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Abstract
This exploratory study examined children’s moral concern about wild animals and nature and the
association with children’s engagement in outdoor activities and their use of technology in
outdoor spaces. Participants included 61 children (aged from 7 to 15 years) and their caregivers.
Caregivers completed a demographic questionnaire, and children participated in semi-structured
interviews. As hypothesized, this study’s findings showed a significant association between age
and children’s justifications for not harming wild animals, with older children giving more
complex biocentric justifications and younger children giving less complex, anthropocentric
justifications. A significant association was also found between children’s reasons for not using
technology outdoors and children’s reports of whether it is “okay” or “not okay” to harm
ecosystems. Children who said that they did not use technology because it “decreased their
engagement” were unanimous in their belief that it was “not okay” to harm wild animals. In
contrast, children who said that they did not use technology because they were “not allowed”
tended to endorse the position that “it depends” when they were asked if it was “okay” or “not
okay” to harm ecosystems. Similarly, a significant association was found regarding children’s
technology use and moral concern justifications for not harming wild animals. Children who
reported using technology outdoors for “personal benefits” tended to mostly report less complex,
anthropocentric justifications, whereas children who reported using technology to “capture
memories” gave mostly more complex, biocentric justifications. Other significant associations
and possible trends were noted among children’s moral concern and engagement in outdoor
activities and technology use, and these are discussed. The implications of this study’s findings
for the development of a curriculum related to humane or outdoor education are discussed.
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Chapter 1: Introduction
A guiding theoretical assumption of this study is that humans and nature coexist
symbiotically. Thus, changes in either human behavior or environmental factors can negatively
and positively impact both parties involved (e.g., climate change, waterway pollution,
deforestation, recycling, urban green spaces). E.O. Wilson’s biophilia hypothesis argues that
there is a biological tendency for humans, both old and young, to be innately drawn to the natural
world. Human relationships to outdoor spaces or specific natural objects and activities have been
studied across a range of disciplines, but there is a gap in the psychological research empirically
focusing on humans’ relationship to the greater natural world. Due to the rise of negative impacts
on the environment, it is believed that humans do not share a positive relationship with the
natural world and, at times, are doing more harm than good to the environment. This relationship
between humans and nature, including children and youth, became a focal point in the 1960s and
1970s and again at the start of the environmental movement seen in more recent years (Gordon,
2012).
Psychologists who study this relationship between humans and other animals have
approached this connection from different theoretical stances and ideas, focusing on the moral
connection and moral reasoning humans have toward other animals. Gail Melson (2013) studied
children’s ideas about the moral standing of non-human species, and Kahn, Hasbach, and

Ruckert (2013) studied children’s connections to and views about wild animals. To build on
these studies, the present study aimed to explore this moral concern specifically for wild animals
and ecosystems that have not been given significant attention in other studies. It also explored if
human/nature interactions may have impacted this concern for wild animals and ecosystems.
This study explores children’s thinking about the well-being of the environment and wild
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animals to offer new insights about whether children will be concerned enough about wild
animals and ecosystems to help generate solutions to the massive environmental issues that the
world is facing today. It is also essential to understand how children’s relationships with and
concern for wild animals and ecosystems might be impacted by their outdoor activities and their
technology use. However, it is understood that moral reasoning and moral development are
incredibly complex and multidimensional and that many different factors can influence this
development. This study's scope focuses on how time outdoors, engagement and frequency of
engagement in specific activities, and technology use outdoors may be factors in this moral
reasoning about wild animals and ecosystems and cannot speak to any of the other many factors
of moral development and moral reasoning. If these factors are related, then this information will
inform efforts to establish, build, and foster children’s attachments, relationships, and moral
concern for nature and wildlife through specific activities in individual spaces. In this regard, a
critical research question moving forward is to what extent will children and youth feel moral
concern for the well-being of wild animals and ecosystems? Are the children’s experiences and
lifestyle choices associated with their moral concern for wild animals and ecosystems?
This study is guided by the biophilia hypothesis (Wilson, 1984), which asserts that
humans have a biological relationship and connection to nature. The study also draws on
research on children’s moral concern for others and young people’s use of technology. This

study's scope was to gain a better understanding of what children are doing outside, what
children like, how children are interacting and engaging with or without technology, and how
concerned children are about the moral welfare of wild animals and ecosystems. This
information is broadly important as these children will become the future generation to help
solve old and new environmental issues. This study’s findings will directly inform efforts to help
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guide young people to solve these environmental problems. It is also important in light of the
current Covid-19 global pandemic as outdoor engagement and technology engagement are
seemingly on the rise. The findings of this study could inform and help develop new safe,
inclusive, and productive digital spaces for children and youth in the context of outdoor
experiences and in the context of mental health and wellness for both during Covid-19 and after
within a post-pandemic context.
Research Questions:
The following three research questions guide this exploratory study:
1. Is the amount of time children spent outside (measured in minutes) on both school and
non-school days associated with children’s moral concern for wild animals and
ecosystems?
2. Is children’s participation in outdoor activities associated with children’s moral concern
for wild animals and ecosystems? The following aspects of outdoor activities were
measured: 1) index of outdoor activities, as reported by parents, 2) the activity the
participant is reported to engage in on school days, 3) the activity the participant is
reported to engage in on non-school days, 4) the participant’s reported favorite part of
being outdoors, and 5) why the participant reported this activity as their favorite outdoor
activity.
3. Is children’s use of technology associated with children’s thoughts about the moral
concern for wild animals and ecosystems? The following aspects of children’s
technology use were measured: 1) Are children using technology daily? 2) Are children
using technology while they are outdoors? 3) Why do children choose to use or not use
technology outdoors? 4) How are those children who do like to use technology outdoors
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using their technology? And 5) How does using technology outdoors make that child
feel?
Hypotheses for Research Questions
Related to the first research question, I anticipate that children who spend more time
outside per week, regardless of what they are doing outside, will likely report more complex
moral concern justifications for not harming wild animals and ecosystems.
Concerning the second research question, I anticipate that children who participate in a
higher frequency of outdoor activities based on the index of engagement scores (e.g., planting a
tree, hiking, building a fire, going to the zoo) will report more complex moral concern
justifications for not harming wild animals and ecosystems, as compared with children who
participate in fewer such activities. Also, I anticipate that children who report that their favorite
part of being outside having to do with an emotional cause will report holding more complex
moral concern justifications for not harming wild animals and ecosystems. Lastly, children who
choose their favorite part of being outdoors based on an emotional connection will also report
more complex moral concern justifications for not harming wild animals and ecosystems.
Lastly, for the third research question, I anticipate that children who use technology while
outdoors will be using their technological devices in a way that mediates their relationship with
nature. For instance, I predict that many children will be using technological devices outdoors in
ways that will enhance or facilitate positive connections to the space (such as taking photos to
remember the place, listening to music that aids their emotional connection to a place, or using
applications that help them to learn more about a space). I believe that children who use
technological devices in these ways will report more complex moral concern justifications for
not harming wild animals and ecosystems. However, I anticipate that children who use

4

technology outdoors in ways that create a barrier between themselves and nature (e.g., watching
Netflix while outside, texting friends) will report less complex moral concern justifications for
wild animals and ecosystems. I anticipate this because the technology will create a barrier
between the children and the space, causing them to decrease their engagement with nature and
surrounding wild animals. However, I believe many of the children will report that they do not
use technology outside for various reasons (such as being told not to by a caregiver, finding
technology use distracting, or preference for being fully involved in the moment while outside
rather than using a piece of technology).
This study included 61 children (N = 23 males; N = 38 females) ranging in ages from 715 years. The data collection took place from August 2018 until December 2019, and children
were drawn from both the Niagara Region of Ontario and Buffalo, New York. Both quantitative
and qualitative measures were collected, and the qualitative data was used to contextualize and
better understand the quantitative data. The “Methods” chapter offers more specific details about
the children participating in this study, study design and measures, coding procedures, and dataanalytic process.
The next section of this document offers a review of the literature on children’s moral
development, moral emotions and humane education, place-based attachments, children’s
engagement in outdoor activities, and use of technology in different contexts. Note that while

this study does not directly measure moral development over time or children’s place-based
attachment, this study’s findings will begin to unpack whether there is a connection between
children’s outdoor activities and their moral concern about wild animals and ecosystems. This
study’s findings will also allow for insight into how children and youth think about and use
technology in outdoor spaces and whether children see this technology as beneficial or negative
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to their time outside. Note that this study’s findings are presented in the chapter titled
“Findings.” The interpretation of these findings and a discussion of the implications of the results
for educational practice, along with a discussion of this study’s limitations, are offered in the
final chapter titled “Discussion.”
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Chapter 2: Literature Review
Moral Development
According to moral development theorists, every individual is born with an innate moral
sense that is then scaffolded and molded through experiences and interactions with others as the
individual grows (Bloom, 2014). Beginning as babies, individuals have a moral sense defined as
having the capacity to make judgments between what is good or bad, right, or wrong, and kind or
cruel (Bloom, 2014). Every individual is thought to possess this foundation and moral sense.
Moral emotions develop later during early childhood, but not all persons establish these moral
emotions as moral developmentalists have found that diagnosed psychopaths do not often
possess these moral emotions. These moral emotions of empathy, compassion, guilt, and shame,
along with a moral sense, give way to individuals with full constructions of morality (Bloom,
2014).
While the process of developing moral emotions occurs in most children, there are
individual differences in the development of morality due to morality being constructed and
enforced through the social norms of the culture or area in which the individual develops
(Tomasello & Vaish, 2013). In this way, children from different cultures or contexts may view
different situations or circumstances through different ‘moral lenses.’ This norm-based morality
is upheld through both group-mindedness and self-presentational behavior. It can only be

engaged once an individual can recognize the ‘self’ as part of agent-neutral morality (Tomasello
& Vaish, 2013). Group-mindedness refers to the phenomenon whereby groups of individuals will
collectively make judgments about moral actions. Although only one member may take part in
an action, the collective group will either feel guilt, shame, or pride for that action. Selfpresentational behavior is enacted by the individual and refers to an individual’s feelings after a
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transgression or when she is behaving in a socially normative way, which can include guilt,
shame, or pride. Aspects of fairness and punishment are also built into higher-level morality
development and are usually justifications for individuals’ or groups' moral or immoral
behaviors. Individuals who are older and further along in their moral development can
understand the concept of chance, knowing that sometimes things just happen. However, when
chance is not involved, individuals with more sophisticated moral development typically
understand that there is normative equal opportunity of chance for all individuals in a society
(Bloom, 2014). This means that everyone has an equal opportunity or chance no matter their
place in society.
Moral development has been widely researched, and recent research has focused on the
development of moral concern for the “other,” which includes animals (e.g., companion, farm,
wild, and endangered) as well as ecosystems (e.g., plants, trees, and waterways; Melson, Kahn,
Beck, & Friedman, 2009; Kahn, Freidman, Perez-Granados, & Freier, 2006; Ruckert, 2016).
Much of this research has focused on how children’s moral concern for human relationships
might generalize to their concern for animals, and less research has focused directly on
children’s moral concern for the “other.” Therefore, more research is needed that now considers
children’s moral concern for wild animals and nature, or the “development of eco-morality”
(Kahn, 1999; Kellert, 1997). Eco-morality refers to moral reasoning related to non-human life

forms and their ecological niches (Melson, 2013).
Melson discusses why children’s moral reasoning about animals should be emphasized.
Melson also cites earlier research that argues that children consider animals as “other” subjects
rather than objects (Myers, 1998), and this is because most children share their homes with
companion animals and consider them family members (Melson, 2013). She also points to
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research showing that children’s attachment to their animals has been well documented and
argues that such attachment to animals is linked with emotional support, empathy, and nurturing
others (Bryant, 1985; Melson, Peet, Sparks, 1992; Melson &Fogel, 1996). Melson also points out
that, despite massive urbanization of areas, children worldwide still have frequent contact with
wild animals (Melson, in press). Finally, she proposes that animal symbols surround children’s
lives and that this makes animals essential carriers of meaning in children’s lives.
Very few studies have directly explored children’s moral concern for animals and nature.
The few studies that have explored these issues have focused on companion animals. For
instance, Melson, Kahn, Beck, Friedman, Roberts, Garrett, and Gill (2009) focused on children’s
moral reasoning about an unfamiliar friendly dog named Canis, a dog with which the child
participants could interact. Melson explored children’s moral reasoning and justifications for the
‘other’ by asking questions about the treatment of Canis, and the children’s responses were
coded. The data showed that many children affirmed the dog’s moral status with varying degrees
of reasoning. Another similar study (Ruckert, 2016) explored children’s moral reasoning about
endangered wolves' welfare and rights.
In summary, only a small selection of studies has directly focused on children’s moral
reasoning about wild animals and nature. Nevertheless, the above research suggests that a moral
development framework can be usefully applied to understand the development of children’s

moral concern for wild animals and nature. For example, moral thinking about animals and
nature often starts at early ages, including simple and anthropocentric [human-centered,
emphasizing human importance] justifications. Moral thinking then develops over time to
include more complex and biocentric [considering all living things and their importance, not just
humans] justifications. There is evidence that children use what they know about human
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relationships when reasoning about animals' moral welfare; for example, they might generalize
their biological understanding of humans to animals (Carey, 1985). This generalization would
align with moral development when it comes to human-human moral reasoning. As humans are
developing at young ages, their moral sense becomes more complex and inclusive due to
expanding and using their moral emotions to make sense of various situations. Studies have
shown that moral development differentiation happens largely between the ages of seven to
fifteen years, as most children place themselves at the center of every moral decision before age
seven (Bloom, 2014).
Moral Emotions: A Piece of Moral Development
Moral emotions are used to form and communicate one’s moral decisions, thoughts, and
judgments and motivate a behavioral response to one’s own or another’s moral behavior (Bloom,
2014). Moral emotions encompass emotions such as compassion, empathy, respect, pride,
shame, guilt, anger, disgust, sympathy, sadness, relief, happiness, inspiration, and elevation.
These moral emotions are more formally referred to as moral emotion attributions. They are
defined as emotions that children and adolescents attribute to an actor as a consequence of a
morally relevant action (Malti & Krettenauer, 2013). These moral emotion attributions can be
either negative or positive, depending on the type of action taken due to these emotions (Malti &
Krettenauer, 2013). These attributions are said to help children and adolescents anticipate

sociomoral event outcomes and adjust their moral behavior accordingly to meet the needs of
different situations (Arsenio, Gold, & Adams, 2006). However, morality and moral behaviors are
situated within a cultural context and can look different depending on where studies are
conducted (Lapsley & Carol, 2014; Bloom, 2014; Gummerum & Keller, 2008). Moral emotion
attributions are the drivers of moral behaviors such as aggression, pro-sociality, punishment,
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revenge, and care. As Bloom discusses extensively, as children age, these moral emotion
attributions and deciding which moral behaviors to implement in situations change and become
more refined and complex.
Many psychological studies of moral emotions and moral behavior focus on pro-sociality
and antisocial behavior, which is important to human-human relationships and human-other
relationships and situations. However, most studies do not include pro-sociality toward other
animals and natural spaces but rather focus exclusively on human-human interaction. A large
body of research focuses on emotional regulation capability and how it contributes to humans'
pro-social behaviors (Eisenberg, Spinard, & Knafo-Noam, 2015; Liew, Eisenberg, Spinard,
Eggum, Haugen, Kupfer, et al., 2011). This is because a person’s ability to downgrade their
distress to help another is likely a precondition of maintaining a sense of calm, orienting other’s
needs, and then helping them accordingly (Hastings, Miller, Kahle, & Zahn-Waxler, 2014). Prosociality is broadly defined as behaviors intended to benefit others; these are usually described as
selfless behaviors, although Bloom (2014) discusses how any “selfless” behavior generally
brings some sort of benefit to the individual eventually. Essentially, all pro-social behaviors can
never be truly selfless.
Longstanding research points to the importance of the emotional regulation capacity for
pro-social orientations, meaning that those who have a better ability to regulate their emotions

are better able to act pro-socially toward others. However, a study by Song, Colasante, and Malti
(2018) supported the idea that effective emotion regulation increases the scope of what can be
attended to and modulating attention to achieve higher-order goals. This study expanded on the
differential link between emotional regulation and pro-social behaviors through sympathy and
trust, finding that children’s capacity to modulate emotions through physiological or
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psychological means plays a more crucial role in their sympathy for others than their emotional
reactivity. These types of moral emotion studies inform our understanding of why humans make
the decisions they do. This type of knowledge is important when thinking about environmental
conservation, caring for other types of animals, and protecting natural environments. However,
this topic of how moral behaviors and ethical decision-making play out when deciding about
other groups of animals or natural outdoor spaces has not been directly explored. The present
study will address this gap in the literature, exploring children’s moral concern for wild animals
and ecosystems (i.e., adopting anthropocentric or biocentric reasons for not harming wild
animals and ecosystems and the factors linked to this reasoning). While moral emotions are not
directly measured and explored in this study, it is important to understand how moral emotions
develop and impact morality and moral decision-making.
Theory of Mind & Belief in Animal Minds
Moral development in children has also recently been linked to children’s developing
theory of mind (Sodian, Licata, Kristen, Paulus, Killen, & Woodward, 2016; Smetana, Jambon,
Conry-Murray, & Sturge-Apple, 2012; Lane, Wellman, Olson, LaBounty, & Kerr, 2010). Theory
of mind has also very recently been considered to understand belief in animal minds better
(Spence, Osman, & McElligott, 2017). Broadly, theory of mind is an individual's ability to
attribute mental states (such as beliefs, emotions, desires) to both oneself and others and

understand that others' beliefs, emotions, and desires may be different from one’s own. For
children and youth, this means being aware of one’s own mental state and being aware that
others hold mental states. This social skill is important for children to process complex social
relationships and exchange information in communication with others. Theory of mind skills has
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been found to increase with age (Altun, 2019; Imuta, Henry, Slaughter, Selcuk, & Ruffman,
2016).
An important finding for this study is that children’s technology usage (i.e., time, quality,
and parent involvement) is related to higher theory of mind scores (Altun, 2019). Suppose
children have a higher ability to attribute mental states to others, including animals or nature. In
that case, they may understand them better and may feel more morally concerned about and
obligated to protect those things. This shows that more research focused on technology use in
nature is necessary to understand this relationship better, and the present study aims to address
this gap in the literature.
This relationship between individuals and their possible thoughts about animals and
nature's mental states is where the belief of animal minds is connected. Belief in animal minds is
conceptualized as believing that nonhuman animals have the ability to think, feel, and experience
emotions similar to the way humans do. Davis and Cheeke (1998) stated that all human-animal
interactions are affected by beliefs about animal minds. It has also been said that belief in animal
minds is one of the most important cognitive domains, next to affective empathy, at influencing
both the moral status of animals (Sorabji, 1995) as well as human’s attitudes toward animals and
animal welfare (Ellingsen, Zanella, Bjerkås, & Indrebø, 2010). Studies have shown that belief in
animal minds is related to concerns for animals (Herzog & Galvin, 1997), caring behavior

towards animals (Kielland, Skjerve, Østerås, & Zanella, 2008; Ellingsen et al., 2010), and
attitudes and empathy towards animals (Hills 1995; Knight, Vrij, Cherryman, & Nunkoosing,
2004). Belief in animal minds has been cited as possibly being linked to positive human-animal
relationships, which could have implications for better animal welfare and animal-related
education (Hawkins & Williams, 2016). In this way, children’s belief in animal minds could be
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related to moral concern for other animals (not just companion animals) and nature. Research has
explored this connection between belief in animal minds and the moral concern for companion
animals specifically. Still, there is a lack of research focused on examining the relationship
between belief in animal minds and the moral concern for different types of animals (e.g., farm
animals, wild animals, ecosystems). The present study will address this gap in the literature and
focus on both wild animals and ecosystems.
How Humane Education Ties In
Theory of mind and belief in animal mind are closely tied together, and humane education
uses these concepts within the curriculum to help individuals think about others' beliefs, desires,
and goals. While the terminology theory of mind and belief in animal minds does not directly
appear in the curriculum (Curriculum of Institute for Humane Education, 2020; Yoon, 2002;
Ascione, 1997) and is not explicitly stated in the ideals of humane education overall (Humane
Education Coalition) the ideals of theory of mind and belief in animal minds are interwoven into
the activities and lessons of humane education. Together these may have a parallel relation to
moral development. The origins of humane education as a specific field of education was
developed in the late 1800’s by individuals such as George Angell (Preston, 1928). Humane
education was originally created around the time of women’s suffrage and the temperance
movement (Burnett, 2000) as well as when agencies within the SPCA were forming and the

education curriculum attempted to address social injustices and prevent cruelty to animals before
any cruelty started (Preston, 1928). According to the Humane Education Coalition humane
education is a comprehensive and necessary methodology that equips learners with the tools to
think critically and identify creative and impactful solutions to interconnected global challenges
while encouraging character values such as compassion, respect, empathy, and inclusion (2021).
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The coalition also said in its definition that learners are aimed to develop sensitivity to other
living beings and the abiotic world within which everything survives and that learners should
come away with an appreciation of diversity of life on the planet (2021). While humane
education aims to help youth develop compassion and respect for both people and animals,
humane education's primary goal is to provide children the opportunity to learn and understand
another’s experience, share their feelings, and help others (Komorosky & O’Neal, 2015). More
specifically, humane education is said to aim at “creating a culture of empathy and caring by
stimulating the moral development of individuals to form a compassionate, responsible and just
society” (Humane Education Coalition). While it is understood what humane education sets out
to do, most of the research centered on humane education involves evaluations of specific
humane education programs (Samuels, Williams, Meers, & Normando, 2016; Fraser, Taylor, &
Signal, 2017; Samuels, 2018). Some studies explore the overall case for how a humane education
curriculum can develop empathy, compassion, and caring for non-human animals and nature and
should be utilized to motivate engagement in classroom activities (O’Connor, 2018; BretzlaffHolstein, 2018). This type of knowledge is important and could inform the development of
programs to foster moral concern for all types of animals (i.e., companion, farm, wild and
endangered) and nature. However, humane education does not explicitly aim to build
compassion and respect for wild animals, natural spaces, and the environment overall. This study

will address these gaps in the literature by directly exploring young people’s moral concerns and
thoughts about wild animals and ecosystems.
Children and Youth Outdoors
A growing body of literature suggests that children and youth are spending less and less
time outdoors; however, it is difficult to determine if this suggestion is valid due to a lack of
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baseline data. While some studies attempt to understand why children’s outdoor time has
decreased, their findings have been largely anecdotal and cannot be generalized (Charles &
Louv, 2009). Therefore, while many people today may say that their children are spending less
and less time outside, the reason why this is happening has not been pinpointed because it could
be attributed to many factors such as increased interest in other things (e.g., music, TV, video
games, art, reading), involvement in more indoor activities, less access to good outdoor spaces,
and lack of transportation (Larson, Green, & Cordell, 2011).
The National Kids Survey results released in 2011 found that, on average, children were
spending at least two hours outside daily during the weekdays. On weekends, that amount of
time increased, with children sometimes spending up to four or more hours outside. This survey
was conducted by contacting a proxy household member (e.g., parent or guardian) via telephone
aged 20 years or older who spoke for any children between the ages of six to fifteen years, while
teens between the ages of sixteen to nineteen years were interviewed directly. The survey also
found that boys on average spent more time outside on both weekdays and weekends than girls.
Further, the survey found that younger children (aged 6-9 and 10-12 years) spent more time
outside on weekend days than children aged 13 years or older. Time spent outdoors on weekdays
was highest for children aged 13-15 years, but lowest for children aged 16-19. Children aged 1619 years spent less than one-half hour a day outdoors than children in the other age groups.

The survey results also explored the types of activities in which children were most
engaged. In this regard, the respondents (i.e., parent, guardian, or teen) indicated that playing or
simply hanging out were children’s most common outdoor activities (84.0%), followed by active
outdoor activities such as biking, jogging, or running (79.9%), and using electronic media
outdoors (65.3%). Outdoor nature-based activities such as bird watching and viewing wild
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animals (30.7%) or hiking, camping, and fishing (29.0%) were not as common among youth as
other alternatives such as those mentioned previously. Lastly, the survey also considered the
reasons that kept children from spending more time outside. The results showed that general
interest in other activities was the most common reason children were not spending as much time
outside. These other activities included listening to music, doing art or reading (57.0% of
respondents), watching TV, DVDs, or playing video games (48.1%), and using electronic media
such as the internet and texting (47.8%).
Other studies have shown similar trends (Charles & Wheeler, 2012; Charles & Louv,
2009), suggesting that children’s engagement in outdoor recreation and leisure often has a strong
focus on the associated physical or emotional benefits. Many of these studies argue that if
children get outdoors and are active, their biological processes work better. The children burn
more calories, stay healthier, and in doing so, this might help them develop both physical and
social skills and decrease psychological problems. It is well understood that getting active in
outdoor areas promotes physical health in children and youth. Still, other research has
highlighted both the positive emotional and cognitive effects of spending time outdoors on
children and youth.
For example, research has also demonstrated the cognitive benefits for children when
they engage in nature-based activities. For example, Andrea Faber Taylor’s research focuses on

using outdoor, green education spaces as a way for children to cope with Attention Deficit
Disorder (ADD) and Attention Hyperactivity Deficit Disorder (ADHD). Her studies have shown
that children’s activities in natural, green surroundings have aided in reducing the symptoms
associated with childhood ADD and ADHD in an educational setting (Faber-Taylor & Kuo,
2001; 2006; 2008; Kuo & Faber-Taylor, 2004). Further, research has shown that children who
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engage in outdoor education settings show significant differences in developmental areas, such
as better cognitive control and understanding, more emotional regulation, better social skills, and
even more refined motor skills than other children who are in traditional educational settings
(Coates & Pimlott-Wilson, 2018; Tonge, Jones, Hagenbuchner, Nguyen, & Okley, 2018; Monti,
Farné, Crudeli, Agostini, Minelli, &Ceciliani, 2017).
A more recent study using 7-day time dairies of 7th graders showed that the participants
recorded a mean time of 9,293.6 minutes (roughly 154.9 hours) outside being active, with a daily
average of 101.76 minutes (just over an hour and a half) per participant (Edwards, Duerden,
Lizzo, Campbell, & Kamper, 2014). A recent Canadian Health Survey reported that participants
between the ages of 3-6 years of age were spending two hours outdoors daily on average, but this
was a combined total of before, during, and after school while they also accumulated two hours
per day of screen time (Larouche, Garriguet, & Tremblay, 2016). However, this study found that
for every additional hour of outdoor time, the odds of meeting the physical activity guidelines
were increased and showed that children who spent more time outdoors were more active
overall.
Time spent outdoors and rates of being active versus being sedentary might be changing
with the rise of technology (in addition to generally growing older), but Richard Louv has also
proposed that children and youth are suffering from ‘nature deficit disorder’ (Louv, 2008). This

‘disorder’ describes the psychological and physical consequences of children and youth having
an absence of authentic outdoor experiences. Motivations for getting outdoors have not been
studied in children and youth, even though these have been studied in adults. For example, in one
case study focusing on Georgia state parks, four broad constructs were highlighted as motivators
for partaking in outdoor recreation among adults: social interaction, relaxation and restoration,
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nature interaction, and physical health (Whiting, Larson, Green, & Kralowec, 2017). The study
found that within this specific population, the most popular motivation for visiting state parks
included social interactions, followed by relaxation and restoration, then nature interactions, and
finally, physical health and fitness. The study also explored site preferences and how preferences
changed to meet specific motivational needs. The present study uniquely explores children’s
motivations for spending time outdoors to expand on this study of adult motivations. This study
asks children to explain their favorite thing about being outdoors, where they like to imagine
themselves in nature, and why they choose to engage or not engage with technology in outdoor
spaces. These questions will fill gaps in the literature about children’s motivations for engaging
in outdoor activities and using or opting not to use technology outdoors.
As discussed above, extant research supports that getting children and youth outdoors
generally helps their physical, social, and cognitive development. The previously mentioned
studies also showed that the outdoors and natural areas can be used for educational purposes and
can help children engage with education differently to enhance their learning. However, what has
not been investigated as closely is how children are relating to natural spaces. Little research has
focused on how nature-based activities might shape children’s thinking about the moral concern
of wild animals and nature. There is also not much research focused on what children’s
motivations might be for their favorite outdoor activities and whether they are using technology

in outdoor spaces. This study aimed to fill this gap by exploring how children are engaging in
outdoor spaces, how and where children are spending their time outdoors, and how these outdoor
experiences might shape their thinking about the moral well-being of wild animals and
ecosystems.
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Some studies have explored if spending more time outdoors might foster people’s
curiosity about the natural world, a desire to seek education and careers in the natural sciences,
and a greater interest in environmental stewardship (Ewert, Place, & Sibthorp, 2005; Kahn &
Kellert, 2002; Place, 2007). However, E.O. Wilson’s biophilia concept conceptualized that all
humans have a natural affinity to respect and understand other forms of life and nature and have
a predisposition of wanting to associate with plants and animals (Wilson, 1984). So, if the
biophilia concept is true, humans have a biological need for relating to other life forms and
nature, but they are not having this need met for various reasons. Peter Kahn has argued that
humans are in a time of environmental generation amnesia (2002). While humans may have a
biological affinity to seek out, understand, and develop a closeness to other forms of life;
currently, the degraded state of the natural world has changed the baseline of ‘normal nature’ for
today’s population, whereby humans understand nature and natural spaces differently than our
ancestors (Kahn, 2002). The concepts of biophilia and environmental generational amnesia were
discussed in Chapter 1, and another related concept comes from Marc Bekoff called ‘rewilding’
(Bekoff, 2104). The lack of wildness that Marc Bekoff described in his book, along with this
environmental generational amnesia and a seemingly strained relationship between humans and
other life, has sparked a surge of research. This research aims to understand how human
experiences in nature and outdoor spaces impact people’s relatedness to nature and their

attachments to outdoor spaces.
Interactions with the Outdoors and Pro-Environmental Behaviors
Studies throughout the years have indicated that environmental knowledge and
environmental awareness have a very small effect on pro-environmental behavior (VincenteMolina, Fernández-Sáinz, & Izagirre-Olaizola, 2013; Bamberg & Moser, 2007; Finger, 1994).
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However, the motivations that drive pro-environmental behaviors have become a focal point for
many studies across environmental psychology and other fields. Pro-environmental behaviors
(PEBs) have been called various terms in different studies and have been operationalized
differently. A study exploring the multi-dimensional structure of PEBs cited works that referred
to pro-environmental behaviors (e.g. recycling, turning off lights when you leave the room,
purchasing sustainable products, etc.) as terms such as: “responsible environmental behaviors,”
“environmentally responsible behaviors,” “ecological behaviors,” “conservation behaviors,”
“environmentally supportive behaviors,” and “ environmentally significant behaviors” (Larson,
Stedman, Cooper, & Decker, 2015). This study also expressed a need to synthesize the terms,
language, and conceptualizations of PEBs to examine data across studies for correlations and
trends. Because, as it stands now, meta-analyses only pull from studies using the same language.
Larson et al. (2015) adopted a broad definition for PEBs that parallels a study by Steg and Vlek
(2009) and considers PEBs to include a range of behaviors that benefit the natural environment,
enhance environmental quality, or that harm the environment as little as possible.
A literature review on PEB motivations identified four broad motivation domains:
altruistic motivations, group-normative motivations, rebellion motivations, and improved
happiness and health as motivation (Parafiniuk, 2019). Additionally, many studies have explored
how place-attachment and nature-based recreation associated with nature-connectedness can

influence pro-environmental behaviors. For instance, one study showed that surfers engaged in
place-protecting behaviors because of their place attachment to specific local surfing spots.
While other non-surfing participants were found to have higher pro-ecological stances, they were
less likely than surfers to engage in PEBs (Larson, Ushers, & Chapmon, 2018). A similar study
looking at specific outdoor recreation activities of hunting and bird watching found that wildlife
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recreation had a strong, positive association with environmental lifestyle behaviors (one PEB in
the study). Hunters were 4-5 times more likely to participate in conservation behaviors than nonrecreationist birdwatchers, and hunter-birdwatchers (participants who actively do both activities)
were eight times more likely to engage in conservation behaviors than non-recreationists
(Cooper, Larson, Daver, & Stedman, 2015). The study also found that environmental concern
and self-efficacy were important antecedents to environmental lifestyle and conservation
behaviors while environmental norms were not. Other studies have also linked different outdoor
recreation forms to a higher likelihood of engaging in PEBs (Larson, Cooper, & Hauber, 2016;
Larson, Whiting, & Green, 2011). Lastly, similar results were shown in a study of indigenous
university students finding that putting them through an intervention program increased their
ecological empathy and ecological mindfulness but not their conservation behaviors (Kurth,
Narvaez, Kohn, & Bae, 2020).
Youth and Nature Interactions
Further studies have explored how nature-based recreation and early outdoor experiences,
or place-experiences, can also be associated with young people’s environmental attitudes and
nature connectedness. A study found that when looking at specific independent variables of
appreciative outdoor activities, consumptive outdoor activities, media exposure, and witnessing
negative environmental events, these factors explained 14% of the variance in university-aged

students’ biocentric versus anthropocentric beliefs(Ewert, Place, & Sibthorp, 2005). Early life
participation in mechanized outdoor activities, education, and involvement with organizations
were also significant predictors of their eco-centric versus anthropocentric beliefs (Ewert, Place,
& Sibthorp, 2005). The study also discussed how the value children develop through outdoor
experiences may serve as a “precondition” to children developing pro-environment or eco-
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centric attitudes and beliefs. Szagun and Pavlov’s (1995) study suggests that childhood
experiences might serve to build up one individual’s experiential base. From this, children
develop knowledge about the environment and subsequential values toward or against the
environment. Studies also suggest that nature experiences and nature-based recreation early on in
life can foster a connection to nature, continuing into adulthood (Blatt & Patrick, 2014). Studies
have also shown that nature-based recreation in the early years can be a key determinant of
outdoor leisure satisfaction later in life (Rosa, Cikkado, Cabicieri Profice, & Larson, 2019).
Knowing and understanding that nature experiences and getting children and youth outdoors at a
young age to encourage PEBs and nature connectedness is important. However, a lack of
research has explored how children and youth use technology while being outdoors during these
experiences and how this technology use might impact these experiences and connections.
Bringing Technology into Educational Environments for Children and Youth
Children’s use of technology is on the rise. Screen-time is going upwards, and children
are beginning to engage with technology at significantly younger ages than in the past (Rideout,
2017). We also know that social media use among children and adolescents is increasing with
more children engaging with social media platforms (e.g., Instagram, TikTok, Twitter).
Ultimately this engagement impacts their mental health, which then can impact other areas of
development and sociality. Still, it has been shown that the specific impact of social media on

adolescents varies (Beyeens, Pouwels, van Driel, Keijsers, & Valkenburg, 2020). Technology is
also becoming more prevalent in formal educational environments and classrooms (Gray,
Thomas, & Lewis, 2010). Many studies have explored if bringing technology into the classroom
has positive or negative implications for learning and educational outcomes. A meta-analysis that
explored the impact of using technology in classrooms to help disseminate core curriculum

23

found that educational technology applications generally produce some small, positive effect
compared to traditional methods in K-12 classrooms. The meta-analysis also found that
computer-assisted instruction programs that have become prominent in many classrooms in the
past few decades were not found to produce educationally meaningful effects in reading for K-12
students (Cheung & Slavin, 2012). Other meta-analyses have explored the varying positive and
negative impacts of having technology in classrooms across K-12 students on specific areas of
concern such as general classroom intervention (Archer, Savage, Sanghera-Sidhu, Wood,
Gottardo, & Chen, 2014), teacher-student relationships (Jaafar, 2019), and high school student
academic achievement (Tipton, 2015).
Research has also explored how technology is being used in informal or non-formal
education. A chapter in the book The Impact of the Laboratory and Technology on Learning and
Teaching Science K16 intensely explored the rapid growth of technology presence in informal
educational spaces and learning experiences such as museums, STEM programs, and other
settings. IT also explored how technology offers new opportunities to teach, explore, and engage
with ideas, knowledge, lessons, and exhibits (Tomei & Tomei, 2008). A study by Stephen
Downes (2010) explored how new technology offered ways to support informal learning by
using distributed online courses and developed software, which could be interacted with through
technology platforms to benefit the personal learning environment and informal education
experience. Other studies have examined how technology can and is being used in specific
informal learning areas such as learning about collaboration in higher education (Corlett &
Sharples, 2005) and adult literacy programs (Milheim, 2007), as well as how specific types of
technology such as virtual reality can be used to experience immersive informal education
learning (Roussou, 2000).
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Finally, a study was done by Patrick Greenfield (2009) and argued that “the informal
learning environments of television, video games, and the Internet are producing learners with a
new profile of cognitive skills. These new skills feature widespread and sophisticated
development of visual-spatial skills, such as iconic representation and spatial visualization”. The
present study explores how children use technology within natural environments.
Children and Youth Using Technology in Outdoor Spaces
Most of the literature dedicated to examining the outdoor use of technology among
children focuses on using technology to increase outdoor activities engagement or get children
into natural outdoor spaces. A 2016 study focused specifically on how technology-aids such as
iPads, e-Guides, and tablets might encourage children to get active and explore guided trails
(Kacoroski, Liddicoat, & Kerlin., 2016). However, a similar study investigated children’s use of
applications on their phones, called NatureCollection, to foster exploration and direct children’s
observations in outdoor spaces to certain natural elements represented on the application (Kawas,
Chase, Yip, Lawler, & Davis, 2019). Other studies have explored technology-aided versus
technology-independent outdoor activities and found that children gravitated toward, and were
more likely to participate in, outdoor activities with a technology component during a Los
Angeles Youth Day (Chaves, 2009). Another study including California youth aimed at
understanding their attitudes, behaviors, and constraints to getting outdoors, and the researchers

identified overcoming the draw of using/playing on technology as a major constraint to getting
outside (Goldenberg, Wassenberg, Greenwood, Hendricks, Jacobs, & Cummings, 2010). A later
study explored if and how new technologies and social media outlets might present novel
opportunities to connect underserved urban youth with natural areas and how social media can
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deliver nature-related messages of interest to this population (Houge Mackenzie, Schwab,
Higgins, Brian Greenwood, Goldenberg, Greenwood, & Hendricks, 2017).
Studies have also explored the success of new novelty toys and technology that have been
specifically developed to foster outdoor physical activity. For instance, HybridPLAY, a novel
technology created in 2007 designed with a sensor and mobile-based video games that transform
urban playgrounds into game scenarios. The technology has been found to have great potential
for increasing physical activity among children and also to “improve the learning process and
monitoring at school centers by letting users create the content of the apps, leading to new
narratives and fostering creativity” (Diaz, Boi, & Portalés, 2016). Similar research was
conducted to assess the ability of ABBOT, an interactive smart toy, to stimulate exploration of
outdoor environments in primary school children (Delprino, Piva, Tommasi, Gelsomini, Izzo, &
Matera, 2018). Another study explored human-computer interactions and how to facilitate better
interaction between children and the natural world using “exploratory technology” (Anggarendra
& Brereton, 2016). Other literature pieces speak to a multitude of different ways we can
incorporate technology into outdoor leisure activities and outdoor engagement and exploration,
such as geocaching, use of remotely operated vehicles with camera attachments, use of MP3s,
digital cameras, and other communication devices (Harmon, 2008). However, the majority of
these studies focus on simply using technology to get children and youth outside. The studies do

not assess how using technology in natural spaces and during outdoor recreation and leisure
could impact children’s overall connection to and moral concern for wild animals and nature.
One exception to the above note is studies that show how ‘videophilia’ is a key factor
linked to the declining amount of outdoor time in youth (Anderson, Economos, & Must, 2008;
Kellert et al., 2018). Videophilia was defined by Zaradic and Perams (2007) as the rapid increase
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of influence of electronic media and technology (interaction with television, video games, using
the internet, and smartphones) in the lives of children and youth. However, when researching
outdoor time, connection to nature, and screen time, the findings have differed extensively, and
many studies are often contradictory. Therefore, there is a need for more research to understand
better the associations between gender, age, outdoor time, screen time, and connection to nature
among children and youth (Braun & Dierkes, 2017; Kellert, Case, Escher, Witter, MikelsCarrasco, & Seng, 2017; Larson, Green, & Castleberry, 2010). One very interesting study on a
population of rural youth showed that across children in 6th-8th grades, there were no significant
differences in the time that children spent outdoors. The study also found that children’s screen
time per day was higher than the time they spent each day outdoors. In the study, outdoor time
was a significant positive predictor of higher connection to nature, and screen time was a
significant negative predictor of connection to nature, meaning that increased screen time could
negatively impact connection to nature (Larson, Szczytko, Bowers, Stephens, Stevenson, &
Floyd, 2018).
While all of these studies offer great insight into child technology use, outdoor
experiences can also greatly impact mental health. Not many studies look at how technology use
can aid outdoor experiences to support positive mental health, nor do they offer specific mentalhealth driven technology programs or include technology activities to participate in that are co-

developed with feedback from the children using them (Bevan, Stallard, Agha, Rice, WernerSeidler, et al., 2020)—in the context of outdoor experiences, allowing children and adolescents
to help co-development software programs and technology that they would best like to engage
with while outdoors would positively impact future research and overall development of
technologies. If the children were allowed to help in the construction and tell us what they want,
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they would most likely be more inclined to engage and use that technology outdoors. This
increased usage and connection to the technology development could help children develop
concern for other animals and nature.
The above-reviewed studies provide much-needed information about ways to get children
and youth to engage in outdoor activities through technology. However, in these studies,
technology tends to be conceptualized as a means to an end. To expand on this research, more
studies are needed to explore how children’s spontaneous and unstructured technology use in
outdoor recreation and leisure might promote pro-environmental behaviors and overall nature
relatedness. This study explored if and how children and youth use technology while in outdoor
spaces and if technology use is associated with moral concern for wild animals and ecosystems.
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Chapter 3: Methods
Research Design & Rationale
This section describes the overall procedures used to collect data for this study. This
section also describes how child participants were recruited, the ethical procedures, what
measures were used and how they were implemented, and how the a priori coding schemes were
developed and implemented. This study utilized qualitative methods to provide context and
enhance the understanding of the quantitative data. This study was also situated within a larger
study concerning children’s reasoning about the moral welfare of companion, farm, and wild
animals (Tardif-Williams, Mansell, Maynard, Stewart-Stevanovic & Bosacki 2019, July). The
purpose of this study was to explore whether there are possible relationships among children’s
moral ideas about wild animals and nature, how much time children spend outside, how often
they are engaging in specific outdoor activities, and their use of technology while they are
outdoors. The larger study offered a good base because it already incorporated questions about
children’s moral concern for wild animals and ecosystems. This study aimed to expand on the
larger study and examine if technology use and engagement in outdoor activities might be
associated with children’s moral concern for wild animals and ecosystems.
Participants
The child participants were drawn from both the Niagara Region of Ontario and the

Buffalo, NY area. The children came from varying ethnicities (Americans, Canadians etc.), races
(white, black, Asian etc.), family dynamics (multi- or single caregiver homes, siblings, other
family members living in the home etc.), and socio-economic statuses. The children were
recruited by first reaching out to close friends and family who had children within the required
age range of 7-15. After the first 20-25 children were collected, later children were recruited
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through snowballing and word of mouth from the families that had already participated. All of
the data was collected between August 2018 and March 2020. Every child received a $10.00
compensation for being part of the study. The study included a total of 61 children. The sample
consisted of 23 males and 38 females between the ages of 7-15 years (for the total sample,
Mage=11.04 years, SD=2.54 Range= 7.00-15.11 years; for the males only, Mage= 10.65, SD=
2.75, and Range= 7.0-15.11 years; for the females only, Mage= 11.32, SD= 2.39, Range= 7.115.10 years). The age groups were broken into two age categories: a younger group, aged 7 to
11.11 years, n= 29 (9 males, 20 females), and an older group aged 12-15.11 years, n=32 (14
males, 18 females). The children were broken down into these two age groups because previous
studies, as mentioned in the literature review, have shown differences in moral complexity as
children got older (Bloom, 2014).
Procedure
Research ethics process. As this study involved both human children and adults, it was
necessary to secure ethics clearance from the Brock University Research Ethics Board (File # 16040). The process began by submitting copies of all instruments, measures, and all recruiting
correspondence between the researcher and potential participants for ethical review (i.e., call for
participation flyers, see Appendix A) to the University Ethics Board. A full outline of the study
was also submitted, illuminating any potential benefits or risks to participating in the study and

the measures that were taken to reduce any of these risks. These potential risks and benefits were
outlined in detail within the parental/caregiver consent form, which was required to be signed
before any participant data was collected (see Appendix B). The consent form also asked if
participants wanted to be notified if the data was published in a paper and whether participants
wanted information about the study's final stages. A child assent form which outlined the study,
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the potential risk and benefits, options to stop the process at any time, explanation of how the
data was going to be used, and what would happen to the data upon completion was read to the
child prior to participation, and this assent form was signed by the researcher after reading the
information (see Appendix C).
It was reiterated to child participants before starting the interview that there were no right
or wrong answers to any questions. If the children wanted to stop or have their data removed
from the study at any time, they could so. The caregivers were also reassured that their child’s
data would be kept strictly confidential after giving consent, and their names would not be
attached to any data or files. It was also made clear that we would not be using any personal
information in our write-ups. After receiving ethical clearance from the Brock University’s
Research Ethics Board, recruitment flyers calling for participants (see Appendix A) were
displayed in public spaces (e.g., libraries, veterinary offices, YMCA lobbies), handed out at
public events where many children were present and were distributed to family and friends. The
researcher met with the participant and their parent or guardian at a participant-chosen location
and explained the study to both parties by reading them the invitation letter (see Appendix D). At
this time, any questions the child or caregiver had about the study were answered.
Once permission to participate was obtained from the parent or guardian by signing a
consent form, the child participant was read the assent form. The researcher then signed the

form, and the researcher proceeded with the qualitative interview with the child participant,
which took between twenty-five and thirty-five minutes. While the child was working with the
researcher on the interview, the parent or guardian sat separately and completed the
Demographic Questionnaire. Upon completing both the interview and the Demographic
Questionnaire, child participants and their parent or guardian were asked if they had any further
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questions. When there were no further questions, the child participant received $10 for their
participation, and the researcher thanked the children and their caregivers for their time and
effort.
Entering and Coding Data
Following the completion of data collection, the demographic form data was inputted into
an SPSS sheet. The participant interviews were transcribed in full and printed to prepare for
coding. Before exploring any of the data, coding schemes were developed for all necessary
questions. These codes are thoroughly described in the coding and data analytics strategy section
below. Once the coding schemes were finalized, the transcribed interviews were coded and
inputted into SPSS along with the demographic data. When the initial coding was complete interrater reliability was checked using a percentage of agreement. To determine reliability, an
outside individual coded a random 20% of the questions/responses using the finalized coding
schemes given below. The research assistant who helped with inter-rater had no previous
knowledge of the study and had not seen any of the measures, data, or coding schemes prior to
coding 20% of the final responses. The coding schemes were given to the research assistant and
described thoroughly in table format. Examples of each possible code were given. Before
starting the coding of the sample questions that were not a part of the randomly selected 20%, we
walked through with the assistant to make sure she understood the process and the codes. After

she had coded 20%, her results were compared to the initial codes, and any discrepancies were
discussed and resolved. The goal was to have an 85% agreement rate or higher for each question
(see Appendix H for examples of inter-rater coding discrepancies and how these were resolved).
Once significant inter-rater reliability was achieved for each coded question, the data was
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analyzed using varying statistical tests within SPSS. The main findings were reported and
discussed in Chapter 4.
Measures
Demographic Questionnaire (Section 1): A parent or guardian completed the
questionnaire, which included quantitative and qualitative questions (see Appendix E). The
questionnaire was split into two major sections. Section 1 of the demographic questionnaire
collected information about the guardian and the family. Questions in this section addressed age,
ethnicity, occupation of caregivers, the highest education of caregivers, spouse information,
parental awareness of animal-welfare issues, family eating habits, and whether anyone in the
family was vegetarian/vegan. For this study, the questions of major interest from the
demographic questionnaire were included in Section 2 (as outlined below); none of the Section 1
information was explicitly considered for this study.
Demographic Questionnaire (Section 2): Section 2 collected information from parents
specific to the child participant and the child’s experiences with animals and nature. The child’s
age, gender, and grade in school were all reported in this section. Gender and age were examined
in relation to the main moral concern variables to see if there were gender or age differences.
These differences will be expanded on more within the results section. This questionnaire section
also explored the average amount of time the child spent outdoors on school and non-school
days, and what activities the child most frequently engaged in on those days (Questions 12 & 13On average, how much time does your child spend outdoors on a school day?; On average, how
much time does your child spend outdoors on a non-school day?) Question 16 asked the
parent/guardian to indicate what types of activities their child had experienced and how often
they partook in that activity on a scale of 1 (never) to 5 (frequently). From the caregiver’s
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response to Question 16, an overall index score was calculated of each child’s frequency of
engagement with activities and experiences outdoors by taking the sum of their marked
engagement frequency to get a number between 20-100.
Moral Concern for Wild Animals and Ecosystems Qualitative Interview with Child: This
portion of the interview lasted between 10-15 minutes, and the questions were open-ended. For
this study, the focus was on participant’s responses to Questions 2 and 3 within the wild animals
and ecosystems sections (see Appendix F) (Is it okay or not okay for people here in
Ontario/Buffalo to hurt wild animals?; Can you tell me why or why not?). These questions were
meant to gauge children’s thoughts and ideas about moral standing, moral welfare, and concern
for wild animals and ecosystems. The interviewer utilized images of the groups of interest (e.g.,
wild animals or an ecosystem) when appropriate to help guide the child through their thought
process and remind the child what the focus of the questions was (See Figures 1 and 2). Through
interviews, a more detailed idea of how children were thinking about the moral standing of wild
animals and ecosystems could be explored.

Image 1: An image of wild animals used to aid participant while answering questions from
section 1 of the interview
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Image 2: An image of a pristine ecosystem used to aid participant while answering questions
from section 2 of the interview
Nature and Technology Qualitative Interview with Child: This portion of the interview
was created to provide information about the participant’s relationship with nature and
technology. (Appendix G). The first few questions were designed to understand how children
spontaneously think and feel about a natural space that they can imagine themselves in. For
example, children were asked to respond to the following questions: I want you to imagine
yourself out in nature, can you tell me where you are, what does the space look like, what are
you thinking about while in that space, and how does being in that space make you feel?
The next section of questions explored the participant’s favorite and least favorite thing
about being outside and why this is their favorite or least favorite (What is your least favorite
part of being nature? Can you tell me why?). For the sake of this study, their least favorite thing
was collected but was not analyzed as it was not helpful in the overall aim of the study. The
study's focus was to understand better what the children liked about nature and how their favorite
aspects of nature and technology use could build a stronger bond between the child and natural
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spaces and encourage moral concern for wild animals and ecosystems. The child’s least favorite
aspects of the outdoors do not encourage a stronger bond in this case; therefore, these aspects
were not as important to this study.
The next portion of questions helped identify what types of technology the children were
regularly used by themselves and how often they believed they were on their devices. The
children were asked: What types of technology are you allowed to use by yourself (i.e., cameras,
phones, iPads)? Are you allowed to use technology? And how many hours of your day do you
play with technology?
Last, some questions gauged whether the children use technology while they were
outdoors. These questions included the type of technology they might have used, why they
choose to use technology outdoors or not, how they were using technology outdoors, and how
using technology outdoors made them feel. (When you are out in nature, do you like to use
technology? Can you tell me why or why not?; If answered yes, what kind of technology do you
use outside? If you answered yes, can you tell me how you use this technology while you are in
nature? If you answered yes, how does it make you feel when you are using your technology
while in nature?)
Coding Schemes and Data Preparation
Drawing on previous studies' results, the coding schemes applied in this study were

developed a priori. Using the a priori method allowed for a more research question-driven
approach where the hypotheses could be constructed ahead of the study and then validated or
invalidated by the data's coding and analysis. The three main areas explored in this study were
analyzed using the following coding schemes.
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Demographic Questionnaire (Sections 1 and 2): The participant’s ages and genders were
collected. Although age and gender differences were not the primary factors being studied, their
relationship to the research questions was explored briefly. The amount of time the child spent
outdoors on both school and non-school days was reported by the guardian, and this number of
hours was coded for frequency (refer to Questions 12 & 13 Appendix E). Under Questions 12
and 13, the guardians also reported three activities the child most engaged in on school and nonschool days. The top listed activity was taken and coded (see Table 1 and 2 page 47). Finally, the
child’s experiences with animals and outdoor activities were reported by frequency in a table of
activities. There were 20 activities/experiences listed, and each activity could be marked on a
scale of 1-5 (1= never and 5= frequently) for how frequently the child had engaged or performed
the activity. The 1-5 frequency scores reported were totaled to give the participant an overall
activity score ranging anywhere between 20 (never having engaged in any of the 20 activities) to
100 (having frequently engaged in all 20 activities; refer to Question 16 on Appendix E for the
activity table).
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Table 1
Child’s Most Engaged in Activity on School Days (as reported by the caregiver)
1

2

Playground/Recess/ Outdoor Time at

Example: playing on the playground, School

School

lunchtime outside

Sports/Biking/

Example: Soccer, Basketball, Riding Bikes, Skiing

Running
3

Outdoor Free Play at Home

Example: playing in garden, playing with friends in
yard, or running around in backyard

4

Other

Example: walking the dog, waiting for the bus,
swimming, and training the dog

Table 2
Child’s Most Engaged in Activity on Non-School Days (as reported by the caregiver)
1

2

Free Imaginative Play/

Example: playing in the backyard, playing games with

Playing with others

friends, exploring in the family garden

Sports/Biking/

Example: Soccer, Basketball, Riding Bikes, Skiing

Running
3

Other

Example: walking the dog, fishing, walking, swimming

Moral Concern for Wild Animals and Ecosystems Qualitative Interview (Appendix H):
For both sections of this interview, which focused on wild animals and ecosystems, the data was
analyzed using a pre-existing assessment of moral obligation, which draws upon Social-Domain
research situated in obligatory moral judgments that are prescriptive to each individual and are
not based on rules or authority, and may be generalizable to other related contexts (Kahn, 1999;
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Nucci, 2001; Semetana, 2006). Question 2 (Is okay or not okay to harm wild
animals/ecosystems) of both the wild animal interview section and the ecosystem interview
section was coded simply as yes, it depends, and no (see Table 3).
Table 3:
Is it okay or not okay to harm wild animals/ecosystems?
1

Yes, it is okay

2

It depends

3

No, not okay

Question 3 (Why is it okay or not okay to harm wild animals/ecosystems) was coded to
assess the complexity of the participant’s justification for why it was or was not okay to hurt
wild animals or ecosystems. The answers to these questions were coded as 0, 1, or 2 (see Table 4
page 48), with the least complex justification (unelaborated harm) being on the lower end of the
scale and the most complex justification (biocentric reasons) being on the higher end. Question 3
was checked for inter-rater reliability; Table 4 was given to the research assistant, and she
independently coded 20% of the randomly generated responses to this question. After discussion,
the rate of reliability was 100%.
Table 4
Justification scale for why it is or is not okay to harm wild animals/ecosystems
1 Unelaborated
Harm

The justification is unelaborated

Example: It’s just not okay; you

and says it is or is not okay to hurt

shouldn’t do it

them but nothing more.
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2 Anthropocentric A justification that puts human

Example: “we need wild animals to help

needs, rights etc. before that of the

humans,” “Well it wouldn’t be okay to

other. It appeals to the welfare of

hurt a person so it’s not okay to hurt a

humans or what humans need

wild animal,” “Wild Animals could hurt

before considering others or

humans, so I guess it’s okay.”

putting those things above the
needs, rights, the welfare of the
other.
3 Biocentric

A justification that puts the other in Example: “Wild animals have their own
similarity to humans OR A

rights to do what they need,” “They are

justification that acknowledges

similar to humans in that they should be

similarities and differences

free, but they are their own

between animals and humans and

selves/creatures,” “They have feelings,

despite these differences the other

and they can feel it if they get hurt so no

is still accorded moral standing

it’s not okay.”

Nature and Technology Qualitative Interview (Appendix I): For all the responses within
this interview section, coding schemes were created without relying on schemes used in previous
related studies. Context and background gained from related studies and personal experiences
were considered to create coding schemes that covered the uniqueness of all the given participant
responses
Questions 3 and 4 explored what the participant’s favorite thing to do outside in nature
was and why (What is your favorite part of being in nature? And, can you tell me why this is
your favorite?). The participant’s reported favorite thing was coded into one of four categories: a
specific activity, a feeling or emotional aspect, a physical object within nature, or unelaborated
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being outside (see Table 5 page 50). The research assistant was given Table 5, shown below,
with the examples and descriptions and coded the 20% of randomly selected responses. After
discussion, a 100% reliability agreement rate was reached for Question 3. The children were also
asked why this was their favorite, and their responses were coded in one of four ways again as
for what they gained from their favorite thing: an emotional connection, personal sociality
benefits, physical/tactile benefits, or a general unelaborated like for their favorite thing (see
Table 6 page 51). For Question 4, a 91% inter-rater agreement rate was achieved.
Table 5:
Question 3: Categories of the child’s favorite thing to do outside in nature
1

2

Specific

Any activity that’s engaging

Example: Sports, walking, biking,

activity/Sport/ Act of

them in a way where they are

hiking, swimming, general exploring.

Getting Outside

active outdoors

I like getting outside

A feeling or emotional

If they say they get a feeling that Example: I just like it being quiet,

aspect

makes it their favorite

it’s calm, it’s fun, I feel happy when
I’m outside

3

A physical object of

Seeing or interacting with a

Example: the birds, plants, bugs,

nature

specific object/thing

discovering/exploring/watching a
SPECIFIC object
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Table 6:
Question 4: Categories of why this is their favorite thing to do outside in nature, what the
participant gets
1

2

Emotional Connection

Personal Sociality Benefit

They discuss a specific

Example: “It makes me

emotion/feeling they gain from this

happy.” “It lets me feel free

favorite thing

and calm.”

Whether this comes in the form of

Example: “I get to spend

solitary or social benefits, it aids in

time alone.” “I get to hang

their sociality

out with my friends, which I
like.”

3

Physical/Tactile Benefit

They discuss some physical benefit

Example: “I get to touch

as their takeaway

plants.” “I get to be active
and healthy; I get to run
around.”

4

General/Unelaborated

They do not develop much of a

Example: “I just like it

Like

reason why, they simply state they

because I like it.”

like their favorite thing because they
just like it

Question 7 explored what types of technological devices the children could use on their
own. The types of devices children listed were recorded in SPSS but not analyzed (What types of
technology are you allowed to use by yourself (i.e., cameras, phones, iPads)?). This information
contextualized children’s technology use and the types of devices that the children were
regularly using. Similarly, Question 8 involved the participant’s self-reported number of hours
they play/use their technology daily (If the child is allowed to use technology: How many hours
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of your day do you play with technology?). This total number of hours was quantified in minutes
for each participant and used to understand just how much these children engaged with
technology daily. Based on the overall mean time in minutes, the total group of children used
their technology daily; each child was categorized into either the low daily technology use group
or the high daily technology use group. Due to these questions being quantified and numerical,
no inter-rater reliability was needed.
Questions 9-13 explored whether children were using technology outside, why they were
or were not using it, how they used it, and how using technology outside made them feel.
Question 9 (When you are out in nature, do you like to use technology?), which asked children if
they used technology while they are outside, was coded as 1 (yes) or 2 (no) (see Table 7 page
53). Because this was either yes or no, this question was not coded by an inter-rater for
reliability.
Question 10 (Can you tell me why or why not?) asked the children to explain why they
did or did not use technology outside, and these responses were coded using two different
manuals. One of the schemes included codes to capture children’s responses who used
technology outside. For example, if the children said there are specific benefits gained by using
technology outdoors or just a general like of using it while outside (see Table 8 page 54).
Similarly, another scheme had codes for why children chose not to use technology outside

categorized by benefits they would lose out on by using technology or reasons why their
technology could not physically be used (see Table 9 page 54). The research assistant was given
Tables 8 and 9 for Question 10 and coded the 20% of randomly selected responses based on
whether they said they did or did not use technology outdoors. After a discussion and some code
changes (See Appendix I), the reliability agreement came to a 100% agreement rate.
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Question 11 asked about the specific types of devices the children were using outside.
The responses were recorded in SPSS but were not quantified or analyzed in any way. They were
used to contextualize outdoor technology use for the researcher, to understand better what
devices the children were using. Question 12 was coded for how children were using these
technological devices outdoors (If answered yes to q. 7: Can you tell me how you use this
technology while you are in nature?). The coding scheme categorized what they were doing on
their devices, whether they were using it for personal/social reasons or to better connect
themselves with the natural space around them (see Table 10 page 55). The inter-rater agreement
for Question 12 was 100%.
Lastly, Question 13 asked the children who were using technology outside to talk about
how using technology outside made them feel. These responses were coded for emotional
language and what the children said they felt like using devices in nature (see Table 11 page 55)
(If answered yes to q. 7: How does it make you feel when you are using your technology while in
nature?). When the research assistant coded the responses for Question 13, we only achieved a
40% agreement rate. When we discussed the discrepancies in our codes, it became clear that the
codes needed to be simplified, so we created a 3-code scheme which is shown below. After
making this change, we reached a 100% agreement rate.
Table 7:
Question 9: Whether children use technology outdoors or not
1

Yes, I use technology outside

2

No, I don’t use technology outside
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Table 8:
Question 10: If children do use technology outdoors, why do they?
1

2

Take Away/Tangible

Example: “I can use my camera to take pictures that I can have

Memories

forever” “I have videos of me and my family.”

Personal Benefit

Example: “It helps me get outside more,” “Using it makes me

(Physical/Social/

happy,” “I get excited when I can use it outside,”; “It keeps me

Emotional)

connected to the people I am with while I’m outside.”

Table 9:
Question 10: If children do not use technology outdoors, why they report they don’t.
1

Not Allowed/Don’t Like

Example: “I just don’t like using technology while I’m outdoors”;

To/Cannot Use

“My parents don’t let me use technology outside”; “I can’t use my
data, so I don’t use it.”

2

Decreased Engagement

Example: “I see less while hiking if I’m staring at a screen,” “I

(with the space or people

don’t get to focus on being outside,”; “It makes me less focused on

they are outdoors with)

the people I’m with”; “I cannot hang out with my family if I am on
my phone.”
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Table 10:
Question 12: For the children who are using technology outdoors, how they are using it
1

Social Non-Nature Related

Example: “I use my phone to text friends or family” “I use

Applications/Texting

it to communicate where I am with my parents,” “I like to
scroll on my social media (Instagram/Facebook/Twitter),”
“I play games while I’m waiting/watching.”

2

Listening to Music

Example: “I like to listen to music while I’m outside,” “I
listen to music while I’m walking/hiking.”

3

Taking Photos/Videos

Example: “I use my camera/phone to take pictures of
things I find pretty,” “I like to take videos of my
friends/family or what we are doing outside.”

Table 11:
Question 13: For the children who are using technology outdoors, how does using it make them
feel
1

Positive Emotion

Example: “I feel excited to use it to take photos of things I
like,” “I feel connected to others that I use it with or
communicate with,” “I am happy to use my technology.”

2

Negative Emotion

Example: “It makes me feel like I’m distracted from what I’m
supposed to be doing outside,” “It makes me angry when I
can’t see what’s on the screen,” “Sad that I’m on my device
and not paying attention to everything else.”

3

No Real

Example: “I don’t really think about how I’m feeling I just do

Emotion/Unelaborated

it,” “I don’t know how it makes me feel,” “I don’t think I feel
any different than I would not using it.”
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Data Analytic Strategy
The data was analyzed using IBM SPSS Statistics 27 software. The data was cleaned, and
assumptions for Chi-Square testing were checked. The six Chi-Square test assumptions were all
met. All data in the cells were counts or frequencies, and the categories of the variables were
mutually exclusive. Each participant only contributed one data point for each variable cell. There
was only one study group, and it was independent. There were only 2-3 variables within each
test, and they were all categorized as nominal. Lastly, to meet the assumption that the value of
the cell expected should be five or more in at least 80% of the cells, and no cell should have an
expected of less than one, some of the coding schemes had to be simplified into just 2-3
categories. This categorization simplification was completed for eight of the research questions,
which made all of the assumptions met. The data was screened for any missing data. There was
some random missing data where a child or caregiver did not answer or complete a question, but
there were no trends or patterns among that missing data. There was also some excluded data.
Participants 3-17 did not have the technology and nature interview questions given to them. The
technology and nature questions were developed after those participants had engaged in the
study. It was too late to reach out to them again to obtain their responses to those questions.
Since the overall study sample size was smaller, it was important to keep all the children’s
responses in the data set. So, for those children who had missing data, they were still included in
the analysis only for the variables where they did not have missing data. Where they did have
missing data, it was marked as such as these values were recorded and reported.
After the data had been cleaned, descriptive statistics on all demographic variables were
run to assess the study sample, including gender and age. Gender and age differences in relation
to some of this study’s other measured variables were explored. Doing so helped establish more
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context and to see if the gender and age differences aligned with data reported in similar research
studies. However, the age and gender differences were not the main aspects of this study. In this
study, the focus was to assess how the research variables of time spent outdoors, engagement in
specific outdoor activities, and technology use outdoors were associated with children’s moral
concern for wild animals and ecosystems. Descriptive statistics were run to assess if the children
thought it was okay or not okay to harm wild animals and ecosystems and why they thought it
was okay or not okay to harm wild animals and ecosystems.
For the first research question, which explored if spending time outside was associated
with children’s moral concern for wild animals and ecosystems, general descriptives were run.
Descriptives were collected and reported on the caregiver’s reported amount of time the child
spent outside on school days and the caregiver’s reported amount of time the child spent outside
on non-school days. After these descriptives were collected, Chi-Square tests of independence
were run to gather contingency tables for coupled variables. Reported time outside on school
days was run in a crosstab test against age, gender, whether the child thought it was okay or not
okay to hurt wild animals and ecosystems, and the child’s justification for whether it was okay or
not okay to harm wild animals ecosystems. The same process of running the above listed six
Chi-Square tests was also done using reported time outside on non-school days. These tests
summarized the relationships between these different categorical variables.
A similar strategy was applied to research question two, which explored if the amount of
engagement in specific outdoor activities (Index of Engagement in Outdoor Activity Score) a
child partook in was associated with children’s moral concern for wild animals and ecosystems.
First, descriptives were run for the sample variables of overall activity engagement index score,
the child’s favorite reported outdoor activity, why the activity was the child’s favorite, the most
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common activity the child engaged in on school days, and the most common activity the child
engaged in on non-school days. Once these descriptives were run, Chi-Square tests of
independence were run to understand better how these variables were associated with the
children’s moral concern for wild animals and ecosystems. Chi-Square tests of independence
were run looking at the overall activity engagement score by age, gender, whether the child
thought it was okay or not okay to hurt wild animals and ecosystems, and the child’s justification
for whether it was okay or not okay to harm wild animals and ecosystems. Another set of six
Chi-Square tests was run but using the child’s favorite outdoor activity was the dependent
variable. Then again, using the variable of the most common activity the child engaged in on
school days. And then lastly, Chi-Square tests were run again using the variable of and the most
common activity the child engaged in on non-school days
The third and final research question explored how children use technological devices in
outdoor spaces. This question considered the child’s reasoning for choosing to either use or not
use technology in outdoor spaces, how using technology outdoors makes them feel, and how
using technology in outdoor spaces is associated with children’s moral concern for wild animals
and ecosystems. Six variables were run for descriptives to get a better understanding of the
overall context of children using technology in outdoor spaces or not. These variables were the
self-reported amount of time the child spent using/playing on technology daily (categorized as
low or high daily technology use), whether the child chose to use technology in outdoor spaces,
why they did or did not use technology outdoors, how they used that technology in outdoor
spaces, and lastly how using technology in those outdoor spaces made them feel. Chi-Square
tests of independence against age, gender, and the primary moral concern variables were run
against the above-listed variable to examine this final research question.
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Chapter 4: Results
Preliminary Analyses of Primary Moral Concern Variables
Note that for each of the primary independent test variables having to do with moral
concern (i.e., Is it okay or not okay to harm wild animals, yes/no; Why is it not okay to harm
wild animals, unelaborated, anthropocentric, or biocentric justification; Is it okay or not okay to
harm ecosystems, yes/no; Why is it not okay to harm ecosystems, unelaborated, anthropocentric,
or biocentric justification) descriptive statistics and frequencies were conducted for the total
sample of children. Notably, no child said that it was okay to harm wild animals or ecosystems
for the total sample. Of the total sample, 14.8% of the children reported that it depends on how
or why you might harm or not harm wild animals. Only 8.2% of the children reported that it
depends when considering whether it was okay or not okay to harm ecosystems. With regard to
children’s justifications for why it is not okay to harm wild animals, a little more than one-third
of the children offered biocentric justifications (41%, n=25), approximately another third of the
children offered anthropocentric justifications (36.1%, n=22), and finally a smaller percentage of
children offered unelaborated harm justifications (26.2%, n=14). With regard to children’s
justifications for why it is not okay to harm ecosystems, over half the children offered
anthropocentric justifications (57.4%, n=34), some children offered biocentric justifications
(36.1%, n=22), and a few children offered unelaborated harm justifications (6.6%, n=4).
While this study did not aim to examine gender and age differences, it was still deemed
important first to explore if there were any meaningful age grouping and gender differences in
children’s moral concern for wild animals and ecosystems. These relationships were explored
using chi-square tests of independence for gender and age grouping against each of the moral
concern variables.
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In this regard, several chi-square tests of independence were carried out, and none of the
relationships between gender and children’s moral concern for wild animals and ecosystems
were significant. Specifically, significant differences between boys and girls were not found for
whether they thought it was okay or not okay to harm wild animals, X2 (1, N = 61) = .05, p = .81,
their justifications for why it is not okay to harm wild animals, X2 (2, N = 61) = 1.64, p = .44,
whether they thought it was okay or not okay to harm ecosystems, X2 (1, N = 61) = .002, p = .96;
and their justifications for why it is not okay to harm ecosystems, X2 (2, N = 61) = .61, p = .73.
Several chi-square tests of independence were carried out to examine age differences
between the younger and older groups of children. In this regard, only one significant difference
between age grouping and the primary moral concern variables was found. The chi-square tests
showed no significant associations for the following variables: whether children thought it was
okay or not okay to harm wild animals, X2 (1, N = 61) = .67, p = .41, whether children thought it
was okay or not okay to harm ecosystems, X2 (1, N = 61) = 1.15, p = .28; and children’s
justifications for why it is not okay to harm ecosystems, X2 (2, N = 61) = 2.5, p = .28. However,
there was a significant relationship between age grouping and the children’s justifications for
why it was not okay to harm wild animals, X2 (2, N = 61) = 14.05, p = .001. This finding is
supported by the following quote from a younger female participant, age 10, who gave this
anthropocentric justification for why it was not okay to harm wild animals, “So, some animals
are allowed to be killed, because they want to kill you. Some animals are harmless, so I don't
think it's okay to hurt something that doesn't want to hurt you.” The older children gave more
complex biocentric justifications as supported by this quote from a male participant age 14,
“Because they’re still animals, they’re living beings, they have their own rights, and they have
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their own feelings. I remember watching a video of a rhino being shot down just for its horns,
and I literally sat there and cried for a good solid 5 10 minutes.”
The sample had a fairly even distribution of responses for all four primary moral concern
variables when considering them by gender and age grouping. When looking at gender
specifically for the four primary moral concern variables, the results showed that for whether
children thought it was okay or not okay to harm wild animals, the males gave equal responses
(n=4 it depends and n=21 not okay) to the females (n=5 it depends, n=31 not okay). The same
was true with whether children thought it was okay or not okay to harm ecosystems (males n=2 it
depends, n=23 not okay; females n=3 it depends, n=33 not okay). A similar pattern was found for
children’s moral justifications for wild animals, (males n=4 unelaborated harm, n=11
anthropocentric, n=10 biocentric; females n=10 unelaborated harm, n=11 anthropocentric,
n=15 biocentric) and for ecosystems (males n=1 unelaborated harm, n=14 anthropocentric,
n=10 biocentric; females n=3 unelaborated harm, n=21 anthropocentric, n=12 biocentric).
Similar patterns of responses were found when examining the data for age grouping. In
this regard, the younger and older groups of children gave a similar distribution of responses for
the following associations: for whether children thought it was okay or not okay to harm wild
animals (younger age group, n=6 it depends, and n=27 not okay; older age group, n=3 it
depends, n=25 not okay); for whether children thought it was okay or not okay to harm
ecosystems (younger age group, n=2 it depends, n=31 not okay; older age group n=4 it depends,
n=24 not okay); for the moral justifications for not harming ecosystems animals (younger age
group n=3 unelaborated harm, n=16 anthropocentric, n=14 biocentric; older age group n=1
unelaborated harm, n=19 anthropocentric, n=8 biocentric). However, for the significant
association between age grouping and the children’s justifications for not harming wild animals,
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it was seen that the younger group of children were more likely to give unelaborated harm
justifications (n=14) or anthropocentric justifications (n=11) as compared with biocentric
justifications (n=8). The older age group, however, did not give many unelaborated harm
justifications (n=2). Instead, the older group gave a small number of anthropocentric
justifications (n=7) and mostly gave biocentric justifications (n=19). This was expected based on
previous research studies examining children’s moral concern justification complexity by age.
Another interesting point was that for the ecosystem justifications, the younger age group of
children actually gave more biocentric justifications than that of the older group of children,
which could reflect a trend.
However, moving into the three main research questions, age grouping, and gender were
not explicitly explored for each question. This was to avoid making any Type 2 error due to
having cells with too few children in each cell. Having too few children fall into some cells was
seen when the chi-square test involved more than just a two-by-three group comparison (e.g.,
age, younger and older, and gender, male and female, by the reasons given for using technology
outdoors, which included four different categories). For some of the variables, such as why
children chose not to use technology while outdoors, there were too many possible categories. In
these cases, some of the cells did not even include children or included only one child. Thus, the
chi-square tests for such variables would not have been meaningful due to having too few
children in each cell. Therefore, some of the further chi-square test explorations for age and
gender were not performed.
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Research Question 1: The Association Between Children’s Time Spent Outdoors on School
and Non-School Days and Children’s Moral Concern for Wild Animals and Ecosystems
Preliminary analysis showed that on school days, about half the children fell into the
category of ‘low’ time spent outdoors (54.1%, n=33), and the rest fell into the ‘high’ time spent
outdoors (32.8%, n=20). Some children did not respond to this question or did not provide a
measurable time in hours/minutes (n=8). The categories of children spending a high amount of
time outdoors and children spending a low amount of time outdoors were decided by using the
total sample median time outdoors on school days (Median = 90 minutes), with the low time
outdoors group spending between 0-90 minutes outdoors and the high time outdoors group
spending 91 or more minutes outdoors. A more even break down was seen for non-school days
between the low time spent outdoors group (n=28, 45.9%) and high time spent outdoors (n=26,
42.6%). The total group was again split into a low and high amount of time spent outdoors,
similar to the school-day breakdown. The total group median of 150 minutes was used to
categorize the children into either the low amount of time spent outdoors group (spending 0-150
minutes outside) or the high amount of time spent outdoors group (spending 150 or more
minutes outside). Recall that it was hypothesized that children who spent more time outside, on
both school and non-school days, would be more likely to report holding more complex moral
concern justifications (biocentric) for why it is not okay to harm wild animals and ecosystems.
Time Outside on School Days
Chi-square tests of independence were performed on the total sample of children to
examine the relationship between children’s time spent outdoors (low time spent outdoors versus
high time spent outdoors groupings) separately for school days and for non-school days, against
the children’s responses about whether it is okay or not okay to harm wild animals and
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ecosystems and children’s justifications for not harming wild animals and ecosystems. The
results of chi-square tests of independence did not reveal a significant relationship between
amount of time children spent outside grouping (low versus high) and the primary moral concern
variables: for whether they thought it was okay or not okay to harm wild animals, X2 (1, N = 53)
= .28, p = .59, their justifications for why it is not okay to harm wild animals, X2 (2, N = 53) =
2.81, p = .24, whether they thought it was okay or not okay to harm ecosystems, X2 (1, N = 53) =
.73, p = .39; and their justifications for why it is not okay to harm ecosystems, X2 (2, N = 53) =
3.12, p = .21. No trends seemed to be forming either within these results.
Time Outside on Non-School Days
Chi-square tests of independence were performed on the total sample of children to
examine the relationship between children’s time spent outdoors grouping on non-school days,
against the children’s responses about whether it is okay or not okay to harm wild animals and
ecosystems and children’s justifications for not harming wild animals and ecosystems. The
results of chi-square tests of independence did not reveal a significant relationship between
amount of time children spent outside (low versus high) on non-school days and the primary
moral concern variables: for whether they thought it was okay or not okay to harm wild animals,
X2 (1, N = 54) = .77, p = .37, their justifications for why it is not okay to harm wild animals, X2
(2, N = 54) = .22, p = .89, whether they thought it was okay or not okay to harm ecosystems, X2
(1, N = 54) = .006, p = .93; and their justifications for why it is not okay to harm ecosystems, X2
(2, N = 54) = 1.01, p = .60. No trends seemed to be forming either within these results. Due to
none of the primary variables showing significant associations to time spent outdoors on school
and non-school days, these variables were not broken down further by age grouping or gender to
avoid Type 1 error.
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Summary of Main Findings for Research Question 1
Overall, there were no significant associations between the amount of time (low amount
of time spent outside versus high amount of time spent outside) on either school days or nonschool days and the primary moral concern variables for research question one. There were also
no apparent trends forming for any of the associations. Time spent outdoors on school and nonschool days does not seem to be related to children’s moral concern for wild animals and
ecosystems or their complexity of moral concern for wild animals and ecosystems.
Research Question 2: Index of Activity Engagement Score, Children’s Favorite Outdoor
Activity, and the Children’s Most Engaged in Activity on School and Non-School Days and
Their Association to Children’s Moral Concern for Wild Animals and Ecosystems
Index of Activity Engagement Score Grouping
Preliminary descriptive statistics were conducted for the children’s index of engagement
in activities score (activities such as: planting a tree, camping, going to the zoo, picking fruit,
building a fire, bird watching, looking for insects, and thirteen other activities) for the overall
sample (n= 54, M = 51 point score, Median = 51 point score, Lowest Score=27 point score,
Highest Score.=70 point score). The lowest possible score a child participant could have was 20
based upon the provided scale. If the child had never done any of the activities and the caregiver
circled 1 (lowest possible score to mark) for each of the 20 possible activities, their overall score
would result in a 20-point score. The highest possible score a child participant could have was
100. If the child had frequently done every activity, and the caregiver circled 5 (highest possible
score to mark) for each activity, their overall activity engagement score would have been 100
points. These overall child participant index of engagement scores were broken into two
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categories (low activity engagement group and high activity engagement group). The low
activity engagement grouping included children whose scores fell between 20-51 points. The
high activity engagement grouping included children whose scores fell at 52 points or higher
(based on the Median score for the total sample= 51). When the total sample was broken down
into these two categories, the low activity engagement group had (n= 28, 45.9%) and the high
activity engagement group had (n= 26, 42.6%). Seven caregivers did not fill out this scaled
question. Recall that it was hypothesized that children who were categorized into the high
activity engagement group would report more complex moral concern justifications for both wild
animals and ecosystems, as compared with children who were categorized into the low activity
engagement group.
The results of chi-square tests of independence did not reveal any significant
relationships between index of engagement groupings (low activity engagement versus high
activity engagement) and the primary moral concern variables: for whether children thought it
was okay or not okay to harm wild animals, X2 (1, N = 54) = .26, p = .61, their justifications for
why it is not okay to harm wild animals, X2 (2, N = 54) = 1.09, p = .57, whether they thought it
was okay or not okay to harm ecosystems, X2 (1, N = 54) = 1.74, p = .18; and their justifications
for why it is not okay to harm ecosystems, X2 (2, N = 54) = 1.86, p = .39. No trends seemed to be
forming either within these results.
Child’s Favorite Part of Being Outdoors and Why
The children were asked to report their favorite part of being out in nature and why that
was their favorite, and frequency statistics were conducted on their categorized answers (see
Figure 1 and Figure 2). Overall, most children responded that a specific physical object in nature
(i.e. the trees, singing birds, blue sky) was their favorite thing about being outdoors. Most

57

children said their favorite thing was their favorite based upon the emotional connection they got
from it. It was hypothesized that children who reported that their favorite part of being outside
had to do with an emotion/feeling they had would report more complex moral justifications for
not harming wild animals and ecosystems. It was also hypothesized that children who said their
favorite part of being outdoors is their favorite due to emotional connection would report holding
more complex moral justifications for not harming wild animals and ecosystems.
Figure 1
Child Participant’s Categorized Reported Favorite Part of Being Out in Nature
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Figure 2
Child Participant’s Categorized Reason Why They Like Their Favorite Part of Being Out in
Nature

Chi-square tests of independence were performed to examine the relationships between
the child’s reported favorite part of being outside in nature and the four primary study variables
related to moral concern for ecosystems and wild animals. The results did not reveal any
significant relationships between the child’s reported favorite part of being outdoors and the
moral concern variables: for whether they thought it was okay or not okay to harm wild animals,
X2 (2, N = 42) = 1.5, p = .47, their justifications for why it is not okay to harm wild animals, X2
(4, N = 42) = 1.63, p = .80, whether they thought it was okay or not okay to harm ecosystems, X2
(2, N = 42) = 1.2, p = .54; and their justifications for why it is not okay to harm ecosystems, X2
(4, N = 42) = 7.65, p = .10. However, the results of the child’s reported favorite part of being
outside against the children’s justifications for not harming ecosystems showed a possible
emerging trend. The children that reported a specific activity/sport as their favorite gave mostly
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anthropocentric justifications (n=8) rather than biocentric justifications (n=2) or unelaborated
harm justifications (n=1). However, children who reported a feeling/emotional aspect being their
favorite gave mostly biocentric justifications (n=9), no unelaborated harm justification, and only
a few anthropocentric justifications (n=3). This trend aligned with the hypothesis for this
research question.
Chi-square tests of independence were also performed to examine the relationships
between why the children chose their favorite part of being outside and the four primary moral
concern variables. The results did not reveal any significant relationships between the child’s
reported favorite part of being outdoors and the moral concern variables: for whether they
thought it was okay or not okay to harm wild animals, X2 (3, N = 41) = 4.28, p = .23, their
justifications for why it is not okay to harm wild animals, X2 (6, N = 41) = 4.23, p = .64, whether
they thought it was okay or not okay to harm ecosystems, X2 (3, N = 41) = 1.41, p = .70; and
their justifications for why it is not okay to harm ecosystems, X2 (6, N = 41) = 11.18, p = .08.
However, the results of why the child’s reported favorite part of being outside were their favorite
against the children’s justifications for not harming ecosystems showed a possible emerging
trend. The trend showed that children who reported that an emotional connection was why their
favorite thing was their favorite gave the most anthropocentric justifications (n=12) but also gave
one of the highest amounts of biocentric justifications (n=7). Overall, most of the justifications
were anthropocentric for the entire sample (N=61). Having this category of emotional connection
with a high number of biocentric justifications still seems to coincide with this research
question's hypothesis that emotional connection may be associated with more complex moral
concerns for ecosystems. The other group that gave the most biocentric justifications were the
children who said their favorite part of being outside was their favorite because they just
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generally liked it (n=7). Lastly, the children who said getting a physical or tactile benefit from
their favorite part of being outside was why it was their favorite gave most anthropocentric
justifications (n=5). For example, this female participant, age 12, gave this response to what was
her favorite part of being out in nature, “Um…It’s quiet, and it’s not like a city where it’s like
super noisy.” She also gave this biocentric justification for why it was not okay to harm
ecosystems, “Because then you’re destroying a bunch of animals' homes.” On the contrary, this
other female participant, age 11, who reported an emotional connection being their favorite part
of being outdoors, gave this anthropocentric justification for not harming ecosystems, “Because
we get lots of resources from nature like trees give you oxygen and make paper and water, so
you use it and they filter it, and people swim in it, and it would be unhealthy for us to breathe in
the garbage.”
Children’s Most Engaged in Activity on School and Non-School Days
Lastly, the caregivers reported which activity their child participated in most on school
days and non-school days. For school days, these activities were broken down into three
categories: playground/recess/school outdoor time, sports/biking/running (a more rigid and
structured activity type), outdoor play at home (less rigid, imaginative, playing with friends), and
then other activities (activities that did not fit well into the other two categories such as walking
dog, swimming, waiting for the bus). For non-school days these activities were also broken down
into three categories: free play/imaginative play/playing with others, sports/biking/running (a
more rigid and structured activity type), and then other activities (activities that did not fit well
into the other two categories such as walking, fishing, swimming, walking the dog). Preliminary
frequencies were conducted on these two variables (top school and non-school day activity).
Results revealed that on both school and non-school days, most children engaged in
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sports/biking/running more than the other activities (see Figures 3 and 4, respectively). It was
hypothesized that children who most regularly engaged in freeform outdoor play on both school
and non-school days (i.e., playground/recess play or free/imaginative outdoor play) would report
more complex moral justifications for not harming wild animals and ecosystems.
Figure 3
Child Participant’s Top Activity Reported to be Engaged in on School Days by Caregiver
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Figure 4
Child Participant’s Top Activity Reported to be Engaged in on Non-School Days by Caregiver

For the total sample of children, separate chi-square tests of independence were
performed to examine the relationships between the child’s reported top activity on both school
and non-school days against the four primary moral concern variables. None of the eight
relationships were significant. For the child’s most engaged in activity on school days against the
moral concern variables, there were no significant associations: for whether they thought it was
okay or not okay to harm wild animals, X2 (3, N = 59) = 4.03, p= .25, their justifications for why
it is not okay to harm wild animals, X2 (6, N = 59) = 4.39, p = .62, whether they thought it was
okay or not okay to harm ecosystems, X2 (3, N = 59) = 1.72, p = .63; and their justifications for
why it is not okay to harm ecosystems, X2 (6, N = 59) = 7.32, p = .29. For the child’s most
engaged in activity on non-school days against the moral concern variables there were also no
significant associations: for whether they thought it was okay or not okay to harm wild animals,
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X2 (2, N = 55) = 2.37, p = .30, their justifications for why it is not okay to harm wild animals, X2
(4, N = 55) = 4.28, p = .36, whether they thought it was okay or not okay to harm ecosystems, X2
(2, N = 55) = 3.95 p = .13; and their justifications for why it is not okay to harm ecosystems, X2
(4, N = 55) = 3.53, p = .47.
Although gender differences were not a primary concern of this study, there was a
significant association between gender and the children’s most engaged in school day activity, X2
(3, N = 59) = 7.67, p = .05. This significant association showed that both males and females had
the highest numbers in the sports/biking/running category (male n=19, females n=16). However,
the females had a high number of children categorized into the playground/recess/outdoor school
time group (n=9) and a somewhat high number of reports of other activities (n=6). In contrast, no
other category other than sports/biking had high numbers for males (playground/recess n=1,
outdoor play at home n=1, other activities n=3).
Summary of Main Findings for Research Question 2
Overall, the results for Research Question 2 showed that there were no significant
associations between a child’s index of engagement score (low/high), a child’s favorite part of
being outside, why a child’s favorite part of being outside is their favorite, and the child’s most
engaged in activity on both school and non-school days and the study’s four primary moral
concern variables. The results did show a significant association between gender and the child’s
most engaged in activity on school days, showing that males were more likely to engage in
sports/biking. At the same time, females were more likely to engage in recess/playground time.
The results also showed that there might be a potential trend forming between the child’s favorite
part of being outdoors and their justifications for not harming ecosystems. The trend showed that
‘sport/specific activity’ children gave mostly anthropocentric justifications while those reporting
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a feeling/emotion being their favorite part gave mostly biocentric justifications. There was also a
potential trend forming between why the child chooses their favorite part of being outdoors and
their justifications for not harming ecosystems. This trend showed high amounts of biocentric
justifications came from children choosing their favorite because it gave them an ‘emotional
connection; however, children who reported their why as ‘general like’ or ‘emotional
connection’ gave the same number of biocentric justifications. Lastly, there was a possible trend
forming between the child’s reported top non-school day activity and whether the children
thought it was okay or not okay to harm ecosystems. This trend showed that children who were
reported to engage in ‘sports/biking’ the most regularly gave ‘it depends’ responses which might
be the most complex possible response.
Research Question 3: Children’s Daily Technology Use, Outdoor Technology Use, and
Feelings about Outdoor Technology Use and Their Association to Moral Concern
Child Participant’s Daily Technology Use (In Minutes)
Preliminary descriptive statistics were conducted for the child participant’s daily
technology use (in minutes), and it was found that on average, the children were using
technology 190.06 minutes during a single day (n=45, SD= 209.55), with many of the children
responding that they spent 120 minutes on technology a day (n=10). The daily technology use
was also broken down into two categories of low-daily use (0-150 minutes) to high-daily use
(151 or more minutes) based on the median of the overall sample. The descriptive statistics
showed more children were categorized into the low-daily usage group (n=27, 44.3%) than that
of the high-daily usage group (n=18, 29.5%) with 16 cases of missing data. It was hypothesized
that whether children were using technology at a high or low frequency daily would have no
relationship to their moral justifications for not harming wild animals and ecosystems. Chi-
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square tests of independence were performed to examine the relationships between the children’s
daily technology use grouping (low or high) in relation to the four moral concern variables. No
significant relationships were found (See Table 12).
Table 12:
Daily Technology Use Grouping (Low/High) * Four Moral Concern Variables
Hurt Wild Animal

Wild Animal

Hurt Ecosystems

Ecosystem

Yes/No

Justifications

Yes/No

Justifications

X2 Result

X2 Result

X2 Result

X2 Result

Daily Technology Use

(1, N = 45) = .45,

(2, N = 45) = .92,

(1, N = 45) = .41, p

(2, N = 45) =

Grouping (Low/High)

p= .50

p = .63

= .52

3.58, p = .16

Do Children Use Technology Outdoors Yes or No?
The child participants were also asked if they liked to use technology outside; yes, they
do like to use technology (n=20), or no, they do not like to use technology (n=26). It was
hypothesized that children who were using technology while outdoors would have less complex
moral justifications for not harming wild animals and ecosystems. In contrast, children who did
not use technology outdoors would have more complex moral justifications for not harming wild
animals and ecosystems. This variable was explored against gender and age grouping. It was
found that there was a significant association between age grouping and whether the child liked
using technology outdoors, (1, N = 46) = 3.93, p = .04. This result showed that the older children
were much more likely to report not liking to use technology outside (n=18) rather than using
technology outside (n=8). In comparison, the younger children were more likely to report liking
to use technology outside (n=12) than saying they do not like to use it (n=8).
Chi-square tests of independence were also performed to examine the relationships
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between whether the children like to use technology outdoors or not and the four moral concern
variables and no significant relationships were found (See Table 13).
Table 13:
Children’s Preference to Use Technology Outdoors and the * Four Moral Concern Variables

Do Children Like to

Hurt Wild Animal

Wild Animal

Hurt Ecosystems

Ecosystem

Yes/No

Justifications

Yes/No

Justifications

X2 Result

X2 Result

X2 Result

(1, N = 46) = .001,

(2, N = 46) = 1.30,

(1, N = 46) = .07, p

(2, N = 46) =

p = .52

= .78

2.49, p = .28

Use Technology

p= .97

X2 Result

Outdoors (Yes/No)

Why Children Do Not Use Technology Outdoors
For those children who did not use technology outdoors, the reasons for why they chose
not to use technology were categorized. There were two categories a child could be placed into;
‘not allowed to use/don’t like to use/cannot use’ or ‘decreases engagement’ (with the
activity/space/other people there). Many of the children chose not to use technology outdoors
because it decreased their engagement (n=17, 65.38%). In contrast, the other children fell into
the category of not using technology outdoors because they were not allowed to use/don’t like to
use/cannot use’ (n=9, 34.61%). It was hypothesized that children who did not use technology
outdoors for any reported reason would have more complex moral justifications for not harming
wild animals and ecosystems.
Chi-square tests of independence were performed to examine the relationships between
whether the child participant does not use technology outdoors and the four primary study
variables, and one significant relationship was found (See Table 14 page 77). There was a
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significant association between why children reported not using technology outdoors and
whether they thought it was okay or not okay to harm ecosystems. The results showed that of the
children who reported decreased engagement as their reason for not using technology outdoors,
many reported that it was not okay to harm ecosystems (n=17). However, for the children who
reported that they were not allowed to use technology/don’t like to use it/cannot use it as their
reason for not using technology outdoors, most said it was not okay (n=7), but some of the kids
did say it depends how or why you might hurt an ecosystem (n=2). For example, this male child,
age 15, supports this association with his response to why he does not use technology, “It’s really
about being there for the experience without technology.” He also responds that it was not okay
to harm ecosystems.
Table 14:
Why Children Do Not Use Technology Outdoors * Four Moral Concern Variables

Why Do Children Not
Use Technology

Hurt Wild Animal

Wild Animal

Hurt Ecosystems

Ecosystem

Yes/No

Justifications

Yes/No

Justifications

X2 Result

X2 Result

X2 Result

(1, N = 26) = .49,

(2, N = 26) = .29,

(1, N = 26) = 4.09,

(2, N = 26) =

p = .86

p = .04

1.71, p = .42

p = .48

X2 Result

Outdoors

Why Children Use Technology Outdoors
For those children who used technology outdoors, the reasons they chose to use
technology were broken down into two categories; using technology to take away tangible
memories or using it for personal benefits (physical/social/emotional). Many of the children
reported using technology outdoors to capture tangible take-away memories such as photos or
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videos (n=11), and the other children used their technology for a personal benefit
(physical/social/emotional) (n=8). It was hypothesized that children who were using technology
outdoors in a way that mediated their relationship to the natural space (e.g., taking photos to
remember the place) instead of the technology creating a barrier between the child and the
natural space (e.g., watching Netflix on a tablet) would have more complex moral justifications
for not harming wild animals and ecosystems.
Chi-square tests of independence were performed to examine the relationships between
why children used technology outdoors and the four primary study variables, and one test was
significant (See Table 15 page 79). There was a significant relationship between why the
children chose to use technology outdoors and their justifications for not harming wild animals.
The test showed that the children who were using technology for personal benefits gave no
biocentric justifications. The children using technology outdoors for personal benefits only gave
unelaborated harm justifications (n=3) or anthropocentric justifications (n=6). However, the
children who reported using their technology to capture take-away memories gave almost all
biocentric justifications (n=9). Only one child each gave an unelaborated harm justification or an
anthropocentric justification. This finding is supported by the following quote from a female
child, age 11, who said, “I use my phone, that’s about it - going on social medias or checking
texts from friends or soccer group chats to know when games are and things like that.” This child
also gave an anthropocentric justification for not harming ecosystems.
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Table 15:
Why Do Children Use Technology Outdoors * Four Moral Concern Variables
Hurt Wild

Wild Animal

Hurt Ecosystems

Ecosystem

Animal Yes/No

Justifications

Yes/No

Justifications

X2 Result

X2 Result

X2 Result

Why Do Children Use

(1, N = 19) = .88,

(2, N = 19) =

(1, N = 19) = .05,

Technology Outdoors

p = .34

12.74, p < .00

p = .81

X2 Result
(1, N = 19) =
.83, p = .36

How Children Use Technology Outdoors
Children who used technology outdoors were asked how they use their technology. These
responses were broken down into three categories, and descriptive statistics were conducted. The
three categories of how the children were using their technology outside were: social non-nature
related applications/texting, listening to music or taking photos/videos. The children’s responses
were fairly evenly distributed between these three categories, with slightly more children falling
into the listening to music category (n=8) than either the taking photo/videos category (n=3) or
the social non-nature related applications/texting category (n=3).
Chi-square tests of independence were performed to examine the relationships between
how children used technology outdoors and the four primary study variables, and there were no
significant associations. However, there was a possible trend forming (See Table 16). The results
showed a possible trend forming between how children use technology outdoors and their moral
justifications for not harming ecosystems. The children who reported using technology for social
on-nature related applications/texting only gave anthropocentric justifications (n=3). The
children who used technology to take photos/videos gave mostly all anthropocentric
justifications (n=6), with a couple of children giving biocentric justifications (n=2). However, the
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children who listened to music on their technology gave the most amount of biocentric
justifications (n=5).
Table 16:
How Children Used Their Technology Outdoors * Four Moral Concern Variables
Hurt Wild Animal

Wild Animal

Hurt Ecosystems

Ecosystem

Yes/No

Justifications

Yes/No

Justifications

X2 Result
How Children Used
Their Technology

X2 Result

(2, N = 19) = 1.13, (2, N = 19) = 7.09,
p = .56

p = .13

X2 Result

X2 Result

(2, N = 19) = .41,

(2, N = 19) =

p = .81

4.49, p = .10

Outdoors

How Using Technology Outdoors Made Children Feel
Finally, for those children who used technology outdoors, they were asked how using
technology outdoors made them feel. Responses were categorized into one of three categories,
and descriptive statics were conducted. The three possible categories were positive emotions,
negative emotions, or unelaborated/no real emotion. The children fell fairly evenly into the three
categories: positive emotion (n=7), negative emotion (n=5), unelaborated/no real emotion
(n=10).
Chi-square tests of independence were performed to examine the relationships between
how children felt using technology outdoors and the four primary study variables. There were no
significant associations; however, there was an inclination of a possible trend forming (See Table
17). The results showed a possible trend forming between how using technology outdoors makes
the children feel and their moral justifications for not harming wild animals. For the children
who gave unelaborated/no real emotion responses, their justifications were evenly distributed
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(anthropocentric (n=5) and biocentric (n=4) with no unelaborated harm justifications). The
children who responded that using technology outdoors gave them negative emotions mostly
gave anthropocentric justifications (n=3). One child also gave a biocentric justification, and one
child gave an unelaborated harm justification. However, the children who reported getting a
positive emotion from using their technology outdoors gave mostly all biocentric justifications
(n=5). The positive emotion children gave very few anthropocentric justifications, and only two
of those children gave unelaborated harm justifications. This finding is supported by the
following quote from a female participant, age 8, who said she gets positive emotions from using
technology outside, “I feel happy and glad that my mom gave me her phone,” and she gave this
biocentric justification for not harming ecosystems, “Because the animals can drink out of the
water and they can eat the grass or the bushes and stuff. And then – it’s nice to have water.” In
contrast, one female participant, age 13, reported getting negative emotions from using
technology outdoors and said, “Sometimes it’s really nice, but then sometimes it feels like I
should be doing something that’s actually like an outside activity, not just sitting there taking
pictures of things like I should actually be doing something in nature. Because a lot of people are
already are taking pictures and doing things like that and they’re kind of brushing by all the
actual things you should actually enjoy and live in the moment instead of like taking a picture
and saving it for later and moving on to the next thing.” She also gave this anthropocentric
justification for not harming ecosystems, “Because this is the only ecosystem we have, we don’t
really get like a second chance if we destroy it and it’s all gone.”
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Table 17:
How Children Felt Using Technology Outdoors * Four Moral Concern Variables
Hurt Wild Animal Wild Animal

Hurt Ecosystems

Ecosystem

Yes/No

Yes/No

Justifications

X2 Result

Justifications
X2 Result

X2 Result

How Children Felt

(2, N = 21) =

(4, N = 21) =

(2, N = 21) = 1.4,

Using Technology

3.94, p = .13

8.07, p = .08

p = .49

X2 Result
(2, N = 21) =
.93, p = .62

Outdoors

Summary of Main Findings for Research Question 3
Overall, for Research Question 3, there were two significant associations. There was a
significant association between why the children chose not to use technology outdoors and
whether the children thought it was okay or not okay to harm ecosystems. There was also a
significant association between why the children chose to use technology outdoors and the
children’s moral justifications for not harming wild animals. The results also showed two
possible trends forming. The first trend was between how children used their technology
outdoors and their moral justifications for not harming ecosystems. The second trend was
between how using technology outdoors made the children feel and their justifications for not
harming wild animals.
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Chapter 5: Discussion
This exploratory study considered three main research questions focused on how
children’s time (in minutes) spent outdoors, the types of activities and frequency of outdoor
activities children engaged in, and children’s technology use was associated with children’s
moral concern for wild animals and ecosystems. There was only one significant association
between age grouping and the children’s justifications for not harming wild animals for the four
primary moral concern variables. This result showed that older children gave more complex
biocentric justifications than younger children who gave more less complex anthropocentric or
unelaborated harm justifications which is described in-depth below. For Research Question One
concerning the amount of time children were spending outside, no significant associations were
found.
For Research Question Two, there were no significant associations found between the
child’s index of engagement score and the moral concern variables, the child’s favorite part of
being outdoors in nature and the moral concern variables, why the child chose their favorite part
of being outdoors in nature and the moral concern variables, or the child’s most engaged in
activity on both school and non-school days and the moral concern variables. There was a
significant association between gender and the child’s most engaged in activities on school days.
Additionally, possible trends were forming between some of the variables, which will be
discussed in this section.
Lastly, for Research Question Three, there were significant associations. One significant
association was between why children chose not to use technology outdoors and whether the
children thought it was okay or not okay to harm ecosystems. There was also a significant
association between why children choose to use technology outdoors and the children’s
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justifications for not harming wild animals. Another significant association was found between
age grouping and whether children use or do not use technology outdoors. And lastly, possible
trends were forming between how the children were using technology outdoors and the
children’s justifications for not harming ecosystems and a possible trend between how using
technology outdoors made the children feel and the children’s moral justifications for not
harming wild animals.
Discussion of Preliminary Analyses of Primary Moral Concern Variables Findings
This study examined associations in children’s outdoor experiences and technology use
and whether children thought it was okay or not okay to harm wild animals and ecosystems and
their moral justifications for why it is not okay to harm wild animals and ecosystems. A main
finding of this study was that not one child said that it was okay to harm wild animals or
ecosystems. Some of the children qualified how or why someone might harm a wild animal or
ecosystem in their responses by indicating that in some cases, it depends. These responses had
very interesting thought processes guiding how the children rationalized potential harm. The
circumstances where children may have rationalized potentially harming a wild animal or an
ecosystem typically dealt with anthropocentric justifications. Their reasons for possibly hurting a
wild animal or ecosystem usually stemmed from self-defense ideas from potentially dangerous
wild animals, needing to hunt for food if extremely necessary or even needing to cut down
ecosystem trees to build a house to live in.
Some of the children’s thought processes around potential ecosystem harm were often
more complex. These responses showed a back-and-forth conflict between whether it was truly
okay or not okay. For example, usually, the participants determined it was okay to potentially
harm an ecosystem because humans may need resources from the ecosystem, but that harming
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the ecosystem would not be okay if it would destroy some human resources and some animal
homes. This greater level of complex thought around whether it is okay or not okay to harm
ecosystems might reflect current educational strategies that aim at getting children to think more
about conservation, global warming, and ecosystems. If this is true, then incorporating lessons
about other wild animals and different natural spaces could further increase children’s complex
thoughts about those things and give way to them thinking more complexly about more natural
entities. This thought process and how the children determined what was okay or not okay in
potentially harming wild animals or ecosystems would be interesting concepts to explore further.
A future study could explore these nuances as the explanations of how the children rationalized
their answers were not explored in this study using a more qualitative approach.
Another main study finding was the association between children’s age grouping and
their justifications for why it is not okay to harm wild animals. This study’s finding is consistent
with the results of previous studies showing that older children tend to display more complex
moral justification for not harming animals (Ruckert, 2106; Melson, 2013; Smetana, Jambon,
Conry-Murray, & Sturge-Apple, 2012). This study’s results show that similar findings can be
replicated between studies and that age is a very significant determinant of moral complexity
justifications. However, in this study, it was interesting that children’s age grouping was only
associated with more complex justifications for not harming wild animals but not with
ecosystems. To date, few studies have explored children’s moral concern and justifications for
not harming ecosystems and have mostly focused on companion animals and other more
accessible animals with which children are commonly engaged (e.g., farm animals).
This study’s finding that children’s age group was not associated with more complex
moral concern for ecosystems could be due to the children’s lack of previous knowledge or
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understanding about ecosystems. Although the children may be exposed to ideas and lessons
about ecosystems in current educational strategies, the children may not fully understand that
ecosystems are living entities that are granted rights and have specific needs. Many of the
children could not even correctly define what an ecosystem was during the interviews. If
children could grasp this full understanding of ecosystems, they may have offered more
biocentric justifications for not harming ecosystems instead of just anthropocentric justifications.
However, this finding shows that similar to the aforementioned finding, children are concerned
about ecosystems regardless of age. This finding may speak to current educational strategies
teaching children about specific ecosystems and conservation. However, again, if these
educational strategies were expanded to include discussion of more wild animals, endangered
animals, and even better expand on what ecosystems are and how they function as a living
whole, maybe the children’s thoughts about moral concern for those animals and ecosystems
would increase in complexity as well.
Discussion of Research Question 1 Findings
The study’s first research question explored if the amount of time children spend outside
(measured in minutes) on both school and non-school days is associated with children’s moral
concern for wild animals and ecosystems. The results showed no significant associations
between time outside and the moral concern variables. Due to this, the amount of time spent
outside alone does not influence moral concern for wild animals and ecosystems. This would
make sense as moral concern development is very multi-faceted. One variable alone, such as
simply time spent outdoors, cannot be solely accountable for developing a child’s moral concern
for wild animals and ecosystems. Time spent outdoors is likely important, as literature has
shown, humans need to be outdoors, and not having this relationship with outdoor spaces could
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cause negative impacts (Bekoff, M., 2014; Wilson, E. O.,1984). However, more factors might
impact a child’s moral concern for wild animals and ecosystems other than just being outside,
such as what the children do while they are outside and how they are spending their time. Age
grouping and gender also did not impact the amount of time children spent outside on either
school or non-school days.
Discussion of Research Question 2 Findings
Research question two from the study explored if children’s participation in outdoor
activities was associated with children’s moral concern for wild animals and ecosystems, and the
following aspects of outdoor activities were measured: 1) index of outdoor activities, as reported
by parents, 2) the activity the participant was reported to engage in most on school days, 3) the
activity the participant was reported to engage in most on non-school days, 4) the participant’s
reported favorite part of being outdoors, and 5) why the participant reported this activity as their
favorite outdoor activity. The results from this question did not show any significant
associations. However, it did show possible trends forming between some of the variables, and
there were significant associations between some of the variables and age grouping, and gender.
One of the possible trends that seemed to be forming was between the children’s reported
favorite thing to do outdoors and their justifications for not harming ecosystems. The results
showed that children who liked a sport/specific activity were more likely to give less complex
anthropocentric justifications. In contrast, children who responded that an emotion/feeling was
their favorite part of being outdoors gave mostly more complex biocentric justifications. This
trend could be showing that establishing an emotional connection with what the children are
engaging in outdoors, or even just building an emotional connection between the child and the
outdoors in general, could aid in having children think more complexly about the moral
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obligation to protect ecosystems. This is very important because not many of the study’s
variables were significantly association with the children’s justification for not harming
ecosystems, and even the slightest trend could provide information to guide future studies. This
trend should be studied more specifically to see if the emotional connection and emotional
attachment to either a specific outdoor activity, a specific outdoor place, or a connection to
nature overall can impact moral concern for wild animals, ecosystems, and other animals. Some
research has supported that place-based attachments can elicit pro-environmental behaviors. Still,
no research has looked at place-based attachments or emotional attachments in relationship to
moral concern specifically (Larson, Lincoln, Stedman, Richard, Cooper, & Caren, 2015; Steg &
Vlek, 2009; Larson, Lincoln, Usher, Lindsay, Chapmon, & Tara, 2018).
There was also a significant association concerning gender for Research Question Two.
Although this study did not examine age and gender differences explicitly, this significant
association was noted and should be discussed as there was significance, and it stood out. There
was a significant association between gender and the children’s reported most engaged in school
days activity. The results showed that females were more likely to have been reported engaging
in recess/playground time while males were more likely to have been reported engaging in
sports/biking/running. While both males and females had the highest number of responses fall
under sports/biking, the males had very low numbers in all the other activity categories. In
contrast, females had high numbers in playground/recess play and ‘other’ activities. This type of
gender difference has been supported in other studies where boys were more likely to engage in
sports while girls and not as likely to play sports and instead have been found to engage in more
social, cultural, or education activities (Athenstaedt, Mikula, & Bredt, 2009; Cherney & London,
2006). This finding is interesting because it provides insights into what boys and girls engage in
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on school days. It could be important to diversify what kinds of activities both boys and girls
engage in on school days. Due to research question two not showing significant associations, it is
unknown how the type of activities engaged in is related to moral concern. However, it would be
important to study whether boys' and girls' moral concerns changed if the types of activities they
engaged in were diversified or were changed. Further exploring any gender differences in moral
concern would also be interesting as there is little literature to support any type of difference
between boys and girls in terms of moral concern for other animals.
Discussion of Research Question 3 Findings
Lastly, research question three from the study explored if children’s use of technology
was associated with children’s thoughts about the moral concern for wild animals and
ecosystems? The following aspects of children’s technology use were measured: 1) how much
time are children using technology daily? 2) are children using technology while they are
outdoors? 3) why do children choose to use or not use technology outdoors? 4) how are those
children who do like to use technology outdoors using their technology? and 5) how does using
technology outdoors make that child feel? The results from research question three showed three
significant associations and two possible forming trends.
First, there was a significant association between why children were choosing not the use
technology outdoors and whether they thought it was okay or not okay to harm ecosystems. The
results showed children who reported not using technology outdoors because it ‘decreased their
engagement’ mostly said it was not okay to harm ecosystems. In contrast, children who reported
not using technology mainly because they ‘were not allow/couldn’t use it/technology doesn’t
work’ were the only children of the no-technology outdoors group to say that it depends on how
or why you might harm an ecosystem. This result showcased conflicting ideas because while it

80

was expected that children who said using technology outdoors ‘decreased their engagement’
would not think it was okay to harm ecosystems, that response is not as complex as an ‘it
depends’ response. This would mean that children who don’t use technology because it does not
work or are not allowed actually gave more complex answers when they responded that ‘it
depends’ on how or why you might harm an ecosystem. If this is true, then children who want to
use technology outdoors but cannot may be thinking more complexly about potential reasons to
harm or not harm ecosystems. This notion is somewhat supported by the next discussion of the
significant association between why children use technology outdoors and the children’s
justification for not harming wild animals. Many of the ‘it depends’ responses were developed
around anthropocentric notions, saying they might have to harm ecosystems if people needed
resources or space or if there were dangers in the ecosystems that needed to be removed.
Understanding the nuances of children who cannot use technology outdoors but may want to
could provide important information about how technology use outdoors actually impacts a
child’s relationship with the outdoor space and animals and how it impacts their moral concern
for those animals and the natural space.
Second, there was a significant association between why the children choose to use
technology outdoors and their justifications for not harming wild animals. The results showed
that children who responded that they used technology outdoors because it gave them personal
benefits (physical/social/emotional) gave no biocentric justifications. Those children mostly all
gave less complex anthropocentric justifications or some unelaborated harm justifications. On
the other hand, children who responded they used technology outside to capture take-away
memories gave almost all more complex biocentric justifications. Only one child gave an
anthropocentric justification and an unelaborated justification. These results are very important
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because they seem to show that children who are using technology outdoors for personal benefit
only think less complexly about moral concern for wild animals, while children who are using
technology in a way that creates a memory for them are thinking more complexly about moral
concern for wild animals. If this is true, having children engage with technology outdoors to
capture memories may increase their moral concern. If this is true, encouraging this action and
implementing memory-making moments centered on technology use may be beneficial. For
instance, an outdoor education program or national park guided hike may encourage technology
use to create a lasting memory of the hike they are taking or the lessons they are learning. This
type of memory-making could connect the children to the space and increase their moral concern
for wild animals.
Third, there was a significant association between age grouping and whether the children
reported using technology outdoors. Again, while age and gender differences were not explicitly
explored in this study, the relationship was significant and needed to be reported. The test results
showed that older children were more likely to report not using technology outdoors while the
younger children reported at high rates that they did use technology outdoors. This result was
interesting and expected as studies have shown that younger and younger children engage with
technology more regularly (Rideout, 2017). However, anecdotally older children and adolescents
are generally spending a lot of their time on their devices. It was surprising that most of the older
children in this study did not want to be on their devices while outdoors for various reasons. This
unique idea of younger children being more active on technology outside should be explored
more. Future studies may be able to explore how utilizing those devices while outdoors can aid
children in better learning experiences at younger ages. Or the studies could even explore
developing technology-driven activities for younger children who will be using technology
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outdoors anyway to get them more engaged, more active, and be more connected with the
outdoor space while also being on their devices.
Fourth, there was a possible trend forming between how children were choosing to use
their technology outdoors and their justifications for not harming ecosystems. The results
showed that children who were only using technology to be on social applications/text only gave
less complex anthropocentric justifications. In contrast, children who used their technology to
listen to music gave the highest number of more complex biocentric justifications. The children
using technology to take photos/videos gave an even number of both biocentric and
anthropocentric justifications. Still, these results seem to show that using technology in a way
that may invoke emotional connections or even spiritual connections between the child and the
outdoors may impact their moral concern for ecosystems. This nuance should be studied further
to better understand this relationship, particularly with children listening to music outside.
Listening to music that elicits certain emotions or feelings while outdoors in nature could be
building the child’s relationship to the space, similar to the relationships built in place-based
attachments. If this is true, having children spend time outdoors listening to music that brings on
specific emotions or feelings could increase moral concern or even build place-based
attachments. This type of study should be conducted to see if listening to music that elicits
different emotions changes how children think about concern for ecosystems and even wild
animals.
Lastly, there was a possible trend forming between how using technology outdoors made
children feel and their justifications for not harming wild animals. The results showed that
children who reported using technology outdoors gave them positive emotions gave the highest
amount of more complex biocentric justifications. Children getting negative emotions from using
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technology outdoors gave mostly less complex anthropocentric justifications. Similar to the last
possible trend between how children were using their technology and their ecosystem
justifications, emotions, and how children feel in outdoor spaces seem to be related to how
complexly they think about the moral concern for wild animals and maybe even ecosystems.
Again, studying how emotions, feelings, and emotional connections impact moral concern and
children’s relationships to natural spaces or wild animals would provide important information.
Implications of the Study
Direct implications can be drawn from this study’s findings. Drawing on this study
results, educators could develop and cultivate experiences that will more positively and actively
engage children with other animals, nature, and pro-environmental behaviors. This could occur
through outdoor educational classroom lessons, field trips, programs put on by environmental
agencies, humane education providers, or even free programs at parks, zoos, or within regular
school classroom lessons. The pedagogy behind teaching children and youth about nature, wild
animals, and ecosystems could be changed to incorporate methods, activities, specific places, or
objects that better foster a strong relationship between the child and the outdoor space, activity,
or animals. The research discussed in Chapter 2 and other studies has shown this can create
lasting behavioral changes and encourage higher moral concern for wild animals and ecosystems
that young individuals will carry with them into adulthood. Suppose more individuals have
higher moral concern for the welfare of certain species or places or more generalized concern for
other animals and nature. In that case, it can be assumed that those individuals will do more to
protect and conserve those species and spaces. This idea of more humane education also gives
way to a need for more moral education to be implemented into classrooms. A study showed
that, especially during a time when the ecological state of the world is declining, having more
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moral education in classrooms could help to make children and youth better morally developed,
more morally conscious, and possibly increase care and concern for their own local landscapes
and communities (Narvaez, 2021). This current study’s results could also help develop these
moral education ideas and curricula to better help children and youth care and be concerned
about wild animals, ecosystems, and the well-being of nature.
The extent to which educational curriculums and programs can harness these aspects is
likely to strengthen children’s connections to nature and wildlife. These changes could be
implemented into any educational system (i.e., public, private, Montessori, outdoor education). If
ideas and concepts about animals and the environment were intertwined into other subjects in an
academic setting, it would create more of a relationship between students and those ideas. For
instance, a history course teaching about environmental movements or environmental
catastrophes that occurred either close to home or across the globe would expose the students to
those issues and ideas and facilitate more interest in the environment and the animals that live in
those environments. The other more obvious option would be to include more courses on
environmental policy, sustainability, animal studies, conservation education, wildlife
management, and ecotourism into the course catalog for students of all ages to take and learn
more about these subjects.
Changing educational pedagogy to include more discussion and debate about moral
concern and how to act on ideas or decisions that may require making a moral choice would help
build moral development in young and growing children. As the literature in Chapter 2 showed,
moral development is a long process and is always being impacted by the child’s environment
and who they are growing up around. Creating an educational space where children are free to
have discourses about what may or may not be morally correct so that they can hear different
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perspectives and ideas and create their own moral identity and opinions on moral decisions could
greatly improve children’s moral concern about wildlife and ecosystems. Some developing
children are not in an environment where they can debate what is right or wrong, and they may
not be in a space where they can form their own opinions on moral dilemmas. Allowing for more
individualized moral concern development through discourse and lessons in academic settings
could set children up to have more complex moral concerns for other animals.
Teaching children to think through ideas and opinions in different ways and create their
own moral ideas could also set the individual up to be more successful in secondary education
spaces or within their respective careers, whether they revolve around animal and nature
concerns or not. As previously mentioned, changing educational strategies to incorporate more
in-depth lessons about wild animals, endangered animals, and even how ecosystems operate as
whole living entities could increase the children’s complex moral justifications about not
harming wild animals and ecosystems. Getting children outdoors more during school time to
engage in many outdoor activities that get them physically and emotionally engaged with the
outdoor space could increase the children’s complex moral justifications about not harming wild
animals and ecosystems. Even incorporating technology use during that outdoor time that helps
the children be physically active and emotionally connected to the space could increase their
moral complexity. If these changes were implemented to educational strategies, it would make
for a more prepared adult with more advanced moral concern for other animals, ecosystems, and
natural spaces.
Lastly, in consideration of mental health care workers, clinicians, and child
psychologists, these results could be used to develop and promote safe, inclusive, and productive
outdoor experiences for children who work with these types of professionals. Using these results
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to optimize children’s outdoor experiences to improve their mental health would positively
impact many children. Also, developing and including treatment plans or activities outdoors for
children that involve technology may aid mental health care workers and clinicians in treating
children to get them more engaged or to get feedback about how they are feeling and their
outdoor experiences. Technology can be a useful tool of engagement for socially withdrawn
children who prefer to do things alone rather than with others. During Covid-19 using
technology and getting outdoors as both a means for physical health and learning has been
important in families’ lives (Holiday, 2021). This literature also showed that utilizing online
community-based technology platforms helped children feel more connected and stay social
while also learning online, which is why technology has been so positive during the pandemic.
Having the means to stay connected with peers is very important to child and adolescent mental
health and development.
Also, having those individual experiences outdoors while having technology as a tool to
interact with, record their experiences, or have the technology as s teaching device could greatly
improve those children’s experiences outdoors in nature. Doing so could also help meet their
specific mental health needs if mental health care workers properly utilized the technology. Also,
for both educators and mental health care workers, implementing these results and findings now
during a very virtual Covid-19 environment versus how they implement them in a post-pandemic
environment will differ greatly. A study has shown that the pandemic is escalating sleep
deprivation and hindering social connectivity in adolescents, impacting adolescents' mental
health and other aspects of their lives (Fry, 2021). However, it is unknowledge what postpandemic mental health strategies and social connectivity will look like. In light of the fact that
many of the encounters health care professionals have currently with children are through
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technology, understanding how technology plays a role is important, and continuing to develop
online and digital spaces for children to have these types of experiences and for progress to be
made in a post-pandemic environment is incredibly important. A great example of this currently
being used during Covid-19 is Ontario’s Bounce Back online program which aids adolescent
children age 15 and up through an online platform to monitor and manage their mental health
and moods throughout the pandemic. Bounce Back offers online coaching from professionals,
educational videos, and other materials to guide adolescents through their mental states and
emotions during Covid-19. However, what might be a great addition that this study’s results
could help create are guidelines and activities for adolescents to do outdoors that might support
and increase their mental health (Government of Ontario Canada, 2021).
Study Limitations
The participant sample was somewhat small, with only 61 children and both the gender
breakdowns and age group breakdowns were slightly uneven. This makes the findings less
generalizable to the broader population of all children. The study was also an exploratory study
with a somewhat smaller sample size. Due to this, correlations and chi-square testing was the
only statistical analysis performed on the data. While having more children would have
strengthened the study, the sample size did reveal some meaningful and statistically significant
associations among the key variables of interest.
Another limitation was that some of the children were recruited through a local Buffalo
soccer club where I was working at the time. Therefore, some of these children were already
known to be spending time outdoors in organized sports. Also, because I had previous
relationships with some of the children, the children might have been biased in their responses.
However, I do not believe it caused much bias because the children who did know me from the
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soccer club did not know what I researched prior to participating in the study, nor did they know
much about my background and opinions on animal welfare and environmental concerns. The
children were not biased to answer in a manner that would make me ‘happy’ or ‘proud’ of them,
nor were they biased to give answers to agree with my ideas or avoid disagreeing with my ideas.
As with any study, this study involved some missing or incomplete data. As previously
mentioned, if a participant had missing data, they were not completely removed from the study.
Instead, the data for these children was not considered for that variable. Lastly, many of the
questionnaire sections and interview portions used self-report to collect information which can
have errors such as recall bias. The caregivers were asked to self-report on aspects of their
child’s time and life choices that could have been misrepresented. The children were asked to
self-report at some points during the interviews. They could have suffered from recall bias or
reported false information to establish a different persona within the interview. However, by
asking two separate informants (both caregivers and the child participants), the data was actually
more triangulated, and a more accurate picture was gathered overall, thus strengthening the
validity of the findings. There were also research limitations such as limited access to child
participants and an inability to collect longitudinal data to measure developmental changes in the
associations among aspects of children’s outdoor activities, technology use, and moral concern
about wild animals and ecosystems.
Future Research Directions
Future longitudinal research could explore the same children at different ages to establish
whether development and experiences throughout life shape moral concern for animals and
nature. Future studies could also build upon this study’s methodology and use qualitative scales
and measures given to children before and after they interact with specific animals,
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environments, or programs to systematically assess their moral concern. It may also be beneficial
to run this study again with a much larger sample size to allow for more statistical analysis. I also
think simply gaining a better understanding of what kinds of early outdoor experiences and
outdoor recreation and leisure generate the greatest connections to nature is important (as was
conducted in studies by Larson et al., 2018 and Cooper et al., 2015). Assessing how specific
instances of engagement, activities, and hobbies in nature impact connection to nature and proenvironmental behaviors would offer information that could be utilized by individual families,
national and state parks, and even educational and recreational programs.
Due to moral reasoning and moral development being so multidimensional continued
study of sociocultural factors that influence outdoor experiences such as gender, sexuality,
ethnicity, language, and disability should be explored. Studies could also consider technology
engagement and how those outdoor experiences impact the individual's moral concern for other
animals and nature. Also, further research can explore how familial relationships impact
children’s outdoor experiences. For instance, research is needed to understand further how
outdoor experiences differ when the whole family is present, when siblings experience the
outdoors together, and how individual experiences are understood in family dynamics. For
example, if a child has an impactful outdoor experience alone and comes home to share the
experience with their family members, how does that sharing impact both the child and the rest
of the family in terms of moral concern for the outdoors and other animals, and how does that
sharing impact their familial relationships individually and as a whole? These are questions that
need to explore empirically.
This study’s research findings support the need for more research on place-based
attachments and how they are related to moral concern for animals and nature overall. Research
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is needed to explore how we can build place-based attachments between children and a
space/environment of their choosing, similarly to how it was observed in previous research
studies that such place-based attachments could lead to pro-environmental behaviors involving
that place in their future (Larson, Lincoln, Stedman, Richard, Cooper, & Caren, 2015; Steg &
Vlek, 2009; Larson, Lincoln, Usher, Lindsay, Chapmon, & Tara, 2018). It would also be
interesting to examine longitudinally how children’s place-based attachments change or grow
over time (maybe from childhood to adulthood or from the teen years to early adulthood and
onward). Lastly, research is needed to examine how children’s place-based attachments are
related to children’s moral concern for the welfare of the space they are attached to, the wildlife
that inhabits that space, and if this moral concern also applies to other natural spaces and types of
animals.
This study’s findings also suggest that more research is needed to examine how specific
engagement with technology is associated with an individual’s connection to nature. I believe
individuals using music or photography/videography to create a lasting memory with a natural
space would feel a greater connection to nature than someone who may just sit in the grass and
watch Netflix. Research to better understand how using technology may help a child engage with
a natural space or a natural object to build a better connection to the space could be beneficial to
understanding how attachments to spaces or objects are formed in a context and era where
technology plays a huge part in the lives of children and youth. Future research could also
explore if technology can be built into educational experiences, whether formal or informal, to
help mediate the children’s engagement with specific aspects of nature or more generally, with
the outdoor space to build moral concern or attachments, increasing moral concern, and proenvironmental behaviors.
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Lastly, future research should also explore how to plan educational lessons to encourage
and build moral concern and aid in a child’s moral development both generally and specifically
for other animals and the environment. The research could explore if implementing lessons that
either ask students to think through moral situations about animal welfare and environmental
behaviors or have them learn about moral decisions that have been made about animal welfare
and environmental behaviors in the past impact the individual’s moral concern for other animals
and the environment. Lastly, I think implementing these sorts of moral dilemma activities or
discourses into educational curriculum and then measuring the child’s moral concern levels over
the time they are in the school system would offer important information about how successful
the lessons are at building moral concern and aiding development. Measuring this would also
show the level of moral concern and the level of complexity the students make moral decisions
with moving into their adult years which could impact their choices and behaviors.
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Chapter 6: Conclusion
This exploratory study built on research studies that were related to children’s moral
concern for all animals. It explored children’s moral concern about wild animals and ecosystems.
More specifically, this study explored associations among children’s time spent outdoors,
children’s engagement in outdoor activities, their use of technology while spending time
outdoors, and their moral concern about wild animals and nature. This study’s findings are
consistent with the results of previous research studies and suggest that age is related to
children’s moral concern justifications for not harming wild animals, with older children offering
more biocentric justifications (Ruckert, 2106; Melson, 2013; Smetana, Jambon, Conry-Murray,
& Sturge-Apple, 2012). The results showed significant associations between the research
variables and the moral concern variables within the study. This study’s findings also suggest the
need for research that examines further the role of time spent outdoors and types of outdoor
activities and children’s moral concern for wild animals and nature. This exploratory study also
represents one of few studies examining the connection between children’s outdoor technology
use and moral concern for wild animals and ecosystems. In this regard, this study’s findings
support the need for research that seeks to understand children’s (both males and females)
motivation for using technology in outdoor spaces and the association to their moral concern for
wild animals and nature. Overall, this study was a good first step in exploring these issues.
Further research is needed that isolates factors in the relationships among children’s outdoor
engagement, their outdoor technology use, and their moral concern for wild animals and
ecosystems.
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Appendix B
Parent/Caregiver Consent Form
Date: June 2018
Title of Study: Children’s Developing Ideas about the Moral Standing, Welfare and Rights of Humans,
Animals and Ecosystems

Principal Investigator: Dr. Christine Tardif-Williams, Supervisor, Child and Youth Studies, Brock
University
Student Investigator: Nicole Mansell, Master of Arts Student, Child and Youth Studies, Brock
University

INVITATION
You are invited to participate in a research project. The purpose of this research project is to help
understand children’s ideas about the welfare and rights of humans (i.e., peers/friends), various types of
animals (i.e., companion, farm, wild) and the natural world or ecosystems. Children of the following ages
are invited to participate in this research project: 7 – 9 years, 10 – 12 years, and 13 – 15 years.

WHAT’S INVOLVED
Should you and your child choose to participate, you will both be asked to separately complete some
paper-and-pencil questionnaires and your participation will take about 1-hour; we will decide upon a
public location that is convenient and confidential. Specifically, your child will be asked to respond to
some questionnaires and take part in a short interview, and his/her responses will be audio recorded. Your
child will be given the choice of reading these questionnaires independently or of having them read to
him/her by a research assistant. The questionnaires will invite your child to share his/her ideas about the
welfare and rights of humans (i.e., peers/friends), various types of animals (i.e., companion, farm, and
wild), and ecosystems. During this time, you will be asked to complete a demographic questionnaire that
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will ask about your child’s gender, number of siblings, your education and occupation, your family’s
ethnic and cultural background, and your family’s experience with animals (i.e., meat consumption, pet
ownership, and any experiences with farm and/or wild animals).

POTENTIAL BENEFITS AND RISKS
Participation in this study might indirectly benefit you and your child, as it will help by informing
humane education efforts and other educational strategies for children in many learning environments.
Following participation, you and your child will receive $10 in total for your help.

There is a very small risk that your child might experience some emotional distress when answering some
of the questions (e.g., feeling lonely and alone when thinking about having failed at something or about
things going wrong, remembering the loss of a beloved pet, remembering thoughts about being mean to
an animal or friend, or thinking about how pollution is damaging the earth). However, we will not be
asking you or your child to share any personal or emotionally explicit experiences, rather we will be
asking your child why they feel the way they do about themselves, their friends, and animals and the
natural world. Therefore, it is not anticipated that you or your child will experience emotional distress due
to the discussion of any sensitive topics. You and your child may decline to respond to any questions
asked of you at any given time, without any penalty.

CONFIDENTIALITY
The data you and your child provide(s) during the participation in this research project will remain
confidential. All questionnaire data will be locked in the principal investigator’s lab office at Brock
University and only Dr. Christine Tardif-Williams and a graduate student research assistant (yet to be
hired) will have access to the hard copy data and the audio recorded files. Your child’s questionnaire data
and verbal responses and any additional answers provided during the study will be coded with a number
and the coded data will remain strictly confidential. Only group data will be reported, and direct quotes
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will be represented using a number. Additionally, data collected during this study will be stored at Brock
University and will be kept until data collection and analyses are complete, at which time the data will be
destroyed (December 2019).

VOLUNTARY PARTICIPATION
Participation in this study is completely voluntary, and you and your child may decline to respond to any
questions asked of you at any given time. Additionally, you may withdraw at any point with no penalty or
consequence. You will still receive the $10 in total for your participation. Should you or your child
choose to withdraw, any data that has already been collected will be destroyed.

RESULTS
The results of this study will be disseminated as faculty research. Additionally, the results of this study
may be published in professional journals or academic books and presented at empirical research
conferences. Feedback concerning the results of the study will be available in December 2019 (estimated
date) and you may contact Dr. Christine Tardif-Williams if you wish to obtain a copy of the results.

CONTACT INFORMATION AND ETHICS CLEARANCE
If you have any questions about this study or require further information, please contact the Principal
Investigator using the contact information provided above. This study has been reviewed and received
ethics clearance through the Research Ethics Board at Brock University File#16-040. If you have any
comments or concerns about your rights (or your child’s rights) as a research participant, please contact
the Research Ethics Office at (905) 688-5550 ext. 3035 or at reb@brocku.ca. Thank you for your
assistance in this project. Please keep a copy of this form for your records.

CONSENT FORM
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I agree to have my child participate in the study described above. I have made this decision based on the
information I have read in the Consent Form. I have had the opportunity to receive any additional details I
wanted about the study and understand that I may ask questions in the future. I understand that I may
withdraw this consent for my child to participate at any time.

I am also aware of the limitation to confidentiality in the event that the researcher suspects possible child
abuse/neglect. I am aware of the researcher’s legal responsibility to report any suspected child
abuse/neglect to the appropriate authorities.

_________I agree to participate in this study.

_________I give permission for my child to participate in this study.

_________I give permission for you to audio record my child’s verbal responses.

_________Yes, I agree to allow direct quotes (which will be represented using a numerical code) to be
used in oral and written publications associated with this research study.

_________I would like to receive a feedback letter in December 2019 outlining this study’s results.
E-mail Address: _______________________________________________________

_________I give permission for you to contact me in the future to inform me about opportunities to take
part in a follow-up or related research project.

Name: ___________________________
Signature: ____________________________ Date: _____________________
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Appendix C
Assent Script for Minor Child

The following script is to be read to the child participant prior to the beginning of the study.

Your parents have given me permission to speak to you about a research project that I am working on at
Brock University with a researcher named Christine. I would like to tell you more about what we are
doing and then I will ask you if you are interested in helping me with our research project.

My name is ______________________ and I am a student and researcher at Brock University. We are
doing a research project about how children think about the world around them. This includes
thinking about animals, other humans like your friends, and nature. A research project allows us to learn
more about people.

If you decide that you want to be part of this study, you will be asked to participate in a discussion with
me that will take about 1 hour. This discussion with me will be recorded because we want to remember
what was said later but please let me know if you do not want to do this. Nothing that we discuss will be
considered right or wrong, and you will not get in trouble for what you say. I just want to have a talk with
you about how you feel when things go wrong, and how you feel about humans such as you friends,
animals, and nature. Part of this will include answering some very simple questions about what you read
(or what I read to you) and why you think the way you do about the questions.

There are some things about this study you should know before you agree to participate. First, is that you
do not have to continue to participate if you do not want to, and that no one will be mad at you if there is a
question you do not want to answer. If you choose to stop doing the interview, that’s okay! We want to
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make sure you are comfortable. This also means that if you have any questions, please ask me! Secondly,
this talk is not going to take a long time but if you ever need a break or need to use the washroom or grab
a drink, please let me know. The other thing I want to talk to you about is that as far as I know, there is
nothing about this research project that will make you feel bad in any way – although you might feel a bit
sad when talking about, for example, how you think that maybe you failed at something or about how
things went wrong for you, or thinking about how you lost your pet, or how pollution is damaging the
earth. If this happens, then you can just skip the question and move on to the next.

Not everyone who takes part in this study will benefit, however, a benefit means that something good
happens to you. We think these benefits might be that you feel good for helping out in our study because
your answers will help children learn about animals and nature. Another good thing about this study is
that it helps us to learn more about children’s experiences with animals and this will help us to understand
how we can bring animals into the classroom to help children learn.

If you do not want to be in this research project, please let me know. You will not be in trouble and no
one will be mad. If you are not comfortable please let us know and we will stop immediately.

When we are finished with this study we will write a report about what was learned. This report will not
include your name or that you were in the project.
Would you like to be a part of this study?
Signature of the research assistant:
____________________________________ Date: _______________
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Appendix D
Invitation Letter
Date: June 2018

Title of Study: Children’s Developing Ideas about the Moral Standing, Welfare and Rights of Humans,
Animals and Ecosystems

Principal Investigator: Dr. Christine Tardif-Williams, Supervisor, Child and Youth Studies, Brock
University
Student Investigator: Nicole Mansell, Master of Arts Student, Child and Youth Studies, Brock
University

I, Dr. Christine Tardif-Williams from the Department of Child and Youth Studies at Brock University,
invite your child to participate in a research project entitled: Children’s Developing Ideas about the Moral
Standing, Welfare and Rights of Humans, Animals and Ecosystems

The purpose of this research project is to help understand children’s ideas about the moral standing,
welfare and rights of humans (i.e., peers), animals (i.e., wild, farm, and companion animals), and the
natural world.

Children of the following ages are invited to participate in this research project: 7 – 9 years, 10 – 12 years,
and 13 – 15 years.

Should you and your child choose to participate, you will both be asked to separately complete some
paper-and-pencil questionnaires and your participation will take about 1-hour; we will decide upon a
public location that is convenient and confidential. Specifically, your child will be asked to respond to
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some questionnaires and take part in a short interview, and his/her responses will be audio recorded. Your
child will be given the choice of reading these questionnaires independently or of having them read to
him/her by a research assistant. The questionnaires will invite your child to share his/her ideas about the
welfare and rights of humans (i.e., peers/friends), various types of animals (i.e., companion, farm, wild),
and ecosystems. During this time, you will be asked to complete a demographic questionnaire that will
ask about your child’s gender, number of siblings, your education and occupation, your family’s ethnic
and cultural background, and your family’s experience with animals (i.e., meat consumption, pet
ownership, and any experiences with farm and/or wild animals).

This research may indirectly benefit you and your child, as the findings might help to inform humane
education efforts and other educational strategies for children in many learning environments. Following
participation, you and your child will receive $10 in total for your help.

If you have any pertinent questions about your rights and your child’s rights as a research participant,
please contact the Brock University Research Ethics Officer (905 688-5550 ext. 3035, reb@brocku.ca)

If you have any questions, please feel free to contact me (see below for contact information).

Thank you,
Allison Maynard
Department of Child and Youth Studies
Brock University
am18se@brocku.ca

Dr. Christine Tardif-Williams
Department of Child and Youth Studies
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Brock University
ctardifwilliams@brocku.ca

This study has been reviewed and received ethics clearance through Brock University’s Research Ethics
Board File#16-040.
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Appendix E
ABOUT YOU AND YOUR CHILD!

Thank you in advance for providing the following information. Please note that you do not
have to complete a question if you do not feel comfortable doing so.

The first section is designed to gather general information about you (and your partner if
applicable) and your family. The second section is designed to gather general information
about your child.

SECTION ONE (Information about yourself):

What is your age in
years?__________________________________________________________

What is your relationship to participant:

Mother

Father

Guardian

Other:___

How do you identify yourself? (Please check all that apply):
Aboriginal (for this survey we are using the term “Aboriginal” as Statistics Canada
does, to include North American Indians (including status, non-status, treaty, non-treaty,
Metis and Inuk)
Caucasian
Black
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Chinese
South Asian (e.g., East Indian, Pakistani, Sri Lanken, etc.)
Filipino
Latin American
Japanese
West Asian (e.g., Iranian, Afghan, etc.)
Korean
Arab
Southeast Asian (e.g., Vietnamese, Cambodian, Malaysian, Laotian, etc.)
Mixed Race (please indicate) _____________ & ______________
Other (please indicate) ____________

4. What is your marital status? (Please check one of the following):
Married and living with partner
Married but not living with partner
Not married but living with partner (consensual union)
Separated (i.e., married but not living with partner)
Divorced
Widowed
Never married

5. What is your current & main occupation? (i.e., this can include student, retired,
sick/disabled, home-maker, unemployed, parental leave, etc.):

122

______________________________________________________________________________
______________________________________________________________________________

6. What is your partners’ current & main occupation (if applicable; this can include
student, retired, sick/disabled, home-maker, unemployed, parental leave, etc.)?
______________________________________________________________________________
______________________________________________________________________________

7. What is the highest education level you have completed? (Please check one of the
following):
some/no high school
high school degree (diploma or GED)
some college
community or college degree
some undergraduate
undergraduate degree (e.g., Bachelors degree)
some graduate school
graduate school degree (e.g., Masters or Doctorate degree)

8. What is the highest education level your partner (if applicable) has completed? (Please
check one of the following):
some/no high school
high school degree (diploma or GED)
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some college
community or college degree
some undergraduate
undergraduate degree (e.g., Bachelors degree)
some graduate school
graduate school degree (e.g., Masters or Doctorate degree)

9. What is the primary language spoken at home? (Please note any additional languages
spoken as well):
______________________________________________________________________________
______________________________________________________________________________

10. Indicate on the scale below the response that best matches a description of you:

I am aware of animal-welfare issues (e.g., factory farming, vivisection)
1

2

3

4

5

totally unaware

not very aware

not sure

somewhat

highly aware

aware

I have a responsibility to inform others about animal-welfare issues
1

2

3

4

5

strongly

disagree

no opinion

agree

strongly

disagree

disagree
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11. How would you describe your family’s eating habits?
A lot of meat with some vegetables
Some meat with lots of vegetables
Vegetarian (no meat but will eat animal products like eggs)
Vegan (no meat or animal products)
Other (please state): ______________

12. Have you or anyone else in your family expressed an interest in adopting a vegetarian or
vegan lifestyle?

Y

N

If yes, what was the motivation for adopting this lifestyle?
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________

SECTION TWO (Information about your child & his/her experiences with animals):

What is your child’s gender?

Male

Female

Choose not to say

What is your child’s age (please report in years/months)? ________________

What grade is your child in? ___________________________
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How many siblings (brothers/sisters) does your child have and what are their ages? Please
indicate all brothers and sisters and their ages.
Brothers Number?_______________

Ages? _________________

Sisters Number?_________________ Ages? _________________

Has your child (and your family) ever had any pets in the past?

Y

N

Please list number of pet beside kind owned.
Dog(s) _______
Cat(s) ________
Bird(s) _______
Fish _______
Horse(s) ______
Turtle(s), snake(s), lizard(s) ______
Rabbit(s), hamster(s), mice, guinea pig(s) ______
Wild animal(s) (please list) _________
Virtual pet(s) (webkinz, Nintendogs, etc.) ______
Other (please list) ______

How old was your child when he/she or your family owned any animals or pets? (circle all
that apply)
a. Under age 6

b. 6 - 12 years

c. Teenager
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d. Adult

Does your child and your family currently have a pet or pets now?

Y

N

Please list number of pet beside kind owned.
Dog(s) _______
Cat(s) ________
Bird(s) _______
Fish _______
Horse(s) ______
Turtle(s), snake(s), lizard(s) ______
Rabbit(s), hamster(s), mice, guinea pig(s) ______
Wild animal(s) (please list) _________
Virtual pet(s) (webkinz, Nintendogs, etc.) ______
Other (please list) ______

Of these animals, does your child – or did your child – have a favourite?

Y

N

Which one?
______________________________________________________________________________
______________________________________________________________________________

Why? Or if no, why not?
______________________________________________________________________________
______________________________________________________________________________

Has your child ever lost an animal that he/she really cared about?
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Y

N

If yes, what kind of animal?
______________________________________________________________________________
______________________________________________________________________________

What happened?
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________

How old was your child when he/she lost this pet? ___________________________________

In your view, how difficult was the loss for your child?
Not at all
Somewhat difficult
Very difficult
Unable to judge

In your view, how much does it bother him/her now?
Not at all
Somewhat difficult
Very difficult
Unable to judge
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Thinking about the pets that your family has (or has had in the past), how often do you talk
to the family pet in front of your child?
1 = Never; 2 = Sometimes; 3 = On Most Days; 4 = Almost every day

Thinking about the pets that your family has (or has had in the past), how often do you see
your child talking to the family pet?
1 = Never; 2 = Sometimes; 3 = On Most Days; 4 = Almost every day

12. On average, how much time does your child spend outdoors on a school day?
_______________
If yes, list the three most common outdoor activities:
________________
________________
________________

13. On average, how much time does your child spend outdoors on a non - school day?
____________
If yes, list the three most common outdoor activities:
________________
________________
________________
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14. On school days, what types of environments or outdoor spaces does your child spend
time in?
Please check all that apply:
____backyard
____local park
____forest or provincial park
____Virtual environments involving interactions with animals/nature
____other ______________________

15. On non-school days or on weekends, what types of environments or outdoor spaces does
your child spend time in?
Please check all that apply:
____backyard
____local park
____forest or provincial park
____Virtual environments involving interactions with animals/nature
____other______________________

16. Please fill in the following information to the best of your knowledge:

Which of the following has your

Age of first

How often does the child

child experienced?

experience

above engage in this activity?
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(circle best choice)
Yes

No

Unknown

1 = Never

5=

Frequently
Grow a plant

1

2

3

4

5

Plant a tree

1

2

3

4

5

Pick fruit

1

2

3

4

5

1

2

3

4

5

Climb a tree

1

2

3

4

5

Hike

1

2

3

4

5

Walk in park

1

2

3

4

5

Go fishing

1

2

3

4

5

1

2

3

4

5

Visit the zoo

1

2

3

4

5

Build a fire

1

2

3

4

5

Go camping

1

2

3

4

5

1

2

3

4

5

Swim in the ocean

1

2

3

4

5

Feed wild animals

1

2

3

4

5

Bird watch

1

2

3

4

5

Raise livestock
(or lives on a
farm)

Encounter wild
animal outdoors

Swim in lake or
river
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Collect nature
1

2

3

4

5

Look for insects

1

2

3

4

5

Visit a farm

1

2

3

4

5

Be alone in nature

1

2

3

4

5

things (e.g., rocks)

17. Rate the participating child’s interest in animals (circle one):
1

2

3

4

No interest

5
Very interested

18. Rate your child’s knowledge about companion animals or pets (circle one):
1

2

3

4

No interest

5
Very interested

19. Rate your child’s knowledge about farm animals (circle one):
1

2

3

4

No interest

5
Very interested

20. Rate your child’s knowledge about wild animals (circle one):
1

2

3

4

No interest

5
Very interested
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21. Rate your child’s knowledge about endangered animals (circle one):
1

2

3

4

No interest

5
Very interested

22. Rate your child’s interest in doing things to help animals in need of help from people
such as endangered animals (circle one):
1

2

3

4

No interest

5
Very interested

23. How would you describe your child’s eating habits?
A lot of meat with some vegetables
Some meat with lots of vegetables
Vegetarian (no meat but will eat animal products like eggs)
Vegan (no meat or animal products)
Other (please state): ______________

24. Have your child expressed an interest in adopting a vegetarian or vegan lifestyle?
Y

N

If yes, what was the motivation for adopting this lifestyle?
_______________________________________________________________________________
_______________________________________________________________________________
_______________________________________________________________________________
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25. Please describe a meaningful nature experience that you shared with your child:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
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Appendix F

Wild Animals
1. Can you tell me what a wild animal is?
The experimenter will then state: Thank you. (Yes) A wild animal lives in a state of nature and is
not tamed or domesticated.
2. Is it okay or not okay for people here in Ontario to hurt wild animals?
3. Can you tell me why or why not?
4. Let’s say that there was a law here in Ontario that allows people to hurt wild animals. With
this law in place, would it then be okay or not okay for people here in Ontario to hurt wild
animals?
5. Can you tell me why or why not?
6. Let’s say that far away in the country of Greenland people hurt wild animals. Would it then
be okay or not okay for people in Greenland to hurt wild animals?
7. Can you tell me why or why not?
The experimenter will then state: Now I’ll ask you a couple of questions about animal rights?
8. Do you think wild animals have rights or do not have rights?
9. Can you tell me why or why not?
10. (If states wild animal has rights): Which rights do wild animals have?
11. Imagine that you could protect wild animals from getting hurt. How would you protect them?

Ecosystems
1. Can you tell me what an ecosystem is?
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The experimenter will then state: Thank you. (Yes) An ecosystem is nature, and the habitat and
things that live in an environment, and can include plants, trees, animals, water and dirt/soil,
birds and fish, and people.
2. Is it okay or not okay for people here in Ontario to destroy/damage ecosystems?
3. Can you tell me why or why not?
4. Let’s say that there was a law here in Ontario that allows people to destroy/damage
ecosystems. With this law in place, would it then be okay or not okay for people here in
Ontario to hurt ecosystems?
5. Can you tell me why or why not?
6. Let’s say that far away in the country of Greenland people hurt ecosystems. Would it then be
okay or not okay for people in Greenland to hurt ecosystems?
7. Can you tell me why or why not?
The experimenter will then state: Now I’ll ask you a couple of questions about the rights of
ecosystems?
8. Do you think ecosystems have rights or do not have rights?
9. Can you tell me why or why not?
10. (If states ecosystems have rights): Which rights do ecosystems have?
11. Imagine that you could protect ecosystems from getting destroyed/damaged. How would you
protect them?
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Appendix G

Nature and Technology
1. I want you to imagine yourself out in nature…can you tell me where you are? What does the
space look like? What are you thinking about while in that space?
2. How does being in that space make you feel?
3. What is your favourite part of being in nature?
4. Can you tell me why?
5. What is your least favourite part of being nature?
6. Can you tell me why?
7. What types of technology are you allowed to use by yourself (i.e., cameras, phones, iPads)?
8. If child is allowed to use technology: How many hours of your day do you play with
technology?
9. When you are out in nature, do you like to use technology?
10. Can you tell me why or why not?
11. If answered YES to q. 7: What kind of technology do you use outside?
1. If answered YES to q. 7: Can you tell me how you use with this technology while you are in
nature?
2. If answered YES to q. 7: How does it make you feel when you are using your technology
while in nature?

The experimenter then states: Thank you for all of your help!
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Appendix H
Inter-Rater Reliability Coding Discrepancies and Resolutions
To determine reliability, a research assistant coded a random 20% of the
questions/responses (N=12) using the finalized coding schemes, which are given in Chapter 3.
The coding schemes were given to the research assistant and described thoroughly in table
format. Examples of each possible code were given within the coding table. Before starting the
coding process, sample questions that were not a part of the randomly selected 20% were walked
through with the assistant to make sure she understood the process and the codes. After she had
coded the 20% of responses, her results were compared to the initial codes, and any
discrepancies were discussed and resolved. It was decided that for any responses with more than
one code, a primary coding system would be used, and only the code that appeared first in the
response would be reported and used for analysis. The goal was to have an 85% agreement rate
or higher for each question.
When coding for the moral concern variables, Question 3 (Why is it okay or not okay to
harm wild animals/ecosystems?) was checked for inter-rater reliability. After the assistant’s
initial coding, the reliability rate was at 58% agreement. Many of the discrepancies came from
the research assistant reading into the child’s language too much and putting more complex
language and feelings into their answers that were not technically there. After discussing this
feedback and being advised just to read what the child responded and not try to fill in blanks or
fill the answer up, she re-coded the responses, and we came to a 100% reliability agreement
For Question 3 of the nature and technology questionnaire (What is your favorite part of
being in nature?), the assistant was given Table 5 and coded her 20% of responses. After
comparing her codes to the initial codes, we were only at 53% agreement which was extremely
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low. To address this, we discussed some clarifying language and deciding how specific examples
might be coded. We then re-coded our responses and ultimately reached 100% agreement for
Question 3. For Question 4 of the nature and technology questionnaire (Can you tell me why this
is your favorite?), the assistant was given Table 6 and coded her 20% of responses. Some minor
clarifications were discussed in relation to the language some of the children used, but a 91%
inter-rater agreement rate was achieved.
The research assistant was given Table 8 (I do use technology outdoors) and Table 9 (I do
not use technology outdoors) for Question 10 (Can you tell me why you do or do not use
technology outdoors?), and coded her 20% of random responses based on whether they said they
did or did not use technology outdoors. However, after comparing codes, we had only reached a
66% agreement rate. Many of the discrepancies were due to the child being unclear in their
response. They might have said they don’t use technology, but they would use it for a given
reason if they were to use it. These contradictory statements caused the inter-rater to be unsure if
the responses should be coded as “they do not use technology outdoors” or “they do use
technology outdoors,” so we discussed it and agreed that if the participant did not answer Nature
and Technology Questions 11-13, they should be classified as non-outdoor technology users.
Therefore their answers should be coded using the Table 9 codes. After this decision was made
and the responses were recoded separately, a 100% agreement rate was reached.
For Question 12 (If answered yes to q. 7: Can you tell me how you use this technology
while you are in nature?), the research assistant took 20% of random responses and coded the
children’s responses (for those that answered the question). This made a total of five children
from the random sample of twelve who had answered Questions 12 and 13. For Question 12, the
assistant used Table 10 to code, and we reached a 100% reliability agreement. Lastly, for
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Question 13 (If answered yes to q. 7: How does it make you feel when you are using your
technology while in nature?), the assistant coded for the five children who had answered the
question using Table 11. After the initial inter-rater coding, the agreement rate was only 40%. A
discussion was had to add a new code (6: No feeling given; no real feelings associated) because
the discrepancies in coding came from there not being a code relevant to the participant’s
responses. After adding the new code and recoding the randomly selected responses, the interrater reliability agreement reached 100%. These were all the variables inter-rater reliability was
used for.
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