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ABSTRACT

From the Ground up: Children’s Experiences of Connecting with Nature through Technology
Master of Arts, 2020
Michael Agam
Early Childhood Studies,
Ryerson University

The benefits of children engaging with and in nature have been well documented in past
research. However, many children today are increasingly engaging with digital technologies.
Interestingly, technologies have been suggested for children to engage with and explore nature,
though little research includes the ideas and insights of young children. To fill this gap in
research, this study utilized a secondary data analysis approach. Data ascertained from an
ongoing project that explores children’s engagement in ecological curriculum and research was
used to examine how children use technology to explore nearby nature. Prevalent themes of this
study acknowledge that many children have experiences with digital technologies, digital
technologies supported children in their ecological and nature based research, and digital
technologies supported children’s connections with nature. The results of this study have
implications for how educators can incorporate technology into their pedagogy and for future

researchers who may explore this nature-technology discourse.
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Chapter 1: Introduction

As an Early Childhood Educator, I have witnessed many children engage with and in
nature. While the children I worked with had varied experiences such as planting seeds in a
Styrofoam cup, examining frogs, or watching skunks as we went on a nature hike, many children
acknowledged they enjoyed these experiences. This enjoyment can be seen in the experiences of
many young children (Dawson & Beattie, 2018; Elliot et al., 2014; Green, 2013). While | do
enjoy and appreciate nature, | must profess that my experiences with and in nature are quite
limited. Lately, and in the recent months of pandemic-related self-isolation and physical
distancing, I find myself caring for the garden in my home where I grow flowers, herbs, and
vegetables with my family. Outside of this, | do not feel particularly drawn to nature, at least not
intrinsically. However, ever since | was young, and even to this day, | do find myself drawn to

the use of digital technologies.

In addition to my own lived experiences with technologies as a child, it has been well
documented that many children are engaging with digital technologies (Mantilla & Edwards,
2019; Plowman et al., 2012; Slutsky & DeShetler, 2017; Tena et al., 2019; Wu et al., 2014).
Children’s regular use of devices such as computers, iPads, and touch-screen phones can be seen
as normative for many. This contemporary reality resonates with me as | am an advocate for the
use of digital technology, whether for entertainment or for learning purposes. However, even
though my experience with digital technology vastly outnumbers my experiences with and in
nature, | do contend that experiencing nature is important, especially for children. This brings to
light the area of interest and the focus of this research, namely, how children use digital

technologies to explore nearby nature.



This research paper is a secondary data analysis of an ongoing research study that
explores children’s engagement in ecological curriculum and research. | examine the experiences
of children in grades one, two, and three, with a specific focus on children’s use of technology in
their ecological and nature-based research. This topic of study was chosen as limited research
has been conducted that includes the experiences of very young children’s ideas about and
practical inclusions of technology with and in nature explorations. It is my aim to provide new
insights for educators and researchers on how children utilize technology to engage with and in

nature.

While this research is focused on a nature-technology discourse, there are a number of
concepts that should be examined before pressing forward. These ideas interact to form the
conceptual underpinning that informs this research and include: nature, place-based education,

digital technology, and the sociology of childhood.

Nature

Nature can be understood as socially, culturally, and historically constructed (Foster,
2016; Ghafouri, 2014). As these aspects are contextual and differ across communities, nature is
recognized as a complex and multilayered concept that has multiple definitions (Ghafouri, 2014).
Foster (2014) proposed that nature has interrelated definitions which include: “1) the intrinsic
properties or essence of things or processes; 2) an inherent force that directs or determines the
world; and 3) the material world or universe...” (p. 19). The third definition articulated by Foster

aligns with the notion of nature taken up in this paper.

Complementing this, Ghafouri (2014) stated that nature can be seen as having many

forms and existing on a continuum from untouched wilderness to human-constructed



environments. It is important to recognize that all different forms of nature have value and
should not be thought of as existing on a hierarchy of importance. For example, a pot of flowers
holds no less value than a tree in a forest. This acknowledgement is especially important for
children and in work with children as they hold unique lived experiences in a range of contexts.
As children experience aspects of nature within their local environment, they can also begin to
appreciate nature and form positive connections with the natural world (Dawson & Beattie,

2018; Elliot et al., 2014; Ghafouri, 2014; Green, 2013; Kahn & Weiss, 2017).

Connecting with nature can be understood in a variety of ways. For example, an index
developed for identifying children’s connection to nature includes four dimensions: 1) enjoyment
of nature; 2) empathy for creatures; 3) sense of oneness; and 4) sense of responsibility (Cheng &
Monroe, 2012). However, this understanding appears to be overlooking other factors at play.
Broadening what it means for children to connect with nature is informed by Lumber et al.
(2017) who argue that “nature connectedness is subject to personal and social influences and is
comprised of cognitive, affective, learnt, experiential and personality factors that together, create
a connection with nature” (pg. 3). This understanding is more inclusive of contributing factors
and indicates that in making connections to nature, children can learn about, experience, and
express an emotional disposition towards nature. When children connect to nature, it has also
been put forth that they become ecologically literate as they are developing their environment-

related knowledge, caring, and practical competence (Hammarsten et al., 2019).

Place-based Education

Place-based education is an educational philosophy and pedagogy that focuses on

children engaging with local places and spaces to gain deeper understandings of and foster



meaningful connections to their community and earthly environment (Somerville & Green,
2011). Place-based education emphasizes hands-on learning experiences and aims to improve
local community vitality and quality of the natural environment (Hougham et al., 2015).
Furthermore, it acknowledges that place is not simply a geographic location, but it is also
entrenched within inseparable historical, political, and ethical contexts (lorio et al., 2017). These
understandings take up a strong ecological focus as children engage with their local natural
environments and also embrace the complexity of place; they are unique and subject to an

entanglement of different contextual factors.

Approaches to place-based education differ as educators account for local contextual
factors. Different environments hold deep histories, are situated in space, and are rich in potential
as being a context for learning about the world. It is also important to acknowledge that one’s
notion of place can change depending on how they learn from and within it, what lenses they
view places through, and how places change over time. While not an inherent barrier to
engagement, the rise of technology over the years has changed how places can be explored,

interacted with, and connected to.

Digital Technology

In this study, digital technologies are recognized to encompass different forms of
electronic devices and applications. Aligned with Plowman et al. (2012), these include: 1) digital
devices such as computers and touch-screen phones; and 2) products or outputs such as DVDs,
websites, video games, and interactive stories that are viewed, read, played or created on these
devices. Recent literature has highlighted that modern digital technologies are available,

accessible, and utilized by children in their home and educational environments (Crawford et al.,



2017; Greenwood & Hougham, 2015; Hatzigianni, 2018; Willis et al., 2014). Some modern
digital technologies that are utilized by children include digital cameras, touch-screen tablets,
smartphones, and computers (Boyce et al., 2014; Gomes et al., 2016; Holloway & Mahan, 2012;
Yelland & Gilbert, 2018). These do not constitute a holistic list, but represent common

technologies available to and utilized by children.

Furthermore, it is important to note that digital technologies are socially, culturally, and
pedagogically relevant to young children (Johnston et al., 2018). As many children have access
to and utilize technologies such as those listed above, these technologies can be seen as
significant cultural tools that support children’s developing understandings of their world
(Johnston et al., 2018). Thus, digital technologies have the capacity to be used socially to support

children’s learning experiences.

Sociology of Childhood

The sociology of childhood developed and gained momentum as the children’s rights
movement was similarly growing. Together, they informed the United Nations Convention on
the Rights of the Child in 1999 (Albanese, 2009). This school of thought rejects the notion of
children being passive objects. Instead, children are viewed as agentic beings who actively
participate and contribute to their world (Albanese, 2009; Quennerstedt & Quennerstedt, 2014).
Thus, children are not seen as being in the process of becoming an adult; but are valued as they
are. Thus, as this research focused on children, it was imperative that their experiences and
voices were central to this research. Children are viewed as capable and competent and in this

study they can provide unique insights on their own technology usage.



Researcher Reflexivity

My career as an Early Childhood Educator encompasses several years of practical
experience and | have worked with children ranging from infants to school-aged children in
licensed childcare settings. This professional experience guides this research study as | have an
informed understanding of early childhood contexts. In many ways, my work can be considered
research with children. My pedagogical approach necessitates observing and listening to children
to make sense of their experiences, and in turn plan meaningful and enriching activities of
interest to children. For example, I recorded instances of children’s engagements as anecdotal
notes and planned my activities accordingly. My years of practice and experience with children

inform how I examine transcriptions of children’s experiences and how I interpret data.

| also have knowledge of research designs and various methodologies which was attained
from a master’s level research methods course at Ryerson University. This course provided me
with knowledge of various approaches to research and the opportunity to design a small scale
research project, and enhanced how I critically reviewed research-based literature. In this and
other graduate level courses, | conducted research on many topics within the scope of Early
Childhood Studies. Altogether, these experiences gave me the opportunity to review relevant
areas of literature on a selected research topic, relay findings of recent research, and identify

gaps in literature that can be filled through new research.



Chapter 2: Literature Review

This literature review encompasses the interacting aspects of children’s experiences with
nature, digital technology, and ecological research. As such, this review is organized into six
sections: 1) children’s experience of nature; 2) children as ecological researchers; 3) children’s
digital technology use; (4) children’s digital technology use in early years and school
environments; (5) children’s use of digital technology to explore and connect to nature; and (6)
children’s utilization of digital technology to conduct ecological research. This review will
provide necessary background information on my area of research, situate my work in the field,

and present the documented lived experiences of children.

Children’s Experience of Nature

Importance

The importance and benefits of children experiencing nature has been highlighted
extensively in recent literature (see, for example, Coe, 2016; Collado et al., 2016; Dawson &
Beattie, 2018; Elliot et al., 2014; Ghafouri, 2014; Green, 2013; Kahn & Weiss, 2017; Keniger et
al., 2013; Rios & Menezes, 2017; Tillmann et al., 2018; Williams & Anderson, 2015). However,
this embrace of the importance of experience in nature is not new. For example, in 1960, Harold
Searles acknowledged that the non-human environment was important for human personality
development (Kellert, 2009). Furthermore, and extending from Kellert & Wilson (1993), Kellert
(2005), and Louv (2008), Kellert (2009) further asserted that there was evidence that supported
children’s inborn need to interact with nature, and that their relationship with the natural world
impacted children’s health, productivity, physical, and mental well-being. This positive impact

of time in nature on children’s overall health, wellbeing, and holistic development is also
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identified in more recent literature as well (see, for example, Coe, 2016; Keniger et al., 2013;
MacQuarrie et al., 2015). Furthermore, children’s sensory engagement with and in nature is of
great importance. As children interact with nature directly through touch, sight, sound, smell, and
taste, they can begin to develop ecological ideas and environmental understandings through their

embodied experiences (Beery & Jgrgensen, 2018).

Another important trend identified across recent literature is that through their
experiences with and in nature, children can establish and strengthen a connection with nature
(Coe, 2016; Collado et al., 2016; Elliot et al., 2014; Ghafouri, 2014; Green, 2013; Kahn &
Weiss, 2017; Williams & Anderson, 2015). Children’s connection with nature can be realized in
a variety of ways. For example, children might show empathy towards plants and animals, be
mindful and appreciative of beauty and diversity in nature and take on a stewardship role as they
actively care for the more than human world. Furthermore, children’s connections with nature
during childhood may lead to a sustained environmental consciousness and positive
environmental action that will extend into their adult life (Coe, 2016; Green, 2013; Keniger et
al., 2013). Interestingly, though it has been argued that children who grow up in nature-deficient
areas (i.e., urban communities) may be less likely to develop an appreciation for nature, it is
important to acknowledge that nature exists in many forms (ex. indoor foliage, local animals)
(Keniger et al., 2013). Thus, children can still experience nature in these environments. While
these benefits may be evident, it is important to consider that there are multiple factors that can

affect how children are impacted by their nature engagements (Tillmann et al., 2018).

Connection

Studies of children’s experiences with and in nature and their connections to the natural

world was quite prevalent in recent research (Collado et al., 2016; Dawson & Beattie, 2018;



Elliot et al., 2014; Ghafouri, 2014; Green, 2013; Rios & Menezes, 2017; Williams & Anderson,
2015). With respect to studies that focused on preschool-aged children, Green (2013) studied the
autonomy of children aged 3-5 years in local places that were special to them. One of the study’s
findings was that children frequently visited and were connected to a range of nature forms such
as a hillside and an undeveloped field. Furthermore, these children had knowledge of and an
appreciation for the flora and fauna within these natural environments (Green, 2013). Another
study that focused on the importance of nature for children in the context of a forest nature
preschool found children engaging with nature in similar ways (Kahn & Weiss, 2017). Children
journeyed through different natural areas and interacted with soil, trees, and birds, all of which
indicated these children were connecting with nature. Finally, Dawson and Beattie (2018)
highlighted children’s experiences during a nature walk within the context of an outdoor
preschool. As they were walking, one of the children spontaneously spotted a group of eagles
and communicated with the birds by speaking and singing (Dawson & Beattie, 2018). These
studies show that children’s experiences and exploration of nature fosters the development of

their relationship with the natural world.

The experiences of kindergarten children engaged with and connected to nature are also
similarly evident in the literature. Elliot et al. (2014) followed kindergarten children’s developing
ecological awareness fostered through their weekly visits to a local forest. Children engaged in
hands-on exploration in this natural environment; they found worms and cared for them and
spoke about the forest in a manner which alluded to an affectionate connection (Elliot et al.,
2014). A similar study closely observed the experiences of a kindergarten class during two
spontaneous encounters with nature: finding a dead squirrel in their local park and a visit to a

local farm (Ghafouri, 2014). Though their experience was guided by the pre-planned tour led by



the farmers, the children observed and interacted with many different farm animals. Conversely,
children’s engagement with the squirrel was more spontaneous. These children understood that
the squirrel was in need of care, and they brainstormed how they could help the squirrel find its
family and keep ‘him’ warm and safe. While these two experiences of nature were very different,
the researcher suggests that both of these encounters supported children’s love for and

appreciation of nature (Ghafouri, 2014).

The experiences and connections of older school-aged children to nature were also
prevalent in this area of research. For instance, research on the experiences of grade six students
engaged with their school learning gardens acknowledged that through acquiring cooking and
gardening skills, and gaining science knowledge, these students were discovering ecological
connections with different flora and fauna they interacted with in the garden (Williams &
Anderson, 2015). In a study of 5-10 year old children’s understandings of nature, Rios and
Menezes (2017) highlighted children’s diverse experiences with and in nature. Children shared
experiences with and knowledge of a variety of plants, animals, and sea creatures. Additionally,
children identified problems which negatively impacted nature and suggested potential solutions
to these problems. For example, children identified that sea animals get sick due to the amount of
litter and garbage in the ocean. In an effort to combat this pollution, children suggested that
barracks be placed into the sea in order to clean it (Rios & Menezes, 2017). Similar findings of
children’s diverse experiences and knowledge of nature are identified in Collado et al.’s (2016)
study of children’s conceptualizations of nature. In addition to highlighting their knowledge of
nature, these 6-12 year old children also articulated their views on different aspects of nature. For
example, children described their positive emotional experiences when engaged in nature (e.g.,

tranquility, relaxed) and its aesthetic value (e.g., beautiful, incredible). Furthermore, children
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also acknowledged the impact that humans have on the environment and their related feelings of
sadness and concern. As in Rios and Menezes (2017), the children also proposed actions that
they could take to support nature such as recycling and preserving natural areas (Collado et al.,

2016).

Children can experience many forms of nature and connect with nature in a variety of
ways throughout childhood. Children who do not have access to wild natural landscapes such as
a forest can form meaningful connections with nature that are inherent in their own communities
such as local parks. Furthermore, as noted before, there are a variety of factors that can affect
how children are impacted by their engagements with nature (Tillmann et al., 2018). It is
important to acknowledge that one of these factors, with respect to children’s educational
environment, is the educator. It is critical for educators to enact a pedagogy that embraces the
understanding that the natural environment is a teacher, and that they should be ready to engage
with the spontaneous nature of natural environments (Dawson & Beattie, 2018; MacQuarrie et
al., 2015; Nazir & Pedretti, 2016). If the educator understands this, they can be more supportive
of children’s planned and spontaneous engagements with nature and allow for increased

opportunities for children to experience and learn from nature.

That being said, as educators facilitate experiences to connect children with nature, it is
just as important to consider children’s experiences with nature and their perceived connections
to nature (Green, 2013). Educators should not assume, for instance, that children have access to
natural spaces, what the quality of those spaces is, where interactions with the natural world
occur, and how those engagements occur. Children have diverse knowledge gained through their
unique lived experiences which when accounted for, can support educators in co-constructing

experiences with and in nature. One way that these co-constructed experiences can be realized is
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in the active participation of children as researchers in ecological explorations. As will be
detailed in the next section, children can be offered even more opportunities to engage and

connect with nature when conducting ecological research.

Children as Ecological Researchers

Children are capable of being active and engaged researchers and can conduct
meaningful research on aspects of their local environment. This capacity is realized in Listening
to Children: Environmental Perspectives and the School Curriculum (L2C), a United Kingdom-
based project which aimed to gain insights of children to influence their school curriculum
(Barratt Hacking & Barratt, 2009). In this project, children aged 10-12 years old shared their
experiences of their local community and environment, in order to make the school curriculum
more relevant to them. Children expressed the importance of the local natural environment to
them. They wanted to see more wildlife in their environment, keep the environment clean and
safe, and take part in caring for the environment (Barratt Hacking & Barratt, 2009). The
promotion of children taking the role of researchers was integral in the project as they were
recognized as environmental stakeholders, those who are or might be affected by decision
making relating to the environment, and importantly, children were recognized as both present
and future stakeholders (Barratt Hacking et al., 2007). As children engaged in the research, they
were able to inform changes to their school curriculum which simultaneously affected how

children were able to support nature.

Children have also taken the role of researchers in educational environments that adopted
a place-based pedagogy (Jagger, 2013; Nxumalo, 2018; Somerville & Green, 2011). For

example, Canadian grade four children have been engaged in the process of community

12



mapping, where they collaborated with other members of their community (ex. museum director
and a First Nations liaison) to share local stories, experiences, histories, and images (Jagger,
2013). Somerville and Green (2011) shared the experiences of children aged 7-12 years old who
engaged in nature learning through hands-on experiences and real-life investigations in their
school. Specifically, children took leadership and participatory roles in a diverse range of
environmental projects such as the restoration of coastal wetlands, marine research, cultivating
food gardens, water and waste management practices, and the rehabilitation of coastal habitats
(Somerville & Green, 2011). Interestingly, preschool children have also been engaged in
ecological research. Nxumalo (2018) highlighted children’s interest in local bees and their efforts
to co-conduct research on these bees with their educators and took positive and caring
environmental actions including building the homes for bees and helping bees to locate flowers

(Nxumalo, 2018).

The research highlighted here are but a few examples of children engaged as ecological
researchers. What is important across these studies is that children engage in research in different
ways and for different purposes. Children were engaged in ecological research in their school
environment and in their broader community, and were interested in different members of those
environments such as coastal habitats or local bees. Furthermore, a commonality of the research
examined here is that regardless of what or how children were studying, they were seemingly
connecting to nature through their explorations of and engagements with it (Jagger, 2013;
Nxumalo, 2018; Somerville & Green, 2011). Across all of these studies, as children conducted
their research, they were immersed in the environment they sought to learn about. It is important
for children to be recognized as competent and capable ecological researchers and the children

featured in these studies exemplify the unique and meaningful contributions that children make
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to research widely and specifically to community and nature-based explorations. Recognizing
children as such importantly and necessarily opens to them the opportunity to engage in
ecological research, contribute their unique insights, and potentially strengthen their relationship

with nature.

Just as children have experiences with nature, in this contemporary context, children also
have experiences with digital technologies. Interestingly, children’s experiences with digital

technology are just as diverse as their experiences with and in nature.

Children’s Digital Technology Use

Research has documented that many young children have experiences with digital
technologies. Common technologies that children engage with and have been identified in recent
literature include: television, computers, digital cameras, digital phones, touchscreen tablets, and
video game consoles (Mantilla & Edwards, 2019; Plowman et al., 2012; Slutsky & DeShetler,
2017; Tena et al., 2019; Wu et al., 2014). These technologies are representative of what children
have access to or experience with in their home environments. However, it is important to

acknowledge that not all children have access to these technologies.

Unsurprisingly, given the proliferation of technology, these technologies are typically
utilized by children on a regular basis, usually daily or several times per day. With respect to
computer technologies such as touchscreen tablets or touch-screen phones, children have been
observed to use them for between one and two hours a day (see, for example, Hosokawa &
Katsura, 2018; Oliemat et al., 2018; Przybylski & Weinstein, 2019; Slutsky & DeShetler, 2017;

Tena et al., 2019) and for more than two hours a day (see, for example, Garriguet et al., 2016;

14



Goode et al., 2019; Hinkley et al., 2018; Venetsanou et al., 2019). Similar findings are also noted
for children’s time spent watching television each day (Berglind & Tynelius, 2018; Goode et al.,
2019; Hinkley et al., 2018; Slutsky & DeShetler, 2017). With respect to computer technologies,
these forms of technology use can be understood as a relatively new form of play for children
(Oliemat et al., 2018; Slutsky et al., 2019) and has evidently become a part of children’s daily

lives.

It is important to acknowledge that these technologies can be utilized in a variety of
ways. The multimodal features of computer technologies are of particular interest as data
ascertained directly from children indicated many children utilize screen-based technologies for
a variety of purposes such as taking pictures, playing games, watching videos, or engaging in
educational applications (Mertala, 2016; Oliemat et al., 2018). This is an interesting insight as
the manner in which children utilize computer technologies is subject to debate. That is, the use
of these computer technologies could be classified as playing or learning or as educational vs.
non-educational uses (Hosokawa & Katsura, 2018; Oliemat et al., 2018; Plowman et al., 2012).
While this research has made distinctions between playing and learning and educational vs. non-
educational, other research has indicated that children learn through play (Bergen, 1988;
Bubikova-Moan et al., 2019; Golinkoff et al., 2006; Pyle & Alaca, 2018; Pyle & Bigelow, 2015).
This is also true for digital technologies as children can learn through playing video games on
computers-based technologies (Hung et al., 2015; Miller, 2018). Thus, though activities such as
video games can be perceived as non-educational, children are in actuality learning through these
experiences. As uses of technologies cannot easily be classified into strict binary groupings, it is
more important to acknowledge that technologies have been, and continue to be, utilized in a

multitude of unique and engaging ways.
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With respect to children’s home environments, if, how, and to what extent children
engage with technology is influenced by their family members (see, for example, Hinkley et al.,
2018; Hosokawa & Katsura, 2018; Plowman et al., 2012; Slutsky & DeShetler, 2017; Tena et al.,
2019; Venetsanou et al., 2019; Wu et al., 2014) as well as their own individual interest (Slutsky
etal., 2019; Tena et al., 2019). Caregivers and siblings can act as role-models for their children
and can guide the content of children’s screen-time activities. However, children are also agentic
beings and make decisions for themselves. Thus, not all children choose to include technology in

their play activities and may prefer other forms of play at home.

Children’s Digital Technology Use in Early Years and School Environments

Given the proliferation of and children’s general interest in technologies, educators often
look to bring technologies into their curriculum and pedagogy and children now regularly use
digital technologies in formal learning contexts. The technology available to children in their
early years and school settings typically mirrors the technologies that are available to them in
their home environment. These technologies include digital cameras, video cameras, desktop
computers, and touch-screen tablets (see, for example, Dockett & Perry, 2005; McKenney &
Voogt, 2010; Otterborn et al., 2018; Plowman et al., 2010; Yelland & Gilbert, 2018). While this
literature identifies this to be the case with many learning environments, there are educators who
choose not to utilize these technologies in their classrooms. An example of this situation is
detailed by Oliemat et al. (2018) in their study of children’s experience of their kindergarten
classroom. However, and interestingly, within this research, it was also asserted that the

kindergarten curriculum should incorporate the use of touch-screen tablets and implement
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appropriate strategies and guidelines to support children's tablet use in schools (Oliemat et al.,

2018).

The primary reason for including digital technologies in early learning environments and
schools is that digital technologies can be beneficial to children’s learning and provide children
with experiential advantages (Hatzigianni, 2018; Mertala, 2019; Yelland & Gilbert, 2018). For
example, computer technologies can provide children with additional opportunities to engage in
math, science, and various language and literacy skills (e.g., reading, writing, print knowledge,
phonological awareness, and oral language) (McKenney & Voogt, 2010; Otterborn et al., 2018;
Reeves et al., 2016). However, some may wish for children to gain experience in using these
technologies so they can learn about technology. This integration and utilization of digital
technology in schools to improve and enhance children’s learning experience is not a new
phenomenon, as evidenced in earlier research that identified computers as being helpful to

students’ understanding of core concepts in science, math, and literacy (Roschelle et al., 2000).

Despite its educational and experiential potential, utilizing technology to improve
children’s education is not a simple and straightforward task (Hatzigianni, 2018; Johnston et al.,
2018; Roschelle et al., 2000; Yelland & Gilbert, 2018). The use of technology should be
thoughtful and educators should carefully consider why these technologies are being used and
how they are to be used. Given their multimodal nature, technologies such as the touch-screen
tablet can be supportive and extend children’s learning experiences in unique ways (Yelland &
Gilbert, 2018). However, if educators are to be truly open and inclusive in their curriculum
planning, they must also incorporate children’s insights and opinions as well. Many children
have lived experiences with and hold much insight into digital technologies (McKenney &

Voogt, 2010; Oliemat et al., 2018; Reeves et al., 2016) and should be consulted with to
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determine how technologies can be used in their educational environments. These environments
can extend beyond the classroom and include the use of technologies to explore the natural

world.

Children’s Use of Digital Technology to Explore and Connect to Nature

Literature highlights the many ways that children can use digital technologies to explore
nature and the plethora of devices that can enable these engagements. The planned use of digital
technology to support children in building connections to the natural world has been
recommended for preschool and school-aged children (Holloway & Mahan, 2012; Willis et al.,
2014). It is important to note that children connecting with nature through technology was
theorized in this research as these suggestions were not implemented in practice. For example,
Willis et al. (2014) detail the different types of technologies (e.g., digital cameras, mobile
computers, probeware) that educators could provide to preschool-aged children in their open
explorations of nature. Similarly, Holloway and Mahan (2012) shared a digital storytelling
experience for school-aged children to be directed and assessed by the educator. Though it was
noted in each of these examples that children could connect with nature through their respective
experiences with technology, it was interesting to see the apparent priorities of these different
approaches. With respect to the school-aged children example, the predetermined activity is
reflective of a school environment that may often focus exclusively on prescribed learning
outcomes. When compared to the research on the open nature explorations of preschool children,
school-aged children connecting with nature appeared to be more of a positive side-effect of this

learning experience instead of a central curricular intention.
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While these suggestions were not implemented in practice, literature that has examined
children’s realized use of digital technology with and in nature suggests that children are indeed
making connections with nature through their use of digital technologies. This was quite
prevalent in a research study which aimed to utilize touch-screen tablets to invite school-aged
children to engage with nature on a nature hike (Boyce et al., 2014). Children used this
technology as a supplementary reference tool for data collection, and to engage directly with and
in nature through photography, a hike related application, and audio and video recordings. These
children articulated that they were very interested in returning to the hiking site and were noted
to be interacting with nature positively, for example, by interacting with different insects and

listening for bird calls (Boyce et al., 2014).

Similar findings were shared by researchers focusing on older-school aged children who
utilized a touch-screen tablet software application to engage with nature in various park-based
environments (a wetland, prairie grassland, and an indoor tropical garden) (Crawford et al.,
2017). Children were noted to be connecting with nature, and additionally, many children also
articulated that their experience with technology in nature was fun. Like Crawford et al. (2017),
McClain and Zimmerman (2016) studied children’s technology use with and in nature but within
the context of a summer camp. These children went on a nature hike and were provided a touch-
screen tablet equipped with an e-trailguide software application. This application provided
children with information on different aspects of nature they observed, such as grapevines and
trees, and allowed children to enter data and draw pictures of things that interested them. While
this research concluded that the use of technology could benefit children’s learning experience in

nature, it was also noted that many of the children were emotionally and personally connected to
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nature (for example, as children learned that wild grapes are native to their local context) during

this experience (McClain & Zimmerman, 2016).

As detailed above, it is evident that digital technologies hold the potential for supporting
children’s connections with nature. While some research only theorized that technology could be
beneficial in this matter (Holloway & Mahan, 2012; Willis et al., 2014), research that examined
children’s actual realized use of digital technologies in nature further solidifies this assertion.
Interestingly, this use of technology could also be seen as a barrier to children’s sensory
experiences with and in nature. Given this, it has been suggested that children should think of
technologies used within nature as tools that extend, but not replace their senses (Hougham et al.,
2015). It is also important to acknowledge that this research incorporated the views and
experiences of children and did not solely rely on the researchers’ or educators’ perspectives and

opinions.

Children’s Utilization of Digital Technology to Conduct Ecological Research

Just as digital technologies can support children’s relationship and connection with
nature, they can also be utilized to conduct ecological research. The literature highlights how
many children have utilized digital technologies to conduct ecological research (see, for
example, Blatt, 2013; Gomes et al., 2016; Green, 2016; Hougham et al., 2018; Kacoroski et al.,
2016; Land & Zimmerman, 2015; Song et al., 2012). Some of the technologies used by children
in their research include wearable digital cameras, touch-screen tablets, computers, smartphones,
a digital microscope, global positioning system (GPS) technology, and audio recorders. These
technologies were utilized for different aspects of their research and to support both their primary

and secondary data collection. For example, in one study, children utilized wearable cameras to
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record their experiences on a nature walk (Green, 2016). As children were free to record their
own experiences, they could decide what they wanted to explore and record their own unique
insights. In other studies, computer technologies such as smartphones or touch-screen tablets
were utilized as a data source for written and visual information on local nature such as
butterflies, macro-invertebrates, or their school vineyard (Gomes et al., 2016; Kacoroski et al.,
2016; Song et al., 2012). In these examples, children were also free to pursue their own research
focus (e.g., chrysalis and transformation, what plants butterflies prefer, identification of macro-

invertebrates).

Research with middle school-aged children seems to be less open-ended and more
structured as seen through several studies that detailed children’s research on trees. Excerpts
from these various research ventures included children utilizing microscopes and touch-screen
tablets to observe and identify different leaves from trees (Hougham et al., 2018), gathering
scientific insight from an iPad software application that supports tree investigations, (Land &
Zimmerman, 2015), and utilizing a variety of technologies (e.g., GPS technology, computers,
Microsoft Excel) to collect data and disseminate findings for a variety of research questions (e.g.,
percentage of each type of tree in the field research site, location of each of the trees in the field

research site) (Blatt, 2013).

Taken together, the majority of this research appears to be focused on children’s learning
outcomes, and in particular science learning expectations (Blatt, 2013; Gomes et al., 2016;
Hougham et al., 2018; Kacoroski et al., 2016; Land & Zimmerman, 2015; Song et al., 2012).
While it is acknowledged that children’s research inquiries can stem from their interests, and
children can connect with nature through technology, the overarching motivation for the use of

these technologies appears to be enhancing children’s learning experience of predetermined
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disciplinary learning expectations (e.g., science, technology, math) (Anderson et al., 2015;

Hougham et al., 2015).

Significant Themes

While this literature review is not exhaustive, there are some prevalent themes across
studies. First, there is very little research that addresses how digital technology can (or cannot)
affect how children connect with nature (Boyce et al., 2014; Crawford et al., 2017; Hougham et
al., 2015; McClain & Zimmerman, 2016). Second, there is limited research that includes the
voices and insights of children (Boyce et al., 2014; Crawford et al., 2017) and no research on the
inclusion of very young children’s ideas and insights into using technology with and in nature.
While Oliemat et al. (2018) does actually include kindergarten-aged children, the research focus
is not utilizing technology with and in nature. As a result, this reveals the third theme which is
that almost all of the findings present in literature focused on children’s use of digital technology

with and in nature were derived from an adult perspective.

As recommended by Kacoroski et al. (2016), future research must examine closely the
relationship between digital technologies and nature to determine whether technologies can
enhance children’s connection to nature. While this gap in research is present, this research also
necessitates that the voices and experiences of young children must be accounted for. Future
research should not be left solely to the adult perspectives, especially if this research centres on
children. This research study addressed this identified gap as it explored how digital technology
can be utilized by children to engage with and in nature and included the perspectives of

children.
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Chapter 3: Research Design

This study was a secondary data analysis of an ongoing research study that explored
children’s engagement in ecological curriculum and research. In this section of the MRP, I
provide an overview of the primary study’s design to detail its theoretical underpinnings,
context, and procedure. Afterwards, the research design of this secondary data analysis is

detailed.

Primary Research Project: Empowering Young Citizens

Empowering Young Citizens is an ongoing study conducted by Dr. Susan Jagger that
focuses on children’s participation in ecological curriculum and research related to their school
garden and nearby nature. Specifically, Dr. Jagger’s study aims to accomplish three goals: 1)
explore how children’s participation in curriculum and research can evolve through participatory
research in a school-based garden; 2) examine if and how children’s participation in school
garden-based curriculum and research influences their developing ecological citizenship; and 3)
identify potential facilitators and barriers to children’s participation in school garden-based

curriculum and research.!

Primary Research Project: Theoretical Framework

Empowering Young Citizens is informed by three assemblages: the sociology of
childhood, children’s rights, and place-based education. Firstly, the sociology of childhood
purports that childhood is a socially and culturally constructed concept, and that perceptions of

the child as innocent or child as becoming limits, and even inhibits, children’s participation in

! The data analyzed is from the Empowering Young Citizens project funded by a SSHRC Insight Grant.
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matters that involve them (Kellett et al., 2004). Given this understanding, the sociology of
childhood conceptualizes children as active, creative, and social change agents who are experts
in their own lives and whose voices and views should be taken seriously (Corsaro, 2005;
Langhout & Thomas, 2010; Mayall, 2002). With respect to children’s rights, the United Nations
Convention on the Rights of the Child (UNCRC) calls for the inclusion of children’s voices and
participation in matters and actions that concern them (United Nations Convention on the Rights
of the Child, 1989; United Nations, 2005). Importantly, children have the right to express their
views and opinions, have those contributions given due weight, and participate in decision-
making related to the community and environment that they live with and in (Lundy et al., 2011;
Pascal & Bertram, 2009). Lastly, place-based education situates the learner and learning in the
local environment. It emphasizes the value of hands-on and real-world learning experiences and
the positive impact that such experiences can have on the learner’s developing connections to
community, appreciation of the natural world, and commitment to active and informed
citizenship (Sobel, 2004). Taken together, these theories highlight the importance of children
being actively involved in their environmental learning experiences and listening to their unique

and valuable insights in the context of their educational environments.

In reflecting on these complementary frameworks, | happily contend that my thinking
and practice aligns with the theories that guide Empowering Young Citizens. In my professional
experience as an early childhood educator, | always aim to ensure that all children I work and
learn with are treated and respected as capable agentic beings, regardless of their age. | am a firm
believer that all children have unique lived experiences and have diverse capabilities. As such,
each child brings something new to this world and their very being should be valued. | also

believe in the rights of children. I contend that children’s rights should be respected, and that
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these rights should be realized through actions, not just words. Finally, | believe place-based
education to be a meaningful and enriching opportunity for children to experience and engage
with their local environment. | also believe that these experiences can be more rewarding for
children than standardized or generic curriculum and pedagogy as the learner is situated in their

local context and takes on a more active and empowered role in their educational journey.

Primary Research Project: Setting and Participants

Empowering Young Citizens takes place in a public inner-city elementary school
(Kindergarten — grade six) located within Toronto, Ontario. This school will be referred to as
School Z2. School Z is diverse with more than 650 children attending and about 85% of these
children speak English as a second language with about 50 language groups represented. School
Z is also part of the Model Schools for Inner Cities initiative which intends to ensure that all
children and families have access to the same opportunities and social supports regardless of
challenges they may face (e.g., language barriers, poverty). Furthermore, School Z has an
established school garden that is accessible to the children and whose programming is facilitated

by a local, not for profit community-based gardening group.

Dr. Jagger has an existing relationship with School Z through earlier research with
primary and junior classes that explored the school garden experience through participatory
research with children in grade six. Drawing on these collaborations, Empowering Young
Citizens is a longitudinal study that focuses on younger children in their first years of elementary
school. The participants of Empowering Young Citizens include children from one grade one

class (2017/2018), two grade two classes (2018/19), two grade three classes (2019/20), and two

2 All identifying names of people, places, and events have been changed to pseudonyms to protect the
confidentiality of participants and the research site.
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grade four classes (2020/21), teachers, and school administrators. It is important to note that the
participants change over time as the grade and class assignment of children (and teachers)
change each school year and students move to and away from the school community. While the
sample is not consistent across all years, participation of children over time provided an
increased opportunity for additional insights as data will be collected with and from a broad
range of children. In addition, this research also includes children who participate over several
years, for example, in grades one, two and three. Examining the experiences of these children
longitudinally can reveal a more holistic understanding of children’s evolving participation and

developing ecological citizenship.

Primary Research Project: Approach

To explore the three main research questions, Empowering Young Citizens follows a
participatory research approach. Participatory research involves its participants in the processes
of planning, acting and observing, and reflecting and revising, and encompasses a collaborative
process (Canosa et al., 2018; Horgan, 2017; Kemmis & McTaggart, 2005). Additionally,
participatory research is emancipatory: it aims to support and empower those who are
constrained or limited by social structures (Kemmis & McTaggart, 2005; Shamrova &
Cummings, 2017). Children’s rights to participate are recognized as children are actively
involved and empowered to make decisions and take action in this research (Canosa et al., 2018;

Horgan, 2017; Lundy et al., 2011; Kirby, 2002; Raffety, 2015).

Interestingly, there are important intersections of participatory research and
environmental education that should be noted. Both participatory research and environmental

education are centred on motivating positive social and environmental change and providing
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opportunities for children’s engagement in critical thinking, questioning, and researching
(Mordock & Krasny, 2001). As such, participatory research and environmental education can
embrace contextual complexities, active involvement of stakeholders, and navigation through
social, cultural, political, historical, and environmental currents (Robottom & Sauvé, 2003). It
follows that children cannot engage in environmental learning by standing on a sideline and
letting someone else do the exploring for them. Instead, participation in content and contexts
itself opens pathways for change in a more action-oriented approach to curriculum and research.

Thus, participation is not just encouraged, it is necessary in environmental education.

Primary Research Project — Research Process

Over the course of each school year, Dr. Jagger and a research assistant spend at least one
morning or afternoon per week with each of the participating classes. Two research assistants
have been involved in the research, though Dr. Jagger only worked with one assistant at a time.
Meghan, a recent graduate of an early childhood education undergraduate program, worked with
the Grade One and Grade Two classes and Leah, a recent graduate of a Master of Early
Childhood Studies program, worked with the Grade Three classes and will work with the Grade

Four classes.

The data collection of Empowering Young Citizens is organized loosely into three phases.
These phases are consistent across each school year and grade level with some exceptions®. In
the first few weeks of the school year, the research team consisting of Dr. Jagger and a research
assistant first introduce themselves to the children and spend time with classes, learning the
culture and routines of the children, teachers, and the school. Consent forms are sent home to the

families, and assent is obtained from the children. Assent from the children is not only important

® The grade three data collection came to an abrupt end in March 2020 due to COVID-19 related school closures.
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to confirm that the researchers are respecting the children’s rights to choose to participate, but
also to ensure they are informed of the nature of this research and their right to refuse to

participate. Once consent and assent are received, the initial data collection process begins.

The initial data collection has the research team engaging with children through a variety
of activities that focus on the children’s ecological understandings and questions. These include
inviting children to create drawings/maps of their community or neighbourhood, participate in
whole class and small group sharing and discussion of drawings/maps, and small group and
whole class brainstorming of what they know and wonder about their schools garden and nature
in their community, as well as what they want to learn about. This brainstorming is compiled into

Know, Wonder, and Learn (KWL) charts.

In the next phase of research, children begin their own research projects in small groups
based on the shared questions from their KWL charts. In this collaborative initiative, children
work together in small groups based on their interests and questions from the initial data
collection. They are supported by the research team in planning, data collection, data analysis
and dissemination. Children are free to collect data from various sources of their choosing, and
are also provided with digital cameras that they could choose to use in their research. Once the
data are collected and analysed by the children, their findings are shared in ways chosen by the

children (e.g., a play, comic strip, posters).

During each research session, the research team collects field notes and photographs of
the children’s engagement in curriculum and research. Audio recordings of the research sessions
and research talks with the children are also collected. Dr. Jagger provides each group of

children with a folder to store their work. These include children’s individual and group work
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samples from the sessions. At the end of the school year, and as in the initial data collection,
children are invited to create and share drawings/maps of their community or neighbourhood,
and KWL charts. This final data collection takes place in small groups and as whole class

discussions.

Research Design of the Secondary Data Analysis

This secondary analysis of data from Empowering Young Citizens follows a qualitative
research approach. First, with respect to defining qualitative research, it is important to note that
there is no one universal way of conducting qualitative research. Instead, it can be described as
an emergent, inductive, interpretive and naturalistic approach to examine the lived experiences of
people (Yilmaz, 2013). This description is holistic in that it accepts that the processes of

qualitative research are varied and also notes the importance of context.

The foundations of qualitative research come from research within a variety of areas
including anthropology, sociology, and the humanities (Creswell & Creswell, 2018). Qualitative
research can be enacted in a variety of ways, for example, through narrative research,
phenomenological research, and ethnography, and is guided by a constructivist paradigm which
recognizes reality as dynamic and socially constructed (Creswell & Creswell, 2018; Yilmaz,
2013). Within this paradigm, key areas of focus include the processes of individual interactions
and accounting for the specific contexts in which these take place (Creswell & Creswell, 2018).
Thus, some of the characteristics of qualitative research include: collecting data in natural
settings, ascertaining data from multiple sources, embracing researcher reflexivity, and analyzing
data through induction and deduction (Creswell & Creswell, 2018). Qualitative research focuses

on rich details, complexities, interpretations of lived experiences, and situating these in context
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(Creswell & Creswell, 2018; Gillies & Edwards, 2005; Irwin et al., 2012; Leech &
Onwuegbuzie, 2007; Yilmaz, 2013). It is also imperative to acknowledge that qualitative
research recognizes multiple truths, meanings, and realities (Creswell & Creswell, 2018; Yilmaz,
2013). As such, a qualitative approach is beneficial in this study as the research intends to

provide insight into the experiences of participants and contextually situate these understandings.

For the purpose and intentions of this study, a quantitative research approach would not
be appropriate or meaningful. Quantitative research often focuses on acquiring outcomes,
making generalisations and predictions, and identifying cause-effect relationships (Yilmaz,
2013) and in this study, would require the quantification of qualitative data. With this data set,
contextual meanings and situated understandings would be lost in the quantification of
experiences and would result in the production of generalized interpretations derived from
numbers and statistical analysis. Qualitative data must be met with qualitative methods to retain

its unique richness, complexity, and contextual situatedness (Leech & Onwuegbuzie, 2007).

Research Design-Secondary Data Analysis

My research design includes a secondary data analysis of data from the Empowering
Young Citizens research project. A secondary data analysis can be understood as the process of
utilizing secondary data to produce new understandings in a particular area of interest (Irwin,
2013; Johnston, 2014). Secondary data refers to data that is made available for use by people

other than the primary investigators (Pienta et al., 2011).

Secondary data analyses can have a range of goals. Hinds et al. (1997, as cited in
Ruggiano and Perry, 2019) highlight four such purposes: 1) focusing on a different unit of

analysis utilized in the primary research; 2) providing an in-depth analysis of themes found in the
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primary research; 3) analyzing data that is not the primary focus in the primary research; and 4)
comparing data in the primary research to newly collected data. Additionally, Heaton (2004, as
cited in Chatfield, 2020) suggests that secondary data analyses can be utilized to explore new

research questions, compare findings, or conduct a meta-study.

With respect to the purpose of this secondary analysis, | conducted an analysis of an
aspect which emerged from the primary research data set but was not that study’s primary area of
focus; this approach can be understood as a supplementary analysis (Heaton, 2008). Whereas
Empowering Young Citizens broadly explores children’s participation in ecological curriculum
and research and their developing ecological citizenship, the focus of this study was children’s
use of technology in their school garden and community nature-based research. Broadly, |
considered how children used technology to explore nearby nature. Within this, | specifically

examined the following research questions:

1) What technologies do children use?

2) How can technology help children to connect to nearby nature?

3) How can technology engage children in nature and ecological related research?

It is important to acknowledge that there are some potential challenges that are inherent
in secondary data analyses. Some of these include: insufficient data to explore the research
question(s) and no option to generate new data from the primary participants; the new researcher
lacking knowledge of the primary context; and a potential for ethical issues regarding participant
identities and confidentiality (Chatfield, 2020; Gillies & Edwards, 2005; Hammersley, 2010;
Irwin, 2013; Ruggiano & Perry, 2019). While the problem of the data being insufficient may be
inherent as the primary research was conducted for another purpose (Johnston, 2014), in
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consulting with Dr. Jagger, it became apparent that there is considerable data within the primary
data set that is relative to this study's research questions. With respect to the new researcher's
understanding of the context in which this research takes place, | discussed the research project
and context in detail with Dr. Jagger in many meetings and discussions to better understand the
research space. My own professional experiences in early learning and school environments
similarly helped me to familiarize myself with the research context. In terms of potential ethical
issues, these are mitigated through only reviewing data where the participant’s identity has been

already made anonymous by the research team.

While these potential challenges can seemingly restrict the ability of secondary data
analyses to provide new information, especially when compared to a typical qualitative research
study that collects primary data with and from participants, there are many positive aspects of
this type of research as well. First, secondary data analyses open an opportunity for researchers
to test new ideas, theories, frameworks, and models of research design (Johnston, 2014). As
noted before, secondary data analyses can be designed in multiple ways and for a variety of
purposes. In this study, the method is employed to interpret the experiences of the child
participants related to digital technology. Secondary data analyses also provide an opportunity
for a new researcher to answer new questions (James, 2013). As the primary researchers had
their particular research gquestions in mind when conducting data collection, a secondary data

analysis can re-interpret data or highlight data not utilized by the primary researchers.

In this study, new findings derived from the Empowering Young Citizens data set are
trustworthy as they can be understood as occurring naturally. However, this study was subject to
my bias. As noted before, | have a disposition towards digital technology and not so much for

nature. This impacted how I framed this study’s research questions as I only focused on aspects
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of the data related to digital technologies. This also affected how | analyzed data as | had
preconceived notions of what digital technologies children have experiences with and how

technologies could be used by children to connect with and in nature.

Participants & Setting

The Empowering Young Citizens participant data analyzed in this secondary data analysis
included data from children from a grade one class (2017/2018); two grade two classes
(2018/19); two grade three classes (2019/20). The grade one participants include 19 children
from a single class; the grade two participants includes 27 children from two classes (15 and 12
children respectively); and the grade three participants include 29 children from two classes (15
and 14 children respectively). The names of all participants, places, and events have been
changed to protect and respect the confidentiality of participants. The only exceptions are the
names of the members of the research team: Dr. Susan Jagger, Meghan, and Leah. Furthermore,
it is essential to note that I only reviewed data where the participants’ identities had already been

anonymized by members of the research team.

After I received the approval to conduct this research from Ryerson University’s
Research Ethics Board (see Appendix A), I was given access to Dr. Jagger’s anonymized data
set. In terms of security, only Dr. Jagger, her research team, and | have access to this anonymized
data which is only accessible through a Ryerson password protected Google Drive. All consent
and assent documentation and pseudonym keys were removed from the shared data set; only Dr.

Jagger and her research team have access to this information.
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Data Analysis

The data set analyzed in this study included all transcriptions of conversations and
discussions during the children’s research processes, photos of children’s research plans, small
group and whole class KWL chart pictures and discussions, and copies of children’s artwork and
notebook contributions. With respect to the children’s research processes, these included
research planning, data collection, reflecting on research results, dissemination, and discussions

on future actions.

To begin my review of the data set, | utilized a constant comparison analysis. A constant
comparison analysis is a technique derived from Glaser and Strauss’ (1967) grounded theory.
Grounded theory is a research design that encompasses analytic practices that reveal themes or
theory grounded in a data set (Collingridge & Gantt, 2008; Creswell & Creswell, 2018; Tracy,
2010). This analytic method was chosen as it allowed me to go through the data multiple times
and organize my findings into coherent categories. This recursive process would eventually

illuminate themes in the primary data.

The constant comparison analysis began with my initial read through of the entire
primary data set (Leech & Onwuegbuzie, 2007). In doing so, I focused on children’s discussions
of technology in their research planning and research products. This was done chronologically by
grade level and by each separate class. To complement this, as I collected and reviewed the data,
| sorted and organized all relevant data into password protected word files and separated them by

grade and classroom.

As | read through the data, the next phase of the constant comparison analysis began as |

started to code the data. Coding is the process of organizing data to provide an overview of
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essential data in relation to the research question(s) (Elliott, 2018). Essential data were assigned
codes, or labels that represent a symbolic meaning (Saldafa, 2009; Elliott, 2018; Leech &
Onwuegbuzie, 2007). For this research, | followed a three-stage coding process of open coding,

axial coding, and selective coding (Neuman, 2004; Saldafa, 2009).

| conducted open coding during my initial read through of the data. First, | took a
deductive approach to coding and included pre-identified codes that were formed before delving
into the research (Leech & Onwuegbuzie, 2007). These codes included the use of the term or
engagement with computers, tablets, internets, and video games. These represented the digital
technologies | assumed children may utilize in their research. My goal was to identify every
instance that technology was included in the data set, whether it was children mentioning this
technology in their conversations or actually utilizing it. However, as | did not know what |
would find within the data, | also embraced an inductive approach and welcomed the possibility
of new codes emerging from the data (Leech & Onwuegbuzie, 2007). | worked between both
deductive and inductive approaches to coding as | felt it was important to include technologies
that were present in previous research, as well as be flexible and inclusive of findings outside the
scope of these predetermined codes. Once | finished the open-coding stage, | began the axial

coding stage.

The axial coding stage started as | engaged in another read through of the data and
reviewed my initial codes. Following this review, | started to make connections between themes
and combined some thematic categories into broader groupings (Neuman, 2004, Saldafia, 2009).
These categories include: types of technology, use of technology, and children’s perceptions of
technology, and can be identified as initial themes of this data. After working between themes

and data, and reviewing the initial codes, | moved on to the selective coding phase.
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The selective coding phase encompassed reviewing codes from the open and axial coding
phase and placing them under overarching codes. These codes represent solidified themes that
are grounded in the data set (Saldafia, 2009). Once the overarching themes were constructed, |
reviewed the data again to find further evidence to confirm and strengthen my findings (Neuman,
2004). Once concluded, I reviewed my findings with Dr. Jagger to discuss how these themes
represented the experiences of the primary participants and to ensure what was presented was an
accurate reflection of what happened. | also thought these discussions would be insightful as

technology was not the focus of Dr. Jagger's primary data.
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Chapter 4: Children’s Knowledge and Use of Technologies

After reviewing the original data set, it was clear that many of the children in the
Empowering Young Citizens project had knowledge of and experience with a variety of digital
technologies. These technologies included televisions, computers, and touch-screen tablets, and
were consistently identified across all three grades (grades one, two, and three). This is not
surprising as many young children have experiences with these and additional digital
technologies in both their home (Mantilla & Edwards, 2019; Plowman et al., 2012; Slutsky &
DeShetler, 2017; Tena et al., 2019; Wu et al., 2014) and school environments (Dockett & Perry,
2005; McKenney & Voogt, 2010; Otterborn et al., 2018; Plowman et al., 2010; Yelland &
Gilbert, 2018). The presence of digital technologies in the data set indicates that these

technologies are familiar to these children and that they have experience with them.

Television

While television was not utilized in the school, it is a technology that was identified to be
a source of information for multiple children in their home environments. For example, Letch, a
grade one participant, identified knowledge learned from television during a discussion about

their end of the year nature drawings:

Susan: So, what I would like to do first is actually have you
guys tell me a little bit about your drawings and what we'll do
is we will just work around the circle so then everyone has a

turn to talk. How does that sound?
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Susan: OK, let's keep going around in the circle. Letch do you

have anything to add?

Letch: In my TV I heard of a flood and the roots grabbed all of

the water from it.

Similarly, grade two participant Batman referenced their experience with television during the

research planning stage of their study of birds’ habitats and behaviour:

Susan: Oh. So how do you find out about that bird? Cause you

know a lot about how that bird acted. How do you know?

Batman: Because I saw it on TV.

A third example is seen during a grade three group discussion about how their group could find
out about where waste comes from and how they could keep their world healthy. Clara reflects

on a past experience:

Clara: When we were away from Canada and in Trinidad in the
Caribbean Islands there used to have a TV and we used to watch
videos on presentations by people who work at the garbage truck.
Like how they are trying to help the world to recycle, put the
compost stuff in the compost, put the garbage in the garbage and

trying to reduce the amount of garbage and more recycling stuff.

38



These examples of children’s experiences with television suggest that participating
children have lived experiences with television and can learn from this technology (Cain, 2017).
While Letch and Batman reference their experience with television simply, Clara’s reflection
highlights that children can gain detailed understandings through different technological media
and in this case, television. Clara understood and seemingly deduced that the actions of recycling
and composting that she saw on TV reduces the amount of garbage produced and can be helpful
to the world. As many children spend time engaging with television (see, for example, Berglind
& Tynelius, 2018; Goode et al., 2019; Hinkley et al., 2018; Slutsky & DeShetler, 2017), it can be
concluded that children gather a range of information from this technology and this could

motivate additional use of this technology as a source of information.

Computer Technologies

In addition to knowledge of and experience with television, children have experiences
with computer technologies. These include technologies such as a desktop computer, laptop,
touch-screen phone, and touch-screen tablet. Moreover, multiple children across all three grades
identified some knowledge of or experience with computer technologies. For example, a
participant in grade one, Shark Boy, identified their use of this type of technology during the
year end discussions about their nature drawings. While talking about their drawing of their
school garden and nature in their community, Shark Boy referenced an experience with

YouTube:

Shark Boy: ..and here's some grass and I drew trees and I started
thinking, first I just drew all the different types of birds

then I was like "what should I name them all" and I was like "oh
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I remember the time when I saw that nightingale" so I wrote
nightingale here. Then that hawk I saw earlier in the school
last year that's why I wrote hawk and then a blue jay I saw on
YouTube and a robin I saw on a trip and a sparrow which I

usually see around in my balcony, would sit on my bike a lot.

More examples are highlighted by grade two participants, Ronaldo and Drift. In the data

collection phase of their research, Ronaldo detailed how they conducted research at home:

Ronaldo: I research at home because in my room I have my own
tablet so I go on stuff like science, math, and research on
stuff because sometimes I go and see and research if I find
something really cool, I go in and grab a paper and take one of
my pencils and then just write about it. But I think and if I
don't get something I just sit in my computer, it's my dad's
computer. Or my tablet. So then I would know more information
about it. I do that so I know more so then I learn, I know about

it.

Drift included a computer in their drawing of their school garden and nature in their community:

Susan: ... Okay. Is that a computer? It looks like an iMac.

Drift: Why?
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Susan: Why? It just looks like an iMac, cause it’s got the

screen with the little stand, and then the keyboard.

Drift: It’s different.

Additional experience with computer technology is also revealed by Spiderman, a grade three
participant. During their discussion about how their group could gather information on their
community-based research questions, the conversation shifts to changing energy sources and

how they learn about them:

Spiderman: So many things have changed. Methane, wind power..

Ronaldo: Methane?

Leah: How do you know that?

Spiderman: I watched them. I learned on a channel.

Leah: A channel, what kind of channel might we find out our

answers? How could we use that channel?

Spiderman: I forgot the name.

Ronaldo: It might be, the channel called “Olden Days”.

Leah: A channel called Olden Days? On TV?

Susan: Should I put that?
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Spiderman: Oh! It’s called “Bright Side”

Leah: It’s a television show?

Spiderman: It’s on everything.

Leah: What do you mean everything? Computers?

Spiderman: Phones, iPad.

Leah: Youtube or website..?

Ronaldo: Youtube.

The excerpts shared here highlight children’s personal experience with and knowledge of
computer technologies. Likewise and unsurprisingly, children utilize these technologies for a
variety of purposes given the multimodal features of modern computer technologies (Hosokawa
& Katsura, 2018; Oliemat et al., 2018; Plowman et al., 2012). For example, computer
technologies can be used for the purpose of learning through taking pictures, playing games,
watching videos, or engaging in other educational activities (Mertala, 2016; Oliemat et al.,
2018). Interestingly, in addition to children noting they play video games or watch videos on
these technologies, many children in Empowering Young Citizens referred to learning about
nature from computer technologies and how computers can be used to conduct research. It is also
important to acknowledge that these participants understood the diversity and complexity of
computer technologies as children differentiated between different computer technologies

including phones, iPads, and computers. This is evidenced in the conversation between Drift and
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Susan. Though Drift did not explicitly state which technology they drew in their nature drawing,

they knew that the technology they were referring to was different than the iMac noted by Susan.

Technology Identity

Along with sharing the technologies that they knew and used, children expressed
confidence in their knowledge of and perceived ability to use digital technologies, even
identifying themselves as being technologically savvy. Many young children gain experiences
with digital technologies such as computers and touchscreen tablets in their school and home
environments (see, for example, McKenney & Voogt, 2010; Oliemat et al., 2018). This finding
was interesting and unanticipated as | did not expect children to delve into this aspect of their
identity as it was not an area of focus in the primary study. For example, when preparing to
conduct research in the school library, grade two participant Shark Boy exclaimed “I'm the
best at computers.” Another example can be seen when grade three participants were
engaged in research on waste. While collecting data from books, one of the participants, Clara,
stated “I am not like a paper person. I am more more [sic] like an

online person.”

These examples highlight how technology has become a part of these children’s identity.
This is understandable as many children now utilize a variety of digital technologies (Oliemat et
al., 2018; Otterborn et al., 2018; Slutsky & DeShetler, 2017; Tena et al., 2019). As children’s
developing identity is influenced by their experiences, it could be that this aspect of their identity
motivates their interest in utilizing technology in their research. The detailed information
provided by Ronaldo about their home research on their tablet and their father’s computer was
particularly insightful as they specifically identified computer technologies accessible to them in
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their home environment. From these experiences, it can be assumed that Ronaldo developed a
level of technological competency and though it was not explicitly stated, | imagine that Ronaldo

would similarly acknowledge their self to be a technology person as do Shark Boy and Clara.

Closing Thoughts

It is important to note that the technologies identified here do not necessarily encompass
the entirety of all participants’ experiences with technology; these technologies are those
explicitly identified in conversations with various participants. | would attest that many other
children in this project would likely have similar experiences with technology. As noted before,
most children have experiences with a multitude of digital technologies (Oliemat et al., 2018;
Mantilla & Edwards, 2019; Slutsky et al., 2019). However, the primary research did not focus on
children’s use and knowledge of digital technology. Thus, given the opportunity to specifically
explore children’s technology knowledge and use, it could be found that many more children

have experiences with a variety of digital technologies.
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Chapter 5: Children, Technology, and Ecological-based Research

Children’s use of technology to engage with and in nature and ecological research was
evident in the data set. Consistent in the literature is the capacity and competence of children as
active ecological researchers (see, for example, Barratt Hacking & Barratt, 2009; Jagger, 2013;
Somerville & Green, 2011). Furthermore, digital technologies have been utilized to support
children’s ecological research with and in nature (see, for example, Gomes et al., 2016;
Kacoroski et al., 2016; Song et al., 2012). As it became apparent that these children had many
experiences with digital technologies, it was not surprising that their research would be inclusive
of these and additional technologies. However, it is important to highlight that this theme
includes both children’s planned use and realized use of technology (i.e., the technologies that
they wished to use in doing research and those that they actually used in conducting research).
While children provided many ideas for utilizing technology to explore aspects of local nature,
not all were implemented. Given that the primary data set was not focused on digital technology,
I consulted with the primary investigator of this primary research to confirm the participants’

experiences with these various technologies.

Computer Technologies

With respect to the technologies that children suggested utilizing in their research,
computer technologies were identified consistently and across all grades. These technologies
included computers, laptops, touch-screen tablets, and touch-screen phones. As noted in the
previous chapter, computer technologies were an identified source of information for many of

the children. Interestingly, though the majority of the groups mentioned the use of a computer
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technology, each grade did have at least one group that did not include computers in their

planned or conducted research.

For the children that did suggest utilizing computer technologies, children shared that
these technologies could be used in different ways to assist them in conducting their research.
For instance, children suggested internet searches on websites such as Google, video searches on
YouTube, or using software applications such as Pebble Go or Pebble Go Next to find out
information on their ecological research topics. Examples of these are also noted across all three
grades. When asked how they could find out information about their topics during the planning
stage of their research, grade one participants Spiderman and Cindy both suggested using a
computer. Spiderman thought that “we could look on the computer and look
[at] ‘how to grow’”. Similarly, along with a visit to a local public garden, Cindy
proposed viewing videos on YouTube: “. . .you can go to Marvin Garden and

look on YouTube and look for science videos.”

In grade two, children expanded on potential sources for their data collection with some
children speaking broadly about computer technologies and others identifying newer and specific
supports. For example, in their research planning conversation with Susan, Yusuf and Shake

identify a number of computer technologies to help them conduct research:

Susan: .. But how can we find out more about that? So you said
ask a scientist, which is amazing. What if we don’t have a

scientist to ask?...

Yusuf: Go to YouTube and type it in.

Susan: What could we do?
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Shake: Go to YouTube.

Yusuf: Go to YouTube and type.

Susan: ..5o0 we've got YouTube, how else could we do research?

Yusuf: We could go to research and type what we want to see.

Susan: How would we do that? What would we use?

Shake: Internet.

Yusuf: Computer.

Similarly, Gila and Ronaldo proposed using an internet search engine (Google) and also different
smart devices (Alexa and Cosmo) in their research. Batman and Naja also discussed including

computer technologies in their research planning:

Batman: And you can put the, I don't know what it's name, but

you can put on the laptop.

Naja: He means the iPad or the laptop.

As with the grade ones and twos, grade three children shared common search engines as

potential research tools:
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Mr. X: Yeah, but if I want to look up something, what do I use

to get information?

Rafh: Maybe you can use Google.

Furthermore, grade three children noted specific versions of devices that these searches could be

conducted on:

Yusuf: Search on iPad

Robot: We could search on phone. iPhone.

Lexi: iPhone X, iPhone 11.

Interestingly, potential sources are further diversified as these grade three children went
further still to include newer applications to support their research. Lexi and Marta discussed
using Pebble Go and Pebble Go Next, an educational software application for touch screen

tablets, in their research on how living things adapt to their habitats:

Lexi: We could use Pebble Go or Next Pebble Go.

Marta: It’s Pebble Go Next.

Leah: What’s that?

Lexi: There’s three choices: One is animals, one 1is science, and

what 1s the other one?
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Leah: This is a computer program?

Yusuf: Yeah, it’s about nature.

Initially, participant’s suggestions were fairly general. However, though the suggestions
of the internet, YouTube, and Google might seem simplistic, each is representative of a specific
tool for data collection from secondary sources. The suggestions of the internet and Google refer
to collecting information from online search engines, and YouTube is a more specific website
that disseminates information through videos. Also, while references to technologies such as
Google span different grade levels, other suggestions became more specific in older children as
evidenced in Lexi’s description of The Pebble Go and Pebble Go Next, the computer or touch-

screen tablet software application where children learn about nature.

These uses of this technology have also been observed in other children’s ecological
research (Gomes et al., 2016; Kacoroski et al., 2016; Song et al., 2012). However, though
children suggesting Google was prevalent across all three grades for gathering information, some
children had reservations. When a grade one group was discussing how they were going to
gather data for their research on worms, Leonardo shared an interesting perspective when

another participant, Aadya, shared their experience with Google at home:

Aadya: .. Meghan, I have a computer at my home and we tried to do

Google and Google did not work

Meghan: Oh, maybe something was wrong with your computer

Leonardo: Google doesn't know everything
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This statement is of particular interest as it suggests that children recognize that technology has
limitations. Even in grade one, Leonardo understood that Google could not answer all of our
questions. Thus, since technology such as Google could be perceived as not knowing everything,
perhaps this extends to a notion of technology not being inherently helpful or needed to support

children’s research..

However, what is clear in this research is that children overwhelmingly suggest including
different computer technologies in their research projects and many of these tools are suggested
to support the collection of data from secondary sources. Furthermore, whether it is the use of a
stationary desktop computer, the latest iPhone, or mobile touch-screen tablet, these technologies
can be utilized in diverse ways. This is uniquely exemplified by the children’s use of Google

Maps to explore their local community.

Google Maps

The children’s use of Google Maps, a web mapping service from Google, is noteworthy
because of the innovative and interesting way that grade two children utilized it to collect data.
One group in each of the two grade two classes was responsible for answering research questions
focused on their local environment: 1) Why doesn’t our community have many plants? and 2)
Why are there so many buildings in our community? Figure 1 displays Dragon Spy’s,
Christine’s, and Asmi’s planning of how they could find answers to those research questions. As
seen in their brainstorming, one of the participants suggested utilizing Google Maps to explore

the number of buildings there were compared to plants.
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Figure 1

Group 3a Environments - Brainstorming Chart

While Google Maps was suggested by a child participant in this class, children in the
other group did not make this suggestion. Instead and perhaps inspired by the other class, the use

of Google Maps was suggested by an adult researcher:

Meghan: I thought it would be interesting to look at a map. And
it's cool that you're doing maps with your teacher right now in
class cause I'm going to pull up a map of this neighbourhood and
the school on my phone. It's just going to be a map and we're

going to put it in the middle and we can all look at it, okay?

The participants gladly accepted this form of exploration and examined the city through the lens

of Google Maps.
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Working together with a researcher, children began to make observations of their local
environment. An example of what was reviewed can be seen in Figure 2. With Meghan
supporting through the use of open ended questions, Zenith and Nat made some observations by
examining their environment through the lens of Google Maps. First, Zenith vocalizes one of

their findings:

Meghan: So we're going to have a conversation and I'm going to
write stuff down. So if we're looking at this map, and Zenith,
pretend you want to write a letter to Doug Ford and tell him
that there aren't very many plants in your community, looking at
this map, is there anything that you notice about this map that
you would specifically tell him in that letter that you're

writing to him?

Zenith: There's more grass than plants.

52



Figure 2

Group 3b Environments — Screenshot of Google Map

Here, Zenith made an observation between two aspects of nature, grass and plants. However,

when asked what they noticed about nature in their community, Nat made another observation:

Meghan: Nat is there anything that you would notice in this map
that you think is important for Doug Ford or someone to know
what the plants in our community are like? Look at all the trees

and stuff over here, and then look at what's around the school.

Nat: All of the community have more buildings and here have more

grass.
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In addition to this, Nat also made an inference as to why there were more buildings than plants:

Meghan: Are there any other ideas that you get from looking at
the map? Yeah? So look at all of the grass here, but if you ever

wanted to go play in a park, that's not really easy to get to.

Nat: They took away the plants and stuff because they want to

build buildings.

With respect to Dragon Spy, Christine, and Asmi, their Google Maps exploration acknowledged

that there are many buildings in their community and not many trees (see Figure 3).
Figure 3
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Altogether, the findings from the grade two classes were similar as both acknowledged
there were more buildings than nature. These observations also provoked further questions into
why there is a need for so many buildings. As seen through Nat’s statement, they interpreted
there is less nature due to others wanting to build more buildings. Interestingly enough, during
this time, there was an active luxury condominium being constructed in between their school and

a green space.

Google Maps provided both groups of participants the opportunity to conduct research on
their local environment and supported them in making observations in a way that may not have
been made available to them otherwise (Perez, 2016; Vanwolleghem et al., 2016). This
technology was a great visual aid as children had the opportunity to examine their city at a
macro-level, from a bird’s eye view, and during the winter season. Given that many plants were
covered under snow, it may have been difficult for children to discern how many plants there
were in their neighbourhood. Altogether, the use of Google Maps assisted children in their

nature-based research and provoked further questioning and critical thought.

Digital Cameras

While not as versatile or multifaceted as computers or touch-screen tablets, digital
cameras were planned for and utilized in conducting research in unique ways. Whereas some
children simply put forth the idea of taking pictures to gather data, other children were more
specific about how photography was included in their process. For example, during a springtime
visit to the school garden with Susan and equipped with cameras, grade one participant Aadya
shared that she was “digging for [her] own worm to take a picture [of

it] .” Similarly, while planning for data collection and brainstorming ideas of how they could
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find out more information about their topics, grade two participants provided some interesting
suggestions that included the use of photography. When discussing how their group might find
out more about birds, Naja suggested that, “if your friend is going to Africa,
we can tell her, ‘Can you take pictures of birds for me?” When
planning for their research on different seasons, Shark Boy detailed how one might be able to

capture photographs of wild animals in their community:

Shark Boy: And if there's a bear in a den, just bring a
flashlight, but don't shine it at the bear. Just be quiet and
tiptoe into there and take a picture and then go out quickly so
the bear doesn't wake up. Then you could look at the pictures of

the bear and then you could see all of it.

Grade three participants also put forth suggestions for the use of a camera in their
research on topics related to their school garden and nature in their community. For example,
when discussing how their research group could find out about the characteristics of plants,
Bloss suggested that they could “put a camera out on our balcony and
[watch] the plants grow.” Likewise and when discussing how they could gather
information on how living things adapt to their habitat, one group of grade three children
discussed the use of a camera in data collection. Interestingly, while Marta provided the idea,

Yusuf provided insight on how the camera could be placed in the environment:
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Susan: So let’s say for example: I’'ve got a plant, and I’'ve got
soil. How can I see if they are working together? How could I

watch that? What might I set up?

Marta: A camera.

Leah: And where do you think we could set up a camera-?

Yusuf: Oh, we could hide a camera in a tree .. You could cover

the camera with a little bit of dirt.

As noted above, children shared a range of ideas about how a camera could be utilized in
conducting research. While digital cameras have been used for the purposes of ecological
research (see, for example, Green, 2016; Somerville & Green, 2011; Song et al., 2012; Williams
& Anderson, 2015), it was interesting to see how different children highlighted different aspects
of its use. For example, Aadya in grade one had to take action and dig for worms before they
could actually take a picture. In grade two, Shark Boy suggested taking great care and using an
ample light source when taking pictures. Finally, Yusuf in grade three suggested hiding the
camera so as not to draw attention to it. These examples highlight the thought and considerations
made by children in their preparation for and actual use of the cameras to capture photographs.
Furthermore, their suggestions for their use of the camera suggest a respect for nature. Shark Boy
asserted the importance of not bothering the bear should you wish to take its picture and Yusuf

thought that a camera should be unobtrusive in nature. Altogether, for these participants, it
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appears that they recognized that taking pictures is no simple task. They could be creative with
photography, and there were actions they could take to capture pictures of nature in an effective

and respectful manner.

In another interesting instance and in a conversation about finding out about Indigenous
histories in the community, Emma, a grade three participant, spoke with Leah about examining
older cameras to find out information about First Nations Peoples who lived where their

neighbourhood is now located:

Leah: You have an answer down here that I am interested in. Take
pictures. What are we going to take pictures of, how is this

going to help us find out?

Emma: Maybe if like, you could take pictures or it’s a camera
and it’s First Nations and there is pictures of First Nations
and camera. Like an old camera, it was somebody’s but they left
in on the ground. You found it in the First Nations we could
learn more about First Nations by taking those pictures and see

about. And also maybe, First Nations were living in the house.

In this dialogue, Emma suggested examining an old camera to gather data from the film
that is in that camera. This suggests that Emma understands that the pictures from this
hypothetical camera are unique and would provide information about the history of First Nations

Peoples. This excerpt from Emma also highlights that if we examine photos taken in a particular

58



place and by particular people, we can learn about them, and maybe more importantly, from

them.

Technologies for Communication

Not only did children discuss using technology to collect data, they also suggested and
utilized technology for the purpose of communication. Participants suggested a range of ways to
use technologies to support recruitment, collection of data, dissemination of findings, and
follow-up action and advocacy steps. These included utilizing the school’s public address system
(announcements) to share messages within their school (e.g., recruitment messages for research
surveys and to advocate for how we should treat plants) and emailing members of the

government to share research findings and to express the need for the government to take action.

Several research groups across all grades proposed using email in the recruitment of
participants in their research and the collection of data. For example, the grade one group that
was exploring what people eat from the school garden suggested that people are asked via email

what they eat (see Figure 4).
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Figure 4

Brainstorming Chart for Grade One Group: What Do People Eat from the Garden?
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Children in grades one and three suggested using the school’s public announcement
system for collecting their data (see Figure 4). This is highlighted in the research planning
discussion between Susan and a group exploring ecological activism. With respect to recruiting
participants for a survey they wanted to conduct in their school, Hyper suggests the use of the

school’s announcements. Susan responds to Hyper’s suggestion:

Susan: Okay, so Hyper’s idea is we could have an announcement
and Drift said that’s like a video but we’re talking with our
voice if we do that. I am thinking practically. I think an
announcement might work well because we do announcements

everyday..
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When discussing what they knew and wondered about their school garden and nature in their
community, Naja and Hyper, both grade three participants, discussed how nature is treated in

their community. Hyper proposes that a school announcement be made:

Naja: I wonder people be nice to the earth?...I wish everyone

was nice to the earth.

Hyper: I wish there was an announcement “don’t touch other

people’s plants”.

Another particularly interesting way that children proposed to use technology for
communication was in the dissemination of their research findings and this was central in both of
the grade two groups researching environments in their community. Both groups planned to send
emails to various government officials to share their research findings and call for action at
different levels of government. These included sending letters to the local city councillor, the

mayor, and the prime minister, as evidenced in Figures 5 and 6.

Figure 5, in addition to displaying how children plan to collect data, it also shows their
plan for disseminating the findings of their research on their environment. These forms of

dissemination include sending letters and emails to various government officials.
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Figure 5

Brainstorming Chart for Grade Two Group: Environments (Dissemination Suggestions)

Figure 6 displays the brainstorming ideas of Dragon Spy, Christine, and Asmi as they explored
their community environments with Google Maps. Along with the suggestion to email the

councillor, calls to action such as stopping the building of condominiums and the cutting of trees

were also recommended.

62



Figure 6

Brainstorming Chart for Grade Two Group: Environments

Ahead of sending letters* to government officials, both grade two groups planned for and
drafted their correspondences (see Figures 7 and 8). Figure 7 displays a draft of the letter sent to
their city councillor. Children made requests of the city that have extended from their research
findings that there were not enough trees and too many buildings in their neighbourhood. For
example, they suggest the city make a law that prevents the cutting of too many trees and build

more parks.

* 1t should be noted that printed copies of the grade two children’s letters were sent to their city councillor, mayor,
and Premier of Ontario. The researchers wanted to get responses for the children and thought that hard copies of the
children’s letters would be more difficult to ignore than emails; both the mayor’s office and the Premier sent replies
to the children.
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Figure 7

Draft of Letter to City Councillor from Grade Two Group: Environments

Dear City Councillor,

Figure 8 shows children’s draft of their letter to the Premier of Ontario. Their planning evidences
both the children’s findings (e.g., there is more grass than plants in their community, part of the
community has more plants and the other half has more buildings) as well as their calls for action

from the Premier’s Office (e.g., add more plants and grass in the community).
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Figure 8

Draft of Letter to the Premier from Grade Two Group: Environments
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While | anticipated that children would utilize technology in data collection for nature-
related research, 1 did not anticipate how children might use technology to communicate and
disseminate their research to others. However, as seen through these examples, the use of
technology also enabled children to share their research in their own community by drafting

emails to government officials.

Technology Limitations

Sometimes when children suggested certain types of technology, it was beyond the scope
of what was possible in the research. This is clear, for example, in Emma’s suggestion that we
find an old camera with film in it to learn about First Nations Peoples. Other examples of
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inclusion of technologies in research that were not feasible or possible were made by grade three
participants. First, when asking about how we could find out about what human made and

natural features there are in their community, a time machine was suggested:

Leah: What about how do we find out what are the human made and

natural features in our community, how would we find that out?

Outou: Make a time machine.

Mr. X[Teacher]: Has anyone thought of more technology aspects,
except for time machine?

Outou: I have an idea...it’s a machine idea.

Mr. X: Yeah but we’re thinking more realistic ideas. So how else

do you find information?

While the suggestion given by Outou was quickly deemed unrealistic by their teacher, this
perspective was also shared with a fellow class member. As an embodiment of the voice of

reason, Rafh details why a time machine is not possible in their exploration of their community:

Rafh: I would say definitely no time machine.

Leah: You don’t think we can do the time machine?

Susan: It would be pretty cool but we don’t have the technology.

Rafh: I don’t think we will have the technology til...3000s or

something, we’re gonna have time machines.
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Another form of technology that was suggested but not realized was observed in a grade
three group that was examining waste. Specifically, they sought to answer two research
questions: 1) Where does garbage come from and where does it go? and 2) How can we keep our
world healthy? After a researcher discussed with this group that there are applications (apps)
which share where certain garbage belongs (e.g., what is recyclable), the children proposed and

discussed creating an app to track their school’s waste production:

Clara: The school can create an app for itself.

Njura: That’s going to be hard

Clara: Yeah, but it’s still going to succeed I hope.

Michael Jordan: If the app doesn’t work what would happen.

Leah: Well this is interesting because we don’t necessarily have

the skills to create the app..

Leah: Maybe we don’t have the technology to create the app right
now, but we can still track the garbage in our classroom. And we
can still organize and figure out what kind of garbage we are
making. And so far you have thought of organizing the garbage:

we might find plastics, paper, bottles, food products..

Njura: It will actually take a year to study that complex

technology to create an app.
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Leah: I certainly don’t know how to create an app yet, maybe..

Clara: I know. I know how to create an app.

Leah: Okay. So before you create an app you need to know what

your app is doing. So if we are creating an app that tracks your
garbage what type of information would people put into that app?
What type of garbage would they say they are creating? How would

they do it?

Michael Jordan: We need a professional people who know how to

make it. It would be a little complicated for us.

The children’s ideas to include technologies such as a time machine or newly developed
software applications were quite creative. A time machine would certainly be helpful in
collecting accurate data on what their community used to look like as the information would be
gathered from those who actually built, or know about human-made or natural features of their
community. With respect to utilizing an application to track their school’s garbage and waste,
this form of technology use would be an efficient way to gather data from their entire school
community, not just information on the waste produced by one classroom. These technologies
were not realized for reasons that were discerned by the children and adults. Rafh understood
that we do not have the technology to create a time machine at the present time, and Michael
Jordan understood that creating a software application is a complicated process and they did not

yet possess the necessary skills to do so.
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Interestingly, Clara stated they do know how to create an app. Even so, the creation of an
app for their research would have taken a great amount of time and this development would have
exceeded the time available to work on the research project. Excluding this limitation of time,
perhaps children’s ability to develop apps are subject to change as coding is intended to be
included into Ontario’s 2020 elementary curriculum starting at grade one (Rushowy & Benzie,
2020). This may be a positive step-forward as children can gain knowledge and experience with
utilizing technology to engage in digital creation. As seen through the children’s ideas, they
embrace creativity and suggest engagements with technology in new and unique ways, especially

for use in nature-based and ecological research.

Closing Thoughts

The Empowering Young Citizens participants that discussed technologies displayed the
virtues of digital citizens. That is, these participants put forth responsible, ethical, and
appropriate behaviours when utilizing or planning to utilize technology (Johnston et al., 2018). It
can be argued that these children put much thought into their decisions to use various
technologies and both the participant’s suggestions for and utilization of technologies were made
with good intentions and reflected their lived experiences. This is clear in Yusuf’s and Shark
Boy’s notion of taking great care when taking pictures of and within nature, through Hyper’s use
of the announcements as a medium for nature advocacy, and in the grade twos’ use of Google

Maps to study their local environments.

Interestingly, though technology was sometimes suggested by teachers or researchers, the
majority of the technology suggestions were made by the children themselves. Thus, it does not

appear that technology was a necessity that was imposed on children’s exploration of nature.
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Interestingly, the appearance of technology here almost seems natural. This is not surprising
given that many children have experiences with digital technologies in their home and school
environment (Mantilla & Edwards, 2019; Plowman et al., 2012; Slutsky & DeShetler, 2017;
Tenaet al., 2019; Wu et al., 2014). Furthermore, these children may not have known a world
without these technologies; their lived experiences inherently include technologies. The
technologies referenced here were already invented and ubiquitous in this context before these

children were born so for these children, perhaps the presence of these technologies is natural.
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Chapter 6: Technology Supporting Children’s Connection with Nature

Digital technology was prevalent in the children’s ecological research and many of these
children also appeared to be, or had previously been, connected with nature through their use of
technology. This aligns with research that children can form personal connections with local
nature as they engage with computer technologies within these environments (Boyce et al., 2014,
McClain & Zimmerman, 2016). Connecting with nature encompasses a variety of factors
including cognitive, affective, personal experience, and is subject to social and personal
influences (Lumber et al., 2017). Examples of how children connected with nature were
articulated throughout the study by the children themselves, through reflections of past

experiences, and in the actions they took or suggested in their research.

Children’s Connections with Nature through Technology

The children in this study displayed their connections to nature through their
understandings of the natural world and the living and nonliving things within it, gaining
knowledge about nature, and expressing feelings of empathy and appreciation, and mindfulness
and stewardship of nature. These connections were to some extent supported by their
complementary uses of technology and this was apparent across all three grades. During a visit to
the school garden with their small group research team, grade one children were examining a

rhubarb from their garden and Letch shared his understandings of how plants eat:

Letch: So if they're eating, you pour water and that's how like

they drink like us.

Susan: OK
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Letch: And you give them plant foods

Susan: Yeah

Letch: That's how they eat like us

Susan: OK, so we don't actually give... they're collecting sort
of their own kind of plant food. So, these gigantic leaves, they
do help plants to get lots of water. They also get water from
the soil, but what the big leaves do is they help them to
collect sunlight. Then, the plants have this amazing thing

called photosynthesis, it's like food magic

Letch: When I play Plants versus Zombies, the sunflowers collect

sun.

Letch’s inclusion of technology in his conversation with Susan about plant nutrition was
unanticipated and quite unique; | did not even notice this reference of technology until my
second read-through of the data set. The technology referenced here is the video game Plants vs.
Zombies. While the specific technology that Letch used to play this video game was unclear,
Plants vs. Zombies was highlighted as a source of information and a connection to nature. As
Letch listened to Susan’s discussion of how plants need sunlight, Letch related to the video game

they experienced and acknowledged that the sunflowers in their game collected sunlight as well.

This inclusion of technology use provides an interesting opportunity for fostering a

connection with nature. In this video game, the goal is to plant a customized garden of flowers
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and other nature-based plants to defend themselves against invading waves of zombies. The
sunflowers mentioned by Letch collect sun power and allow the user to increase the number of
plants they can utilize against the zombies. Essentially, plants are being utilized to protect nature.
This video game could be recognized as a positive influence on children’s connection with
nature as it allows children to protect nature through the digital experience. Just as Letch
collected sun power from their sunflowers, perhaps growing and caring for plants can extend into

Letch’s worldly actions.

Another example of technology as a means to connect children with nature is seen in
grade two. While engaged in a small group discussion about what they knew and wondered
about nature, the group discussion led to the topic of garbage being dumped in the ocean and

Letch shared what they saw and learned from a video:

Letch: Yeah. Because plastic is getting thrown into the garbage,
I watched a video, they made a whale out of plastic and lots of
people went to that beach and saw it. And then it looked like a
real whale for people and then they stopped throwing garbage.

And then I just want to put that episode in now so everyone can

see.

Letch noted that the amount of garbage collected in the video was enough to make a life-sized
whale and acknowledges that this visual presentation of plastic waste influenced others to stop
littering. As it did with Letch, this video, and videos like it, have the potential to influence

children’s connection with nature through gaining understandings of the natural world and our
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impact on it and motivating positive environmental action. Interestingly, Letch wanted to share
this video with their class; Letch found the message being conveyed in this video important and
worth sharing to extend its impact. Videos can be influential in children’s connection with nature

as they can hold important information and have the potential to be shared with others.

Similarly, Rafh, a grade three child, shared videos as a way that he learned about and
connected with nature. In his discussion of drawings of the school garden and nature in his

community, Rafh shared some ideas about waste and global warming:

Rafh: I watched a video on why we can’t just throw garbage into
the sun. The answer was it would make the sun more brighter and

hotter and make global warming worse.

From the information provided in this video, Rafh recognized that the abundance of garbage

produced by people cannot simply be launched into the sun. To Rafh, the major repercussion of
this decision would be that it would make global warming worse. The discussion eventually led
to imagining what might happen if the Earth was no longer habitable, and whether people could

live on the planet Mars and Rafh objected to this possibility:

Rafh: Not really. You know why? Cuz all the wind and the dust

storms would wash life away.

What is important to note is that technology was once again utilized as an informative tool that

allows us to learn about nature (Gomes et al., 2016; Kacoroski et al., 2016; Song et al., 2012).
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This video appears to have made a lasting impression on Rafh as they referred to this experience
in their discussion regarding what they know about nature. Rafh acknowledged global warming
to be a problem and that leaving Earth to go to Mars was not a feasible solution. Taken together,

it seems that Rath has a connection to nature through their understanding of the Earth’s systems.

Connection with Nature through Action-Oriented Suggestions

Along with connections of knowledge to nature facilitated by technology, its support of
children’s connection to nature is also evident in children’s action-oriented proposals. These
included the planned uses of technology in research that were shared by grade two and three
children. This is seen through a proposal from Nat, one of the grade two children that was
researching their environment. As noted earlier in this paper, Nat’s group used Google Maps to
examine their community and its natural and built environments. After observing there were

indeed more buildings than plants, Nat made a suggestion for action:

Nat: I watched this program and I got some ideas. We need some

seeds, you plant some seeds and pour water and they will grow.

Meghan: ..So Nat if we plant seeds and pour water then what?

Nat: In one year it will grow.

Nat’s action suggestion motivated by what he had seen in the video would eventually increase
the number of plants in the neighbourhood. This suggests that technology supported Nat’s

understanding of plant growth and connection to nature.
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Another example of how technology can support children’s connection with nature is
evidenced in the conversation with grade three participants Marta and Yusuf. Their group was
exploring the questions: 1) How are living things adapted to their habitats? 2) How do living
things work together with non-living things? and 3) Is soil living or non-living? As the group
planned for data collection and brainstormed how they could find out answers to their questions,
group members suggested making observations and asking scientists. However, another

suggestion was made by Marta and then elaborated on by Yusuf:

Susan: So let’s say for example: I've got a plant, and I've got
soil. How can I see if they are working together? How could I

watch that? What might I set up?

Marta: A camera.

Leah: And where do you think we could set up a camera?

Yusuf: Oh we could hide a camera in a tree.

Yusuf: You could cover the camera with a little bit of dirt.

Though this example was previously highlighted as one of the unique suggestions
regarding how a camera could be used, it is also significant in highlighting how children can use
technology to connect with nature. While the use of the camera here could have simply been
suggested as being utilized to take a picture, Yusuf goes beyond this. Yusuf suggested hiding the
camera in a tree and also suggested covering the camera with dirt. After discussing the context of
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these comments with Dr. Jagger, it became clear that the children were discussing how they
could observe people and nature without being intrusive. These children understood that the
camera could be disruptive to the very nature they were trying to observe and proposed ways to

conduct data collection in a respectful way.

Another action-based technology inclusion was suggested when a grade three group
planned for ways that they could track the garbage that their school produced through a waste
audit. While the children eventually enacted a more direct approach by physically doing a

classroom waste sorting and audit, Clara’s proposal was noteworthy:

Clara: The school can create an app for itself.

Njura: That’s going to be hard

Clara: Yeah, but it’s still going to succeed I hope.

Clara suggested creating an application that could track the amount and types of waste produced
by their school. As discussed earlier, this use of technology was not realized but its suggested use
is intriguing. Given that these children’s earlier conversations noted that waste was harmful to
the environment, Clara wanted to not only to utilize this technology to track waste, but also
potentially as a stepping stone to positive environmental actions. Thus, the purpose of this
application use seemingly differs from other types of applications that focus solely on the aspect
of enhancing environmental and science-based learning (Anderson et al., 2015; Hougham et al.,

2015).
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Announcements

In all years of the study, from grade one through grade three, children expressed that the
school’s daily announcements could be used in their research. Two groups of grade three
children specifically mentioned utilizing the school announcement system to share information
about nature and positive environmental action. In the same group as Clara, other participants

made suggestions of how they could collect data from their school using announcements:

Michael Jordan: We could do an announcement. Ask Ms. O° or Mr. D

to say in the announcement..

Leah: What would it say in the announcement?

Michael Jordan: “Every classroom check what’s in your garbage,
compost, and recycling bin.” After that we can come to every
class in the whole school and we can, everyone will split up and
we will have a notebook and have a pen or pencil or marker and

write that and what’s in there.

While this suggestion is noted to be a possibility, an issue is raised by another participant, Njura:

Njura: Michael Jordan’s idea has a problem.

Leah: Okay what’s the problem?

Njura: How will we get the allowance (sic) to get the

announcement?

®Ms. O and Mr. D are the school’s administrators. Both names are pseudonyms.
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Michael Jordan: She will obviously allow us for the pollution
thing because she wants our earth to be safe and good. The main

announcement has to be about the pollution.

Michael Jordan’s justification for why they were doing the announcement extended beyond
simply collecting data for their research; the primary reason was to reduce waste and in turn

pollution.

A similar mention of the announcement system is made during a small group discussion
of grade three children on what they knew and wondered about nature. These children shared

many questions, but also expressed some wishes and hopeful thoughts regarding nature as well:

Hyper: I wonder [if] people will help us plant more?

Naja: I wonder i1f people will be nice in the garden.

Hyper: I wonder if the whole school will help us one day [plant

our garden].

Naja: I wonder [if] people be nice to the earth?

Naja: I wish everyone was nice to the earth.

Hyper: I wish there was an announcement “don’t touch other

people’s plants”.
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Hyper wanted an announcement reminder for children to not touch other people’s plants and, in
the context of the conversation about being kind to the garden and the Earth, it appears that
Hyper recognizes value and need for protection of nature. In both of these examples, the
technology of the school announcement system is not only being utilized simply to communicate
messages in an efficient way but it is also being proposed for the purposes of nature advocacy to
share important messages with the entirety of the school community. It is possible that as
children and adults listen to announcements regarding nature, they may reflect on their own
perceptions and experiences with nature. Altogether, the announcement system presents another

form of technology that can influence children’s connection with nature.

Closing Thoughts

Altogether, there were multiple examples of children learning about nature, making
suggestions that may benefit nature, and that highlighted children’s connection with nature.
Many of these connections were supported and perhaps even guided by technology. The
multifaceted nature of modern computer technologies such as desktop computers, touchscreen
tablets, and touchscreen phones, can provide children access to information in a variety of ways
(Gomes et al., 2016; Kacoroski et al., 2016; Song et al., 2012). A common way these children
learned more about nature was from watching videos on various computer technologies. Through

these experiences, children were developing or enhancing their connections with nature.

Furthermore, in order to support nature, children also suggested developing apps or
utilizing the school announcement system to relay messages about nature. These examples that
were derived from the primary study are but a few ways that technology could be utilized to

connect with nature. Other research has identified that technology has been used by children to
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engage with and in nature in new and unique ways (see, for example, Blatt, 2013; Gomes et al.,
2016; Green, 2016; Hougham et al., 2018; Kacoroski et al., 2016; Land & Zimmerman, 2015;
Song et al., 2012). Given the diversity of digital technologies available to children and the unique
ways that the children planned for or utilized these technologies, it appears that digital

technologies were supportive of these children’s connection with nature.
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Chapter 7: Conclusions

This study examined how children utilize technology to explore nature. Specifically, it
asked: 1) What technologies do children use? 2) How can technology help children to connect to
nearby nature? and 3) How can technology engage children in nature and ecological research?
The experiences of children that participated in nature-based and ecological research in their
school and community environments suggest that digital technologies can, and do, support

children’s engagements with and in nature and connection with nature.

Many children in grades one, two, and three had experiences with and regularly use
digital technologies such as televisions, computers, touch-screen phones, and touch-screen
tablets. Interestingly, digital technology was prevalent throughout the children’s research as they
planned for and utilized different technologies to conduct the explorations. For example,
computer technologies were suggested to collect data on research topics using internet search
engines and websites; Google Maps was utilized to compare the relative ratios of buildings to
plants; and email and the school announcement system were suggested to disseminate research
findings and advocate for positive environmental action. Though some technologies such as the
use of a time machine or the creation of an app were not feasible or impossible, their suggested
use indicates that children embrace creativity in their utilization of technology to explore and

gxamine nature.

It was also interesting to see how digital technologies supported children’s connection
with nature. Many children had experiences of learning about nature through the medium of
videos (e.g., how to care for plants, garbage production, global warming). As children learned

more about nature, they applied this knowledge to make suggestions that were helpful to nature.
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This was evident in, for example, Nat’s suggestion to plant and water seeds in their community
when they realized that there were more buildings than plants in their neighbourhood. Children’s
connection with nature was also seen through their suggestions for how to utilize technology in
nature to collect data (e.g., Yusuf’s suggested use of a digital camera), and through their
suggested use of technologies to share positive messages about nature (e.g., emailing
government officials, making school announcements). These examples reinforce the notion that
children connecting with nature encompasses cognitive and affective factors as well as personal

experience (Lumber et al., 2017).

Limitations

While the findings of this research provide new insights, there are some limitations that
should be accounted for. First, the data is drawn from participants in a single context. As these
children live in the same community, there is potential for many of these children to have similar
lived experiences with digital technologies. Thus, the findings here are heavily situated.
Furthermore, the sample was not consistent as the class assignment of children and teachers
changed each school year, some children moved away, and new children joined the school
community. While this may have limited this study’s ability to track changes over time, it did
increase the breadth and diversity of available participants which provided the opportunity for

additional insights.

As this study was a secondary data analysis, the findings are interpretations reinforced by
the qualitative data set. As the primary study focuses on children’s participation in ecological
curriculum and research related to their school garden and nearby nature, how children utilize

digital technology is not a specific area of focus. There was also no opportunity to collect
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additional data on this more specific research topic from the primary study’s participants. Thus, I
was limited to interpreting children’s noted past experience with technologies, planned use of
technologies, and realized uses of technology. However, it is possible that this further
strengthens the findings of this study as digital technologies arose organically and were not

imposed on children by educators.

Finally, there is potential for bias in my data analysis and interpretations given my
perspective on digital technologies. As noted before, my experiences with digital technology
vastly outnumber my experiences with and in nature. Thus, my admiration of technology affects
how I interpret the data and may limit my analysis. However, through acknowledging this
potential bias, | made an effort to remain as objective as possible when reviewing and analyzing
the data. | went through the entirety of the data set multiple times, considered children’s holistic
experience when analyzing their transcripts, and ensured my findings were supported by the

data. It was of utmost importance that my findings were not devoid of context.

Additionally, to support my analysis, | engaged with Dr. Jagger in peer debriefing to
review my interpretations of the data. As | analyzed the data and produced relevant themes, |
conferred with Dr. Jagger to find out whether these themes were accurate and if my evidence
supported this. These discussions with Dr. Jagger were beneficial as | found I had to review
some of my interpretations as | may have made too many assumptions or I could not strongly
support my interpretations with the original data set. Thus, including Dr. Jagger as a peer
debriefer helped keep my bias in check and increased the study’s validity (Creswell & Creswell,

2018).
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Implications

This research can be informative for place-based educators or those who enact a place-
based pedagogy. First, educators should know that while the use of technology to explore nature
is not mandatory, it should also not be dismissed outright. Educators should recognize that
children have unique lived experiences with nature and with digital technologies. As such, when
providing opportunities for children to explore nature, educators should consider how
technologies can be used to support these engagements. It is however imperative that children
are offered the opportunity to make their own suggestions for and decisions about how they
explore nature. This can foster a more organic inclusion of technologies in nature explorations
rather than more predetermined and close-ended ways. Including technologies for exploration
necessitates taking a critical approach in determining how technologies can be utilized in
different environmental places (Greenwood & Hougham, 2015). Taking a critical approach into
consideration can provide children with meaningful experiences with and in nature and enhance

their nature connectedness.

With respect to children’s connection with nature, it is important that educators
understand this relationship does not only include their emotional connection and personal
experiences with nature, but also includes their knowledge of nature. Digital technologies can be
particularly informative for children as they can learn from internet searches and videos on
different aspects of nature located in their local and broader environment. This is especially true
for children who utilize technology in their ecological and nature-based research. Furthermore,
technologies such as the school announcement system can be used by children to share

information about nature with their school community. Overall, as children gain and share
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knowledge with different technologies, educators may find these children enhancing their

connections with nature.

In thinking of broader recommendations for practice, it may be beneficial to integrate
nature-based courses into postsecondary education programs (ex. early childhood education and
Bachelor of Education programs) as not all educators are comfortable with or have experience
incorporating nature into their pedagogy (Torquati et al., 2017). These courses should be present
anyways as it is children’s right to have education that fosters their development of respect for
the natural environment (United Nations Convention on the Rights of the Child, 1989).These
courses may also inform how technology could be incorporated into children’s nature
exploration and engagement. Furthermore, it is important to note that not all children have the
same access to digital technologies. While initiatives such as Ontario’s Technology and Learning
Fund and the Innovation in Learning Fund did provide funds for technology acquisition and
professional development respectively, these funds stopped as of 2017/2018 (People for
Education, 2019). Funding for schools to obtain digital technologies and professional

development for educators must continue if we are to close this gap in equity.

Future Research

While this study provides new information on children’s use of technology to explore and
connect with nature, it was a secondary analysis of an ongoing project with a broader research
focus. Thus, more research is necessary to further examine children’s use of technology with and
in nature. Further empirical research that specifically focuses on children’s experience with
digital technology with and in nature may provide additional insights. Future research must

position children as central in order to capture their thoughts on how they use technology and on
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their perceived connection with nature. With a researcher engaging children as co-researchers, a

more thorough understanding of children’s experiences can be realized.

As this study explored the context of a school with a garden-based curriculum, it would
be interesting to conduct additional research in a learning environment that reflects a typical
elementary school in the Greater Toronto Area. Other schools will have access to different
natural spaces and technologies, and technologies may be utilized with and in these
environments in new and unique ways. Moreover, it may be beneficial for future studies to take a
longitudinal approach as notable trends can be tracked over time. To complement this, while it
may be difficult, it may prove insightful to have more consistent participants. Finally, future
studies should enact qualitative methods as understanding children’s experiences with nature and
technology requires rich descriptions. Altogether, this study is but a glimpse into how children
explore and connect with nature through technology, and further research with children is

necessary to better understand their reality.
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Appendix A: Ryerson University Research Ethics Board Approval
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Ryerson Ethics Board

University

To: Michael Agam
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approved for a one year period. Please note that before proceeding with your project. compliance
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This approval may be extended after one year upon request. Please be advised that if the project is
not renewed. approval will expire and no more research involving humans may take place. If this is
a funded project. access to research funds may also be affected.

Please note that REB approval policies require that you adhere strictly to the protocol as last
reviewed by the REB and that any modifications must be approved by the Board before they can be
implemented. Adverse or unexpected events must be reported to the REB as soon as possible with
an indication from the Principal Investigator as to how. in the view of the Principal Investigator.
these events affect the continuation of the protocol.

Finally. if research subjects are in the care of a health facility. at a school. or other institution or
comumunity organization, it is the responsibility of the Principal Investigator to ensure that the ethical
guidelines and approvals of those facilities or mstitutions are obtained and filed with the REB prior
to the mitiation of any research.

Please quote your REB file number (REB 2020-210) on future comespondence.

Congratulations and best of luck in conducting your research.

Dr. Asher Alkoby, LL.B.. LL.M.. S.J.D.

Chair. Ryerson University Research Ethics Board
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