “What do you
think about animals?” with five statements (e.g., “When | see an animal that is hurt or upset | feel
upset” and “When | see an animal that is hurt or upset | want to help it”). The measure was scored on
a 5-point Likert scale (“Strongly disagree” to “Strongly agree”). Total scores were calculated (range

5-25). This measure demonstrated good reliability within the current sample (o= 0.61).

Children’s Acceptance of Cruelty towards Pets (CACP)

A new measure was developed for the purpose of this study named Children’s Acceptance of Cruelty
to Pets (CACP). This measure included three 9-item scales with the question “Do you think it is
alright to..?” with nine statements (e.g. “make a cat scared?”). The measure was based on pet
sentience (e.g. “make a dog sad?” and “injure a rabbit”) and pet welfare needs (e.g. “not give a rabbit
food or water?”). The measure comprised of three separate scales, one for each pet species
(dogs/cats/rabbits). Each item was scored on a 5-point Likert scale (“Strongly disagree” to “Strongly
agree”). Total scores were calculated for each species (score range 9-45) as well as an overall cruelty
score across all species (score range 27-135) where high scores indicate high acceptance of animal
cruelty. This measure showed high reliability within the current sample (o= 0.85).

Analysis
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Total scores were added for each key variable for each individual at each sample point and data were
analysed at the individual level using the Statistical package for the Social Sciences Statistics 24
(SPSS Inc.), with a two-tailed significance of p < .05. Initially the data was checked for outliers,
normal distribution, homogeneity of variances and sphericity, and outliers were removed from
analysis. A two-way repeated measures ANOVA using time (phase of testing: pre-test, post-test) as
the within-subject variable and group (two conditions: test, control) as the between-subject variable,
tested main and interaction effects. The focus of the results reported below are the interaction effects
which show a difference in performance for the intervention group but not the control. Significant
interactions were analysed using simple main effects analysis of time within the treatment condition,
this indicated whether there was a significant change from pre-test to post-test in the test group, but
not in the control group. Where there was no statistically significant interaction, main effects were
reported. ANCOVA was used to examine whether the interaction remained significant once adjusting

for pre-test scores, age, gender and pet ownership.

Results

Beliefs about pet minds

Pet Welfare significantly improved total beliefs about pet minds scores; there was a statistically
significant interaction between the intervention condition and time (Table 1, 2). The intervention
group significantly improved at post-test whereas the control group did not. The difference between
game intervention and control at post-test remained significant when adjusting for pre-test scores and
demographics using ANCOVA (Table 3). A significant effect of the intervention was also found in
the scores given to each species’ minds, these effects remained significant when adjusting for pre-test
scores and demographics using ANCOVA (Table 1, 2, 3).

Children’s knowledge about the Five Freedoms

Pet Welfare significantly improved total knowledge about the five freedoms scores; there was a
statistically significant interaction between the intervention condition and time (Table 1, 2). The
intervention group significantly improved at post-test whereas the control group did not. The
difference between game intervention and control at post-test remained significant when adjusting for
pre-test scores and demographics using ANCOVA (Table 3). A significant effect of the intervention
was also found for dog, cat and rabbit welfare knowledge, these effects remained significant when

adjusting for pre-test scores and demographics using ANCOVA (Table 1, 2, 3).
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Knowledge about Appropriate and Safe Behaviour towards Pets

Pet Welfare significantly improved total knowledge about appropriate and safe behaviour towards
pets scores. There was a statistically significant interaction between the intervention condition and
time (Table 1, 2). The intervention group significantly improved at post-test whereas the control
group did not. The difference between game intervention and control at post-test remained significant
when adjusting for pre-test scores and demographics using ANCOVA (Table 3). A significant effect
of the intervention was also found for dog and rabbit behaviour knowledge. These effects remained
significant when adjusting for pre-test scores and demographics using ANCOVA (Table 1, 2, 3). No
significant effect of the intervention was found for knowledge about appropriate and safe behaviour
towards cats, although a significant difference was found after adjusting for pre-test scores and
demographics using ANCOVA (Table 1, 2).

Compassion towards Animals

Pet Welfare did not significantly improve children’s scores for compassion towards animals. No
statistically significant interaction between the intervention condition and time was found (Table 1, 4).
This result remained nonsignificant when adjusting for pre-test scores and demographics using
ANCOVA (Table 2).

Children’s acceptance of cruelty to pets

Pet Welfare did not significantly improve scores for total attitudes towards cruelty to pets, no
statistically significant interaction between the intervention condition and time was found (Table 1, 4).
However, a significant difference was found when adjusting for pre-test scores and demographics
using ANCOVA (Table 2). No significant effect of Pet Welfare was found for cruelty to dogs or cats,
these results remained nonsignificant when adjusting for pre-test scores and demographics using
ANCOVA (Table 1, 2, 4). There was a significant effect of Pet Welfare for cruelty to rabbits, this
remained significant when adjusting for pre-test scores and demographics using ANCOVA (Table 1,
2,).

[Tables 1-4 about here]

Discussion
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The purpose of this study was to evaluate a novel animal welfare ‘serious game’ named Pet Welfare.
The game was designed to impact the cognitive and affective dimensions of child-animal interactions,
with the overarching goal of preventing unintentional animal cruelty and neglect and to promote
positive child-pet interactions. The aim was to modernise and maximise the learning and teaching of
animal welfare education by utilising technology, thereby making animal welfare education more
interactive and engaging. A key question was whether the Pet Welfare game intervention would have
a significant impact on children’s beliefs about pet minds, knowledge about animal welfare needs,
knowledge about appropriate and safe behaviour towards pets, compassion towards animals and

acceptance of cruelty towards pets.

Firstly, it was promising that despite relatively high pre-test scores (average score 65.2 out of 75, 58%
scored above the mean), Pet Welfare was successful at increasing children’s beliefs about pet minds.
Total scores as well as scores for each animal, increased at post-test. These findings suggest that
teaching children about pet sentience will increase their understanding of animal minds.
Anthropomorphic attributions of emotions and cognition to other species, or holding a belief that
animals are sentient, is arguably at the core of human-animal relationships (Urquiza-haas &
Kotrschal, 2015). Such abilities facilitate social interactions, social bonds, but are also prerequisites
for empathy development and moral concern (Baron-Cohen, Tager-Flusberg & Lombardo, 2013;
Eisenberg, Huerta & Edwards, 2012). Believing that animals cannot feel emotions and lack sentience
(low beliefs about animal minds) is related to negative child-animal interactions (low compassion,
low humane behaviour, negative attitudes and higher acceptance of animal cruelty; Hawkins &
Williams, 2016) as well as aggressive beliefs and behaviour (Randour & Gupta, 2013; Sprinkle,
2008).

In recent years, there has been a movement towards focusing on positive welfare (increasing well-
being)., This movement involves education about increasing animal’s happiness such as opportunities
for enrichment and positive social interactions (Mellor & Beausoleil, 2015). In Pet Welfare
information was provided about what children can do to make their animals “happy and healthy’ in
line with animal welfare needs (The Animal Welfare Act, 2006; Animal Health and Welfare
(Scotland) Act, 2006). Pet Welfare was successful at increasing children’s knowledge about animal
welfare needs, this included total scores as well as scores for each pet type. These results are
promising when considering that teaching children how to interpret animal welfare needs will
facilitate positive child-animal interactions such as caring behaviour, and lead to better care (Muldoon
et al., 2009). Such caring behaviour may also foster a child-pet attachment which, as known from
previous studies, has developmental benefits (Muldoon, Williams & Lawrence, 2016, Hawkins,
Williams & Scottish SPCA, 2017b).

11
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Pet Welfare aimed to encourage children to think about an animal’s perspective and encourage
children to behave in ways that will not be harmful to an animal. Although evidence is limited, recent
findings demonstrate the potential of education at promoting such beliefs and knowledge (Angantyr et
al., 2016; Coleman, Hall & Hay, 2008; Fonseca et al., 2011). In line with these previous findings, it
was promising that Pet Welfare was successful in increasing children’s knowledge about appropriate
and safe behaviour towards pets. Children improved on total scores and for each pet type. Given the
range of positive psychological, emotional and physiological health outcomes of pets for children
(Purewal et al., 2017), facilitating positive and safe child-pet interactions has important implications
that are often overlooked in research. Increasing such knowledge, as demonstrated through Pet
Welfare, is also important for preventing injuries to children, as well as preventing distress to pets
(Shen et al., 2016), yet children lack this knowledge. One consequence of children’s lack of
understanding, is dog bites which remains a public health problem. With better knowledge, perhaps
children would learn better ways to interact with dogs, reducing the likelihood of being bitten
(Lakestani & Donaldson, 2015; Westgarth, Brooke & Christley, 2018). Future studies may wish to
include other common “high-risk’ situations such as safe child-dog interactions (Dixon, Mahabee-
Gittens, Hart & Lindsell, 2012) including touching or removing a food bowl when a dog is eating as
resource guarding is a common cause of dog bites (Reisner, Shofer & Nance, 2007). Also, safe
handling of animals may be important for preventing accidental injury to pets and injuries to children
(Dickman, 2013). This study supports previous research that found knowledge is the most susceptible
to change through intervention (Reisner, Shofer & Nance, 2007; Mariti et al., 2011; Vermeulen &
Odendaal, 1993).

A key aim of animal welfare education is to prevent violence towards animals, and it was anticipated
that Pet Welfare would decrease children’s acceptance of cruelty. However, a significant reduction
was found only for rabbits, a common target of cruelty and neglect. A lack of change overall may be
due to the measure itself, low acceptance of cruelty at baseline, or that the intervention did not have a
strong focus on animal cruelty. It is important to prevent childhood cruelty to animals given the
complex relationship between animal-directed and human-directed violence, low cognitive empathy,
behavioural problems and that cruelty attitudes and behaviour are related (Monsalve, Ferreira &
Garcia, 2017; Trentham, Hensley & Policastro, 2017; Hartman et al., 2016; Hawkins et al., 2017).
Further research is therefore required to examine how to successfully address animal cruelty in
childhood education, and address how attitudes towards animal cruelty, translate to long-term
behaviour. It was positive though that children in our study were generally unaccepting of cruelty at
baseline (scoring an average of 31.2 out of 135, where a high score indicates high acceptance). This
was especially true for dogs, and items relating to intentional cruelty. Future educational programmes

should be aimed at those children “at risk’ for violence.
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Another key aim of animal welfare education is to promote compassion and kindness towards
animals. However, Pet Welfare was not successful at increasing children’s self-reported compassion
towards animals. This suggests that it may not be possible to intervene at the affective level through a
short classroom-based digital educational intervention. Pet Welfare was designed to prevent
unmotivated, or accidental animal cruelty and neglect, and so it may not be effective for children who
lack compassion and empathy (Decety et al., 2016). Children in the current study also demonstrated
high compassion at baseline (average score of 20.8 out of 25), leaving little room for improvement. It
could be the measure used, or it could be argued that no change was observed due to Pet Welfare
being a one-off, short intervention. However, no impact on compassion was found in a longer-term (6
week) follow-up of a short intervention (Hawkins, Williams & Scottish SPCA, 2017a). It may be that
compassion is resistant to change through interventions that do not include direct contact with
animals, given that caring behaviour towards pets promotes attachment and compassion (Hawkins,
Williams & Scottish SPCA, 2017b). However, we cannot make conclusions about this given the lack
of evidence. Previous research has shown that direct contact with animals is important for developing
compassion, moral concern, species-specific knowledge of animal care, understanding of appropriate
about pet care and needs, and promoting human-animal bonds (Melson, 2003; Kurdek, 2008; Serpell,
2004; Yoyama, Lee & Muto, 1997). However, involving animals in education raises welfare concerns
and the impact on the animals themselves who are involved in animal welfare education is very much
an under researched (Fine & Huss, 2017). There is no legislation in the UK to enforce these types of
activities. The question of whether the affective domains of child-animal interactions can be promoted

through humane educational remains.

Kellert (1985) recommended focusing educational efforts for 6-10-year-olds on children’s
affective reactions to animals and building on children’s positive orientations to animals. This is due
to this age range being characterised by a major increase in emotional concern and affection for
animals. A dramatic improvement in factual and cognitive understanding of biology and animals is
seen between 7-14 years (Binnie & Williams, 2002; Myant & Williams, 2005). As Pet Welfare was
aimed at children aged 7-12-years old, both affective and cognitive domains were targeted, and
potential age differences were considered, as recommended by Arbour, Signal and Taylor (2009).
Middle childhood is an important time for educational intervention due to a peak in pet ownership
(Paul & Serpell, 1993), receptivity to animal welfare education (Melson, 2003), as well as important
changes in cognitive development including increases in prosocial moral reasoning and empathetic
moral concerns (Eisenberg-Berg, 1979; Flavell, 2004). Furthermore, childhood is a key time for the
development of attitudes and related behaviours, reinforcing the importance of encouraging humane

orientations to animals early on (Borgi & Cirulli, 2015).

Although this study displays promising findings, longer-term evaluation is required with a larger

population to test the reliability of findings and suitability of the intervention for other cultural
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436  contexts. This research was conducted within three primary schools within West Lothian in Scotland
437  and so the results should be generalised with caution. Conclusions can only be drawn about the short-
438  term effects of the programme and it is not known how knowledge gained through this programme
439  will generalise to other animals and translate long term. However, feedback from the children was
440  extremely positive (scoring an average of 4.5/5), and the children reported that they wanted more
441  animals and more levels to play. It is recommended that a longer, more complex game with more

442  animal types and varied levels is developed.
443
444  Conclusion

445  This study highlights the potential of promoting positive child-animal interactions and preventing

446  accidental animal cruelty and neglect through the use of a fun, reward-based, interactive child-friendly
447  digital game. This study is the first evaluation of an animal welfare education computer game for

448  children and the results are promising with the game having a significant impact on knowledge,

449  attitudes and belief in animal minds. Future work in this area may include the development of more
450  varied and complex games, and different methods of delivering games. Through education, children
451  learn kindness, and how to become responsible animal citizens in their communities, which will in

452  turn have wider, long-term implications for a humane society and the prevention of violence.
453
454 Acknowledgements

455  We thank the schools, teachers and children who were involved for their invaluable time and
456 collaboration.

457
458 References

459  Alfieri, L., Brooks, P. J., Aldrich, N. J., & Tenenbaum, H. R. (2011). Does discovery-based

460 instruction enhance learning?. Journal of Educational Psychology, 103(1), 1.

461  Angantyr, M., Hansen, E. M., Eklund, J. H., & Malm, K. (2016). Reducing sex differences in
462 children’s empathy for animals through a training intervention. Journal of Research in Childhood
463 Education, 30(3), 273-281. https://doi.org/10.1080/02568543.2016.1178198

464  Animal Health and Welfare (Scotland) Act (2006). retrieved August 11, 2017 from
465 https://www.legislation.gov.uk/asp/2006/11/contents.

466  Animal Welfare Act (2006). Retrieved august 11, 2017 from
467 http://www.legislation.gov.uk/ukpga/2006/45/contents.

14



468
469

470
471
472

473
474
475

476
477
478

479
480

481
482
483

484
485
486
487

488
489

490
491
492

493
494
495

496
497

Arbour, R., Signal, T., & Taylor, N. (2009). Teaching kindness: The promise of humane education.
Society and Animals, 17(2), 136. https://doi.org/10.1163/156853009X418073

Ascione, F. R. (1993). Children who are cruel to animals: A review of research and implications for
developmental psychopathology. Anthrozods, 6(4), 226-247.
https://doi.org/10.2752/089279393787002105

Ascione, F. R. (1997). Humane education research: Evaluating efforts to encourage children's
kindness and caring toward animals. Genetic Social and General Psychology Monographs, 123(1),
57-78.

Ascione, F. R., & Weber, C. V. (1996). Children's attitudes about the humane treatment of animals
and empathy: One-year follow up of a school-based intervention. Anthrozods, 9(4), 188-195.
https://doi.org/10.2752/089279396787001455

Baron-Cohen, S., Tager-Flusberg, H., & Lombardo, M. (Eds.). (2013). Understanding other minds:

Perspectives from developmental social neuroscience. Oxford University Press.

Batson, A. (2008, June). Global companion animal ownership and trade: project summary. world
society for the protection of animals. Retrieved November 23 2017 from

http://s3.amazonaws.com/zanran_storage/www.wspa.org.uk/contentpages/48536804.pdf.

Binnie, L. M., & Williams, J. M. (2002). Intuitive psychological, physical and biological knowledge
in typically developing preschoolers, children with autism and children with Down's syndrome.
British Journal of Developmental Psychology, 20(3), 343-359.
https://doi.org/10.1348/026151002320620361

Borgi, M., & Cirulli, F. (2015). Attitudes toward animals among kindergarten children: species
preferences. Anthrozo6s, 28(1), 45-59. https://doi.org/10.2752/089279315X14129350721939

Buckland, E. L., Corr, S. A., Abeyesinghe, S. M., & Wathes, C. M. (2014). Prioritisation of
companion dog welfare issues using expert consensus. Animal Welfare, 23(1), 39-46. doi:
10.7120/09627286.23.1.039

Chi, M. T. (2009). Active-constructive-interactive: A conceptual framework for differentiating
learning activities. Topics in Cognitive Science, 1(1), 73-105. https://doi.org/10.1111/j.1756-
8765.2008.01005.x

Coleman, G. J., Hall, M. J., & Hay, M. J. (2008). An evaluation of a pet ownership education program
for school children. Anthrozods, 21(3), 271-284. https://doi.org/10.2752/175303708X332071

15



498
499
500

501
502
503

504
505

506
507
508

509
510
511

512
513

514
515

516
517
518

519
520
521
522

523
524
525

526
527
528

Darling-Hammond, L., Barron, B., Pearson, P. D., Schoenfeld, A. H., Stage, E. K., Zimmerman, T.
D., ... & Tilson, J. L. (2015). Powerful learning: What we know about teaching for understanding.
John Wiley & Sons.

Decety, J., Bartal, I. B. A., Uzefovsky, F., & Knafo-Noam, A. (2016). Empathy as a driver of
prosocial behaviour: highly conserved neurobehavioural mechanisms across species. Philosophical
Transactions of the Royal Society B: Biological Sciences, 371(1686), 20150077.

Dickman, M. B. (2013). Teaching rabbit care, empathy, and responsibility (Doctoral dissertation,
California State University, Northridge).

Dixon, C. A., Mahabee-Gittens, E. M., Hart, K. W., & Lindsell, C. J. (2012). Dog bite prevention: an
assessment of child knowledge. The Journal of Pediatrics, 160(2), 337-341.
https://doi.org/10.1016/j.jpeds.2011.07.016

d'Ovidio, D., Pierantoni, L., Noviello, E., & Pirrone, F. (2016). Sex differences in human-directed
social behavior in pet rabbits. Journal of Veterinary Behavior: Clinical Applications and Research,
15, 37-42. https://doi.org/10.1016/j.jveb.2016.08.072

Edgar, J.L., & Mullan, S.M. (2011). Knowledge and attitudes of 52 UK pet rabbit owners at the point
of sale. Veterinary Record, 168(13), 353. http://dx.doi.org/10.1136/vr.c6191

Eisenberg-Berg, N. (1979). Development of children's prosocial moral judgment. Developmental
Psychology, 15(2), 128. http://dx.doi.org/10.1037/0012-1649.15.2.128

Eisenberg, N., Huerta, S., & Edwards, A. (2012). Relations of empathy-related responding to
children’s and adolescents’ social competence. In (Zahavi, D, Sgren Overgaard, S.). Empathy:
From Bench to Bedside, (pp.148-163). Cambridge, UK: MIT Press.

Ewoldsen, D. R., Eno, C. A., Okdie, B. M., Velez, J. A., Guadagno, R. E., & DeCoster, J. (2012).
Effect of playing violent video games cooperatively or competitively on subsequent cooperative
behavior. Cyberpsychology, Behavior, and Social Networking, 15(5), 277-280.
https://doi.org/10.1089/cyber.2011.0308

Faver, C. A. (2010). School-based humane education as a strategy to prevent violence: Review and
recommendations. Children and Youth Services Review, 32(3), 365-370.
https://doi.org/10.1016/j.childyouth.2009.10.006

Felthous, A. R., & Kellert, S. R. (1987). Childhood cruelty to animals and later aggression against
people: a review. The American journal of psychiatry. 144(6), 710-717.
http://dx.doi.org/10.1176/ajp.144.6.710

16


http://dx.doi.org/10.1136/vr.c6191

529
530

531
532
533

534
535

536
537
538

539
540
541

542
543
544

545
546
547

548
549
550
551

552
553
554
555

556
557
558

Fine, A. H. & Huss, R. J. (2017). Legal and Policy Issues for Classrooms with Animals. In How
Animals Help Students Learn (Gee, N., Fine, A. & McCardle, P.) (pp. 49-60). Routledge.

Fisher, K., Hirsh-Pasek, K., Golinkoff, R. M., Singer, D. G., & Berk, L. (2011). Playing around in
school: Implications for learning and educational policy. In A. Pellegrini (ed.) The Oxford

Handbook of the Development of Play (pp. 341-360). New York: Oxford University Press.

Flavell, J. H. (2004). Theory-of-mind development: Retrospect and prospect. Merrill-Palmer
Quarterly (1982-), 274-290.

Fonseca, M. J., Franco, N. H., Brosseron, F., Tavares, F., Olsson, I. A. S., & Borlido-Santos, J.
(2011). Children’s attitudes towards animals: evidence from the RODENTIA project. Journal of
Biological Education, 45(3), 121-128. https://doi.org/10.1080/00219266.2011.576259

Hartman, C., Hageman, T., Williams, J. H., Mary, J. S., & Ascione, F. R. (2016). Exploring empathy
and callous—unemotional traits as predictors of animal abuse perpetrated by children exposed to

intimate partner violence. Journal of Interpersonal Violence, 0886260516660971.

Hawkins, R. D., & Williams, J. M. (2016). Children’s beliefs about animal minds (Child-BAM):
Associations with positive and negative child—animal interactions. Anthrozods, 29(3), 503-519.
https://doi.org/10.1080/08927936.2016.1189749

Hawkins, R. D., Hawkins, E. L., & Williams, J. M. (2017). Psychological Risk Factors for Childhood
Nonhuman Animal Cruelty. Society & Animals, 25(3), 280-312. https://doi.org/10.1163/15685306-
12341448

Hawkins, R. D., Williams, J. M., & Scottish Society for the Prevention of Cruelty to Animals.
(2017a). Assessing Effectiveness of a Nonhuman Animal Welfare Education Program for Primary
School Children. Journal of applied animal welfare science, 20(3), 240-256.
https://doi.org/10.1080/10888705.2017.1305272

Hawkins, R. D., Williams, J. M. & Scottish SPCA (2017b). Childhood attachment to pets:
Associations between pet attachment, attitudes to animals, compassion, and humane behaviour.
International Journal of Environmental Research and Public Health, 14(5), 490.
https://doi.org/10.3390/ijerph14050490

Hirsh-Pasek, K., Zosh, J. M., Golinkoff, R. M., Gray, J. H., Robb, M. B., & Kaufman, J. (2015).
Putting education in “educational” apps: Lessons from the science of learning. Psychological
Science in the Public Interest, 16(1), 3-34. https://doi.org/10.1177/1529100615569721

17



559
560
561

562
563
564

565
566
567

568
569

570
571

572
573

574
575
576
577

578
579
580

581
582
583
584

585
586

587
588

James, K. H., & Swain, S. N. (2011). Only self-generated actions create sensori-motor systems in the
developing brain. Developmental science, 14(4), 673-678. https://doi.org/10.1111/j.1467-
7687.2010.01011.x

Jamieson, J., Reiss, M. J., Allen, D., Asher, L., Wathes, C. M., & Abeyesinghe, S. M. (2012).
Measuring the success of a farm animal welfare education event. Animal Welfare-The UFAW
Journal, 21(1), 65. ISSN 0962-7286.

Kellert, S.R. (1985). Attitudes toward animals: age-related development among children. In M.W.
Fox & L.D. Mickley (eds.). Advances in animal welfare science, (pp. 43-60). Netherlands:
Springer.

Kurdek, L. A. (2008). Pet dogs as attachment figures. Journal of Social and Personal Relationships,
25(2), 247-266. https://doi.org/10.1177/0265407507087958

Lakestani, N. N., Donaldson, M. L., & Waran, N. (2014). Interpretation of dog behavior by children
and young adults. Anthrozods, 27(1), 65-80. https://doi.org/10.2752/175303714X13837396326413

Lakestani, N., & Donaldson, M. L. (2015). Dog bite prevention: effect of a short educational
intervention for preschool children. PloS one, 10(8), e01343109.

Lakestani, N., Donaldson, M., Verga, M., & Waran, N. (2006). Keeping children safe: how reliable
are children at interpreting dog behaviour?. In: International Society for Applied Ethology
Conference. Retrieved 12/05/2019 from http://www.applied-
ethology.org/hres/2006%20isae%20in%20bristol_%20uk.pdf

Longobardi, C., & Badenes-Ribera, L. (2018). The relationship between animal cruelty in children
and adolescent and interpersonal violence: A systematic review. Aggression and Violent Behavior.
https://doi.org/10.1016/j.avb.2018.09.001

Mariti, C., Papi, F., Mengoli, M., Moretti, G., Martelli, F., & Gazzano, A. (2011). Improvement in
children’s humaneness toward nonhuman animals through a project of educational anthrozoology.
Journal of Veterinary Behavior: Clinical Applications and Research, 6(1), 12-20.
https://doi.org/10.1016/j.jveb.2010.07.003

Meints, K., & De Keuster, T. (2009). Brief report: don’t kiss a sleeping dog: the first assessment of
“the blue dog” bite prevention program. Journal of Pediatric Psychology, 34(10), 1084-1090.

Meints, K., Racca, A., & Hickey, N. (2010). How to prevent dog bite injuries? Children misinterpret
dogs facial expressions. Injury Prevention, 16(Suppl 1), A68-A68.

18



589
590
5901

592
593

594
595
596

597
598
599

600
601
602

603
604
605
606

607
608
609

610
611
612

613
614

615

616
617

618
619

Mellor, D. J., & Beausoleil, N. J. (2015). Extending the ‘Five Domains’ model for animal welfare
assessment to incorporate positive welfare states. Animal Welfare, 24(3), 241-253. doi:
10.7120/09627286.24.3.241.

Melson, G. F. (2003). Child development and the human-companion animal bond. American
Behavioral Scientist, 47(1), 31-39. https://doi.org/10.1177/0002764203255210

Menor-Campos, D. J., Hawkins, R., & Williams, J. (2018). Belief in Animal Mind among Spanish
Primary School Children. Anthrozods, 31(5), 599-614.
https://doi.org/10.1080/08927936.2018.1505340

Monsalve, S., Ferreira, F., & Garcia, R. (2017). The connection between animal abuse and
interpersonal violence: A review from the veterinary perspective. Research in Veterinary Science,
114, 18-26. https://doi.org/10.1016/j.rvsc.2017.02.025

Muldoon, J. C., Williams, J. M., & Lawrence, A. (2016). Exploring children’s perspectives on the
welfare needs of pet animals. Anthrozods, 29(3), 357-375.
https://doi.org/10.1080/08927936.2016.1181359

Muldoon, J., Williams, J.M., Lawrence, A., Lakestani, N. & Currie, C. (2009). promoting a ‘duty of
care’ towards animals among children and young people: a literature review and findings from
initial research to inform the development of interventions (commissioned by defra, p.107). Child
and Adolescent Health Research Unit, University of Edinburgh, UK.

Myant, K. A., & Williams, J. M. (2005). Children’s concepts of health and illness: Understanding of
contagious illnesses, non-contagious illnesses and injuries. Journal of Health Psychology, 10(6),
805-819. https://doi.org/10.1177/1359105305057315

Nicoll, K., Samuels, W. E., & Trifone, C. (2008). An in-class, humane education program can
improve young students' attitudes toward animals. Society & Animals, 16(1), 45-60.
https://doi.org/10.1163/156853008X269881

Paul, E. S., & Serpell, A. (1993). Childhood pet keeping and humane attitudes in young adulthood.
Animal Welfare, 2, 321-337.

PDSA (2011). PDSA animal wellbeing (paw) report. Retrieved December 28, 2017 from

https://www.pdsa.org.uk/get-involved/our-campaigns/pdsa-animal-wellbeing-report

Purewal, R., Christley, R., Kordas, K., Joinson, C., Meints, K., Gee, N., & Westgarth, C. (2017).

Companion animals and child/adolescent development: a systematic review of the evidence.

19



620
621

622
623

624
625

626
627
628

629
630

631
632

633
634
635
636

637
638
639

640
641
642

643
644
645

646
647
648

649
650

International Journal of Environmental Research and Public Health, 14(3), 234.
https://doi.org/10.3390/ijerph14030234

Randour, M. L., & Gupta, M. (2013). The psychology of animal abuse offenders. Animal cruelty: A
multidisciplinary approach to understanding, 307-326.

Reisner, I. R., Shofer, F. S., & Nance, M. L. (2007). Behavioral assessment of child-directed canine
aggression. Injury Prevention, 13(5), 348-351. http://dx.doi.org/10.1136/ip.2007.015396

Schmierbach, M. (2010). “Killing spree”: Exploring the connection between competitive game play
and aggressive cognition. Communication Research, 37(2), 256-274.
https://doi.org/10.1177/0093650209356394

Scottish SPCA (2017). Retrieved 23rd November 2017 from

https://www.scottishspca.org/newsroom/latest-news/.

Serpell, J.A. (2004). Factors influencing human attitudes to animals and their welfare. Animal
Welfare, 13, 145-151.

Shen, J., Rouse, J., Godbole, M., Wells, H. L., Boppana, S., & Schwebel, D. C. (2016). Systematic
review: interventions to educate children about dog safety and prevent pediatric dog-bite injuries: a
meta-analytic review. Journal of Pediatric Psychology, 42(7), 779-791.
https://doi.org/10.1093/jpepsy/jsv164

Sprinkle, J. E. (2008). Animals, empathy, and violence: Can animals be used to convey principles of
prosocial behavior to children?. Youth Violence and Juvenile Justice, 6(1), 47-58.
https://doi.org/10.1177/1541204007305525

Tardif-Williams, C. Y., & Bosacki, S. L. (2015). Evaluating the impact of a humane education
summer-camp program on school-aged children's relationships with companion animals.
Anthrozods, 28(4), 587-600. https://doi.org/10.1080/08927936.2015.1070001

Trentham, C. E., Hensley, C., & Policastro, C. (2018). Recurrent childhood animal cruelty and its link
to recurrent adult interpersonal violence. International Journal of Offender Therapy and
Comparative Criminology, 62(8), 2345-2356. https://doi.org/10.1177/0306624X17720175

Urquiza-Haas, E. G., & Kotrschal, K. (2015). The mind behind anthropomorphic thinking: attribution
of mental states to other species. Animal Behaviour, 109, 167-176.
https://doi.org/10.1016/j.anbehav.2015.08.011

Vermeulen, H., & Odendaal, J. S. (1993). Proposed typology of companion animal abuse. Anthrozods,
6(4), 248-257. https://doi.org/10.2752/089279393787002178

20



651
652
653
654

655
656
657

658
659

660
661
662

663
664
665

666
667
668

669
670
671

672

673

674

675

676

677

678

679

680

Vogel, J. J., Vogel, D. S., Cannon-Bowers, J., Bowers, C. A., Muse, K., & Wright, M. (2006).
Computer gaming and interactive simulations for learning: A meta-analysis. Journal of
Educational Computing Research, 34(3), 229-243. https://doi.org/10.2190/FLHV-K4WA-WPVQ-
HOYM

Webber, S., Carter, M., Smith, W., & Vetere, F. (2017). Interactive technology and human-animal
encounters at the zoo. International Journal of Human-Computer Studies, 98, 150-168.
https://doi.org/10.1016/j.ijhcs.2016.05.003

Wells, D. L., & Hepper, P. G. (1995). Attitudes to animal use in children. Anthrozods, 8(3), 159-170.
https://doi.org/10.2752/089279395787156338

Westgarth, C., Boddy, L. M., Stratton, G., German, A. J., Gaskell, R. M., Coyne, K. P., ... & Dawson,
S. (2013). Pet ownership, dog types and attachment to pets in 9-10 year old children in Liverpool,
UK. BMC Veterinary Research, 9(1), 102.37

Westgarth, C., Brooke, M., & Christley, R. M. (2018). How many people have been bitten by dogs? A
cross-sectional survey of prevalence, incidence and factors associated with dog bites in a UK

community. Journal of Epidemiology Community Health, jech-2017.

Wolpert, M., Sharpe, H., Humphrey, N., Patalay, P., Deighton, J., Wolpert, M., ... & Deighton, J.
(2016). EBPU Logic Model. London, UK: CAMHS Press. Available from
https://www.annafreud.org/media/5593/logic-model-310517.pdf

Wouters, P., Van Nimwegen, C., Van Oostendorp, H., & Van Der Spek, E. D. (2013). A meta-
analysis of the cognitive and motivational effects of serious games. Journal of Educational
Psychology, 105(2), 249. http://dx.doi.org/10.1037/a0031311

21



681

682

683

684

685

686

687

688

689

690

691

692

Table 1

Descriptive statistics.

Test Control

Pre-test Post-test Pre-test Post-test

M SD M SD M SD M SD
Beliefs about pet minds
Total beliefs about pet minds 65.56 8 7231 7 6477 10 66.28 11
Dog minds 2227 29 2437 18 2183 3 2265 3
Cat minds 21.78 3 2404 2.7 2143 4 2198 4
Rabbit minds 2153 3 2387 3 2142 4 2149 4
Knowledge about animal welfare needs
Total knowledge 2403 85 2555 10 19.04 6.7 1723 7.9
Dog welfare 833 3 8.6 36 686 27 584 27
Cat welfare 732 28 816 34 58 25 556 28
Rabbit welfare 826 33 86 36 637 24 584 27
Knowledge about appropriate and safe behaviour towards pets
Total knowledge 55.77 3 59.01 19 56 55 56.57 3.3
Dog knowledge 1868 13 19.70 .81 1871 2 1881 1.3
Cat knowledge 1899 14 1980 .74 1895 2 1925 14
Rabbit knowledge 18.10 16 1951 11 1834 22 1895 2
Compassion towards animals
Total compassion 2048 24 2099 24 2104 32 2158 29
Acceptance of cruelty to pets
Total acceptance of cruelty to pets 3157 6.6 2841 33 3092 83 2999 6
Cruelty to dogs 1042 23 958 13 1053 4 993 2
Cruelty to cats 1068 33 946 13 1022 3 991 2
Cruelty to rabbits 10.70 297 947 13 1021 24 1015 22

Table 2
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Results from two-way repeated measures ANOVA and ANCOVA.

Beliefs about pet minds
Total beliefs

Dog minds

Cat minds

Rabbit minds

Interaction effects from two-way
repeated measures ANOVA

F(1,166)=27.6, p=.0001, 17=.14
F(1,170)=15.05, p=.0001, 1°=.08
F(1,168)=18.43, p=.0001, 1?=.10
F(1,168)=26.5, p=.0001, 17=.14

Controlling for demographics and
baseline scores using ANCOVA

F(1,168)=33.84, p=.0001, =.17
F(1,172)=24.8, p=.0001, =.13
F(1,170)=22.5, p=.0001, n?=.12
F(1,170)=31.2, p=.0001, >=.16

Knowledge about welfare needs

Total knowledge
Dog welfare

Cat welfare
Rabbit welfare

F(1,167)=15.2, p=.0001, n?=.084
F(1,169)=15.2, p=.0001, n?=.08
F(1,167)=11.8, p=.001, 1?=.07
F(1,169)=7.72, p=.006, °=.044

F(1,169)=23, p=.0001, 1?=.123
F(1,171)=25.4, p=.0001, ?=.13
F(1,169)=24, p=.0001, n°=.13
F(1,171)=18.5, p=.0001, =1

Knowledge about appropriate and safe behaviour towards pets

Total knowledge
Dog knowledge
Cat knowledge
Rabbit knowledge

F(1,165)=12.7, p=.0001, 1?=.072
F(1,165)=11.06, p=.001, 1?=.06
F(1,166)=3.9, p=.05, n=.023
F(1,165)=11.06, p=.001, 1?=.06

F(1,167)=36.3, p=.0001, ?=.18
F(1,167)=28.2, p=.0001, ?=.15
F(1,168)=11.6, p=.001, n?=.07

F(1,167)=22.4, p=.0001, n?=.12

Compassion towards animals

Total compassion

F(1,171)=.09, p=.77, 1?=.001

F(1,173)=2.2, p=.14, >=.013

Acceptance of cruelty to pets

Total acceptance of
cruelty to pets
Cruelty to dogs
Cruelty to cats
Cruelty to rabbits

F(1,166)=3.12, p=.079, 1°=.02

F(1,169)=.09, p=.077, 1°=.001
F(1,168)=1.9, p=.174, =011
F(1,167)=8.8, p=.004, 1°=.05

F(1,168)=33.84, p=.0001, =.17

F(1,171)=1.21, p=27, =01
F(1,170)=2.1, p=.058, 1?=.022
F(1,169)=9.5, p=.002, 1?=.001

Table 3

Results for main simple effects following significant interactions.
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Test x Control at Pre-test Test x Control at Post-test
df F p n? df F p n?

Beliefs about pet minds
Total beliefs about pet minds

1,180 331 57 .002 1,171 20.2 .0001 A1
Dog minds

1,182 .893 .346 .005 1,173 18.2 .0001 .096
Cat minds

1,182 52 472 .003 1,172 16.6 .0001 .09
Rabbit minds

1,182 .042 .837 .0001 1,172 20.1 .0001 A1

Knowledge about animal welfare needs
Total knowledge about animal welfare needs

1,181 19.2 .0001 .097 1,170 35.7 .0001 .18
Dog welfare

1,181 11.8 .001 .061 1,172 32.2 .0001 .16
Cat welfare

1,181 13.9 .0001 .072 1,170 29.6 .0001 15
Rabbit welfare

1,183 20.2 .0001 A 1,172 32.2 .0001 .16

Knowledge about appropriate and safe behaviour towards pets
Total knowledge about appropriate and safe behaviour

1,181 12 .73 .001 1,167 36.04 .0001 18
Dog knowledge
1,181 021 .89 .0001 1,167 28.9 .0001 15
Rabbit knowledge
1,181 691 407 .004 1,167 20.1 .0001 11
706
707
708
709
710
711
712
713
714
715  Table 4.

716  Results from main effects analysis for each intervention following insignificant interactions.

Main effect of time Main effect of group
df F p n? df F p n



717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

Compassion towards animals

1,171 9.99 .002 .06 1,171 2.7 15 012
Total attitudes towards cruelty to pets

1,166 16.32 .0001 .09 1,166 322 57 .002
Attitudes towards cruelty to dogs

1,169 11.31 .001 .063 1,169 632 428 .004
Attitudes towards cruelty to cats

1,168 13.61 .0001 .08 1,168 .015 .904 .000
Knowledge about appropriate and safe behaviour towards cats

1,166 13.1 .0001 .073 1,166 2.2 145 .013
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[ Target:
Children aged 7-12
For use in SPCA education programme

General population

=

" Outcomes:
1. Increased beliefs about animal minds
2. Increased knowledge of the five freedoms

3. Increased knowledge of appropriate and
safe behaviour

4. Increased compassion

5. Lower acceptance of cruelty to pets

e

Figure 1. Logic model for Pet Welfare.

'/Inlerventinn:

/

| Change mechanisms:

Educational iPad game

One-off session in class, 15 mins

Aim: Promote positive child-animal interactions
Play 3 levels:

1: Animal sentience

2: Animal welfare needs

3: Behaviour impact on animals

1. Understanding of animal sentience and
ability to recognise pet’s emotional signals

2. Understand what animals need to be happy
and healthy

3. Understand impact of human behaviour
towards pets

D)
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