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Abstract

This qualitative case study explored the influence of digital technologies on
student motivation and engagement in the classroom for the purpose of improving
instruction and learning. This study was based on 21st century learning skills with a
focus on information and technology skills as a means of providing students with
an authentic experience for knowledge creation and was intended to facilitate
discussion among educators, administrators, and technology curriculum
developers.
This study focused on elementary school students from a multi-grade
classroom in a rural community within the English Language School Board in
Prince Edward Island, Canada. Students were provided with the opportunity to
use digital technologies as tools to support and enhance their motivation and
engagement with respect to learning. Whole-class observations, informal
discussions, and semi-structured interviews provided insight into the effects that
digital technology had on the students’ motivation and engagement with learning.
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Introduction
I have been an educator for ten years. I have taught in two different schools with
very different demographics in two different provinces. I began my career teaching Core
French and Physical Education in an inner city school with the Ottawa Board of
Education. The majority of students were newcomers to Canada striving to adjust to the
educational system. In comparison to some of the other schools in the area, my school
was far from having any classroom-based technologies such as projectors with the
capability to connect to a computer, document cameras, interactive whiteboards, or even
computers in the classroom for students. This technology would have been useful for
teaching one of my grade 7 Core French units in Ottawa. The purpose of the unit was to
research a Canadian Olympic athlete and write, draw, or perform an interview role-play
to describe the athlete’s race to the podium. The use of digital technology at this time
would have provided my students with various ways to demonstrate their understanding:
movies, digital storybooks, and collages to name a few. I believe that they would have
been more invested and engaged in the project had they had that opportunity, but there
were hardly any funds allocated to purchasing up-to-date textbooks or even student
supplies; implementing 21st technologies into the classroom environment was nearly
impossible.
The next stage of my teaching career brought me to Airdrie, Alberta to work in
the Rocky View School Division. Airdrie is a blue-collar suburb just north of Calgary.
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Students who attended came from middle to low-income families and were for the most
part white. That being said, they were privileged to live in a province that places
emphasis on teaching to the 21st century learner. Rocky View School Division provided
students with a considerable selection of digital and social media technologies for their
use on a daily basis. With no initial training in the use of digital technologies as a tool for
teaching, I began to explore and construct an understanding of how these tools could be
used effectively in my teaching practice. Starting at a new school in a new school
division with a three-year educational plan that concentrated on teaching to 21st century
learning skills with a focus on implementing technology required me to change my
approach to teaching by becoming open to these new and exciting digital tools that were
at my fingertips. As I did so, I began to see first-hand the importance that they held for
student engagement and motivation. For example, as a part of a grade 8 Mathematics
graphing unit in Airdrie, my students were given the task to come up with answers to the
following problem; how can data be misrepresented to influence others? They were
given charts on international CO 2 emissions and were asked by a private oil and gas
company to mislead the public to make the industry look good without skewing the data
input. The students explored different methods of graphical misrepresentations using
computers and iPads. They manipulated the look of bar graphs, changed the scales on a
line graph, and added shadowing to a pie chart. Without this technology, they would
have not as easily nor effectively been able to visually transform the graphs.
I am thankful for the support and training with digital technologies that I have
received because I have been able to shift my teaching practices to explore different ways
to better engage and motivate my students. This background has instilled in me an
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understanding of the potential and the value that technology could have in supporting
learning if implemented effectively. In my experience, a teacher can prepare students for
success by modifying subject matter, recognizing the availability and the importance of
incorporating technology into daily practice, and exploring different methods with which
information is presented. Using digital resources in my classroom has made simple topics
such as 3D isometric drawings or the Canadian Fur Trade come alive and have meaning
and relevance in the lives of my students. They have been able to dive deeper into the
rich subject matter, understand troubling concepts, and take ownership for their learning.
As I work with digital technologies, I have gained an understanding and respect for the
way in which they have changed the world. I have recognized that the teacher is not the
central source of knowledge; students have a great deal of knowledge to share with their
peers and need to be given opportunities to do so.
Moving to Prince Edward Island brought me a step closer to reaching one of my
personal academic goals, a Master’s degree in Education. The interest for my research
came to fruition as a result of a meeting Hannah, a primary teacher, while attending the
English Language School Board teacher’s convention in the fall of 2013. I had overheard
Hannah talking to another colleague about the idea of using technology in her classroom,
but without access to Wi-Fi this seemed like just a passing thought. I introduced myself
to Hannah and told her about my research proposal.

She was very interested in

discussing the details of the study and acquiring approval from her administration to
participate in this research project.
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Chapter I: Literature Review
One of the most compelling possibilities emerging from my classroom
experiences is that digital technology such as videogames, online forums, web-based
applications and iPads may contribute to student motivation and engagement by pushing
education in directions through which students can gain deeper understandings of
preexisting knowledge, seek out new and challenging experiences, and in turn, become
excited and drawn towards their learning. This review of the literature will explore what
past research has said about whether digital technology will open new doors for
curriculum development and implementation in ways that will enhance student
motivation and engagement.
Because the majority of my research was to take place in the classroom, I began
my literature search with John Dewey and his philosophies about education. Dewey’s
philosophy of education suggested that individuals can find meaning in an educational
task when they can connect it to a personal experience. Personalization of experience
enhances motivation. The terms motivation and engagement framed the next steps of my
search and led to articles pertaining to the Self Determination Theory developed by Ryan
and Deci (2000). Along with motivation and engagement, technology became the next
component to my literature search. I selected articles that connected the components of
Self Determination Theory, autonomy, competence, and relatedness, with technology.
Three themes emerged from this search to support the development of my research
design: 1) What drives student motivation and engagement; 2) Motivation and
engagement in the progressive classroom; 3) The effect of digital technologies on
motivation and engagement.
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What Drives Student Motivation and Engagement?
Motivation is a central part of a student’s educational experience (The Center on
Education Policy [CEP], 2012). It affects a student’s relationship with both teachers and
peers, the effort applied to schoolwork, and the level of engagement in the classroom
environment. In a literature review sponsored by Pearson, Lai (2011) noted that
“Broussard and Garrison (2004) broadly define motivation as ‘the attribute that moves us
to do something or not do something’” (p. 4). She went on to distinguish between
extrinsic motivation, which is governed by positive or negative reinforcements external to
the subject, and intrinsic motivation, which is “animated by personal enjoyment, interest,
or pleasure” (p. 4). Sha, Looi, Chen, Seow, and Wong (2012) noted that motivation is
“internal and inferential in nature… inherently related to goals that provide impetus for
action” (p. 720). External forces such as rewards or punishments may move us to do
something, but students with intrinsic motivation have personal connections to behaviors
such as exploration, play, and challenge-seeking, all of which promote longer-term
engagement and improved learning, because of the interest, enjoyment, and pleasure
associated with them. In other words, intrinsic motivation is placed at one end of a
continuum that is considered to have a deep influence on student learning and
performance outcomes. Amotivation, one who lacks any motivation, simply going
through the motions, is placed at the opposite end of the continuum. Extrinsic motivation,
which has a temporary effect falls in between amotivation and intrinsic motivation on the
continuum. (Ryan & Deci, 2000). Those students who are intrinsically motivated will
take ownership of their learning and find success (Ryan & Deci, 2000).
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With respect to the origins of intrinsic motivation, in a quantitative study of 246
children between ages eight and ten, Patrick, Skinner, and Connell (1993) concluded that
optimal motivation is “characterized by active behavioural involvement, enthusiasm, and
happiness” and “the result of both perceived control centered on the effectiveness of
effort and reasons for engagement that are autonomous” (p. 789). In other words, optimal
motivation is characterized by a sense of the effectiveness of one’s efforts towards a goal
and having a choice about whether to engage in that goal to begin with. They went on to
note that classroom interventions intended to increase students’ perceived control are
insufficient in themselves to increase autonomy, which requires such things as “provision
of choice, respect for children’s own agendas, and learning activities relevant to
children’s own goals” (p. 789); they proposed a third factor, relatedness, that should be
studied. Ryan and Deci’s Self Determination Theory (2000) brought these three factors
together, stating that self-motivation is based on three psychological needs; autonomy
(the perception of experiencing a sense of choice), competence (the perception of being
effective in dealing with the environment), and relatedness (the sense of being cared for
and connected to other people). Satisfaction of these needs contributes to the growth and
integration necessary for social development and personal wellbeing.
The psychological needs identified by Self Determination Theory have great
relevance to education. According to Niemiec and Ryan (2009), maximizing students’
perceptions of having a voice and a choice in an academic activity in which they are
engaged will contribute to a greater sense of autonomy. Challenging learning activities
that expand students’ capabilities contribute to the development of competence. Finally,
when students believe that they are cared for and can make connections with others as
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members of a group, they will feel a sense of relatedness. Attention to the three elements
of the Self Determination Theory should enhance intrinsic motivation and give students
the confidence and competence to explore and reflect on the value of what school can
offer.
The Challenge of Motivation and Engagement in Canadian Classrooms
Canadian provinces such as Ontario and Nova Scotia and Numerous Universities
across Canada such as the University of Calgary and the University of New Brunswick
have investigated issues of student motivation in the classroom. However, one of the
richest published studies in this area is from The Canadian Education Association (CEA).
The CEA defined student engagement as “the extent to which students identify with and
value schooling outcomes, have a sense of belonging at school, participate in academic
and non-academic activities, strive to meet the formal requirements of schooling, and
make a serious personal investment in learning” (CEA, 2009, p. 7). The CEA identified
three dimensions of engagement, social, academic, and intellectual. With that focus, the
CEA (2012) surveyed 60,000 students across Canada. The results indicated that most
students found school work to be too easy or too hard because it did not meet their levels
of academic skills and abilities. This implies a decrease in student engagement in the
classroom. Those students who have difficulties with subject matter tend to feel socially,
institutionally, and intellectually disengaged, whereas those who have a high set of
academic skills feel as though they are not being challenged and are therefore disengaged
(CEA, 2012, p.9). The CEA defines social engagement as “a sense of belonging and
participation in school life” (CEA, 2012, p.3), situational engagement as active
participation in the requirements for school success” (CEA, 2012, p. 3), and intellectual
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engagement as “a serious emotional and cognitive investment in learning” (CEA, 2012,
p. 3). Changing the relationship between student engagement and quality learning
requires a reorientation of pedagogical and curricular practices for all students (CEA,
2012, p. 1).
For enhanced engagement students need to be given the appropriate tasks, some
autonomy with these tasks, and opportunities for collaboration with peers through the
process of solving these tasks (CEA, 2012). Teachers can provide an adaptive and
flexible learning environment that allows for deep and engaged learning that can be
manipulated to meet the needs of all learners. When teachers provide such an
environment, students may experience higher levels of engagement as they encounter
experiences of interest and that engage them in authenticity and they will feel more
confident with experiences that are challenging (CEA, 2012, p. 10). Understanding how
to learn and collaborate with others is essential in today’s world. Therefore, educators
should continue to search for different ways to redesign schooling that enhances deep and
meaningful learning (CEA, 2012, p. 10).
While student motivation and engagement are fundamental elements of learning
and educational success, they can be overshadowed by the importance placed on
curriculum standards and evaluative assessments for academic achievement (Warschauer,
2011). Warschauer (2011) argued that standards driven curriculum and assessments are
not preparing students to be innovators in today’s high-tech, science-driven, global
economy, but that educators feel pressured from above to comply with an imposed
curriculum and to teach towards performance standards. This control over how and what
is to be taught, leaves no room for more effective, interesting, and inspiring teaching

DIGITAL TECHNOLOGY AND STUDENT MOTIVATION

21

practices that could otherwise be implemented (Niemic & Ryan, 2009; Assor, KanatMaymon, Kaplan, & Roth, 2007).
Provincial governments across Canada have developed standardized assessments
at the grade 3, 6, and 9 grade levels that are used to evaluate student achievement.
According to Alberta Education the purpose of the Provincial Achievement Testing
program is to determine if students are learning what they are expected to learn, report to
Albertans how well students have achieved provincial standards at given points in their
schooling, and assist schools, authorities, and the province in monitoring and improving
student learning (Alberta Education, 2016). Some teachers feel that their autonomous
behaviour is being undermined, something which decreases their energy, creativity,
motivation and engagement for teaching. Instead, they focus on controlling the measures
that produce accountability (Assor et. al., 2007).
Motivation and Engagement in the Progressive Classroom
Dewey’s (1938) concept of progressive education argued that education should be
a process of building knowledge through experience and growth rather than the simple
transfer of knowledge from an external source and, further, that students are motivated
and engaged with their learning when they are exploring and making meaning of the
world around them. To Dewey, sound education involved interaction between the learner
and what was being learned, a balance between freedom and control, with the teacher as
facilitator compared to the teacher as authority.
To Dewey, the process of inquiry was key to learning and grew from learners’
attempts to make meaning of experiences which contradicted or disrupted their current
understandings. Consisting of the construction, evaluation, testing, and application of
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solutions, inquiry produced the “actions, habits, attitudes and knowledge that enable
[learners] to more effectively and meaningfully interact with [their] environment and
satisfy [their] needs and interests” (Bleazby, 2011, p. 2). Like Vygotsky, Dewey saw
learning as a social process that was best situated in a context with others, both for the
additional maturity and knowledge of inquiry that might be brought by a teacher, for
example, and for the variety of alternative questions, possibilities and explanations that
might result from a diverse community of peers. The result, a progressive education, is a
widening spiral of the ability to deal with ever more complex and challenging situations.
A Deweyan framework for learning lends itself to enhanced student motivation
and engagement according to the degree it permits student autonomy, competence, and
relatedness, the three components of Self Determination Theory. First, teachers can
connect with their students by observing and recognizing their needs and allowing them
to choose activities that speak to their interests and personal experiences. Each student’s
active involvement in the construction of his/her experience will direct the activities of
his or her learning process. As “the student becomes the carrier of control” (Dewey,1938,
p. 56), s/he exercises the autonomy outlined by Ryan and Deci (2000).
Second, it is the responsibility of an educator to provide opportunities for students
to select from a range of possible activities that have potential to expand their existing
experiences. When students can use preexisting knowledge from one situation to make
meaning of an experience in another, they develop the competence they need to motivate
them to tackle situations that follow. In other words, as Dewey (1938) says the
connection between educational experiences and personal meaning is a creation of new
ideas that becomes the grounds for further experiences through which problems can be
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presented.
Third, an important piece of Dewey’s (1938) philosophy of progressive education
is that learning is social process. When students are presented with an environment that
provides them with opportunities to share ideas, discuss problems, and cooperatively
interact with one another, their understanding of the experience is enhanced. When all
individuals believe that their contribution to the understanding of an experience is valued,
they feel competent and in control of their learning. “The primary source of social control
is in the very nature of the work done as a social enterprise in which all individuals have
an opportunity to contribute and to which all feel responsible” (Dewey, 1938, p. 54). This
productive and meaningful sense of “relatedness” (Deci and Ryan, 2009) combines with
the autonomy and competence described previously to create an environment conducive
to community activity which engages all individuals. Dewey’s philosophy of education
proposed a theory of inquiry that highlighted the relationship between instructional tasks
and how an individual can link them to real-life experiences. When an experience
arouses curiosity, strengthens desire to initiate further exploration, and can be connected
to real-life situations, it motivates engagement in learning. Because education is based
on living experiences, it also implies that teachers shape and develop educational
experiences based on what is current in the surrounding culture.
Introducing the Digital
The idea that computers and digital technologies might enhance teaching and
learning is not new. In his seminal work, Mindstorms (1980), Seymour Papert claimed
that computers are powerful carriers of ideas and change that can break down the
traditional lines of education, form new relationships with knowledge, and provide
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students with the possibilities for learning, thinking, and growing both emotionally and
cognitively. The LOGO programming language he developed for children initially
allowed them to interact with and control a mechanical “turtle” that they directed
according to the programs they wrote. Subsequent development replaced the physical
object with a cursor on screen that demonstrated the results of commands for various
movements. This experience provided individuals with an engaging connection between
a real object and a visual construct.
LOGO programming is an example of how computers can provide students with
opportunities to participate in deep conversations, simulate real-life activities, and
support problem-solving and exploration. His ideas about the significant role of the
computer and its connection to knowledge creation are based on the idea that children are
builders of their own learning. They will develop intellectual structures with materials
that they have acquired from the surrounding culture. Putting support systems into place
for students to build this foundation of knowledge is essential. Educators should
recognize what trends are taking place in the culture and decide what is relevant for
student learning. Building on a constructionist theoretical framework, Papert (1980)
established computer technology as a tool through which students could interact with
their environment to construct and build a rich knowledge foundation.
Like Papert, Larry Cuban argued that technology could fundamentally reshape
schooling. He noted the growing presence of computer technologies in American
classrooms (Cuban, 1992) and stated his belief that computers could make teaching and
learning self-directed, active, and engaging through their contributions for teaching for
understanding, developing student autonomy, and creating communities of learners
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(Cuban, 1994). However, Cuban (1994) also cautioned that computers were being used
far less than they might in the classroom environment and had not lived up to
expectations; he later (2001) drew parallels with earlier technologies such as radio and
television that had made equally strong and unrealized claims about their potential to
transform education.
Cuban’s beliefs about the role that technology plays with student learning relates
to Dewey’s (1938) idea that students will be engaged and be motivated to learn when
they are actively participating in an academic task and are able to find meaning of its
context for themselves through a personal connection. Part of Cuban’s argument is an
update of Dewey’s framework of what teaching should look like in the classroom to
include the roles of digital technologies.
Community of Inquiry
Expanding on Dewey’s and Cuban’s perspective of a progressive
education, Bleazby (2012) explored a concrete application of John Dewey’s educational
theory, community of inquiry, which was heavily influenced by Lipman’s Philosophy for
Children (P4C) pedagogy (Bleazby, 2012, p. 2). Through communities of inquiry,
actions, habits, attitudes, and knowledge are formed that allow children to learn to
interact effectively and meaningfully with their environment. They collaboratively make
connections with shared problems or challenges to meaningful experiences. In a
community of inquiry, individuals form knowledge that is more objectively sound and
useful because problems are tested in more diverse settings. When students are exposed
to new situations and problems and can make meaning of a process to find solutions, they
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become more engaged with their learning and will be motivated to seek out new
challenging tasks through further inquiry and personal experiences (Bleazby, 2012).
P4C facilitates thinking skills, social skills, ethical inquiry, problem-solving, and
attitudes towards enhancing the level of students’ higher-order in the classroom
environment and is an ideal setting for students to develop a critical and in depth
understanding of the nature of technology (Bleazby, 2012). According to Bleazby
(2012), learning is the process that takes place when students are able to construct
meaning and understanding of these experiences and, in turn, internalize them for future
investigations. Keeping pace with a society that is in constant change, creating a learning
environment in which students are asking rich questions, thinking critically, and
encountering meaningful experiences requires a continuous modification of teaching
practices and curriculum development.
Various researchers have argued for the role of the Internet in creating an
environment where technology can provide a personalized learning opportunity to
support a student-centered, community of inquiry based approach to learning in which
students are more active and more autonomous participants in their learning (Farmer,
Yue & Brooks, 2008; Ferdig & Trammell, 2004; Garrison & Anderson, 2003;
McLoughlin & Lee, 2008; Parsell & Duke-Young, 2007; Yip, Queck & Tam, 2008 as
cited in Bleazby, 2012. Since Internet technology provides students with a means of
publishing their opinions and ideas online, as well as responding to those of their peers,
that this approach to learning could be considered active, autonomous, and constructivist.
It is believed that student engagement and higher order thinking is enhanced because
students can interpret the thoughts and ideas of others in their community of inquiry, and
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the feedback that they receive allows them to critically reflect on their own thinking
(Cheong & Cheung, 2008; Garrison & Anderson, 2003; Parsell & Duke-Young, 2007 as
cited in Bleazby, 2012). Internet technology presents students with an opportunity to
interact with others in a multicultural and diverse setting that reaches beyond the limited
classroom setting. Students entering into a web-based community of inquiry may have
an anonymity which can tear down the barrier of shyness which might prevent active
participation in conversation and sharing thoughts and ideas.
Despite the potential of technology to support a community of learners in a
classroom setting, there are significant challenges. Bleazby (2012) argues that on-line
communities have the potential to be homogenous or exclusive in that they may not
facilitate an environment that promotes inquiry. Instead of connecting students to people
and events outside the walls of the classroom where they are to construct knowledge and
meaning of an experience, Bleazby pointed out that on-line forums may simply attract
like-minded individuals who reinforce similar current worldviews and values. In addition,
Bleazby (2012) argued that anyone could publish online, that authors do not have to
justify their opinions or check for accuracy, and that there is a mass of information on the
web that lacks relevance or significance which in turn negates higher-order thinking.
Students are bombarded with information and hyperlinks which limit their opportunities
to make personal connections for themselves. While collaborating in an online
community of inquiry, anonymous students may not recognize the perspectives of
cultures, ethnicity, or gender that can foster empathy, enhance social behavior, and
critical self-reflection (Bleazby, 2012).
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To assist students in using the Internet as a means to enhance deeper, richer, and
more personal meanings of an experience, an appropriate pedagogy is required. Teaching
students to be reflective, critical, creative, and collaborative is a significant goal of
education and the community of inquiry. In the 21st century, these go hand-in-hand with
the proper uses of internet technology. It is the teacher’s responsibility to guide students
with their development of critical thinking and not just reflecting at the surface level by
having them ask probing questions and understanding alternate viewpoints (Cheong &
Cheung, 2008 as cited in Bleazby, 2012).
Autonomy and Competence in Digital Learning Environments
Digital technology can allow students to become builders of their own mastery
and success, to have access to greater range of information, and the ability to connect
with live experts outside of their communities (Scardamalia & Bereiter ,1994).
Scardamalia and Bereiter (1994) investigated the idea that technology can enable
a knowledge-building community through an online forum that provides social
interaction, develops higher order thinking and questioning skills, focuses on inquiry, and
presents an environment for knowledge advancement of all who participate. They started
with the question of whether it is possible for a student to construct knowledge, have the
capacity to explain it, and find connections with the real world. Their answer was a
knowledge-building forum, a web based environment in which students can publish their
work, post discussion questions, provide feedback for others, reflect on their own work,
and explore more deeply into issues of interests in order to advance individual or
collective understanding (Scardamalia & Bereiter, 1994). Similar to Papert (1980),
Scardamalia and Bereiter (1994) used technology as a means to support students with
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their construction of meaning which in turn, creates a climate and desire to enhance
understanding (p. 275).
Neither the knowledge-building forum nor LOGO programming directly
contributes to enhanced motivation and engagement; however, both use technology as a
means for learning that enables and enhances student autonomy and freedom of choice as
set out in Ryan and Deci’s self-determination theory (Ryan & Deci, 2000). For example,
in their use of LOGO to direct the turtle, students are can choose the path of movements
by raising questions and solving problems. They are in control and directing their own
learning. Likewise, in Scardamalia & Bereiter’s knowledge-building community
students display social responsibility (relatedness) and ownership of their learning
(autonomy) through problem solving. In both cases student learning is a byproduct of
Dewey’s educational approach to learning that claims students learn by doing (Dewey,
1938).
Similar to Scardamalia and Bereiter, Collins and Halverson (2009) argued that
through digital technologies knowledge can be distributed and shared at any time and
location, therefore providing a powerful motivator for students to produce and publish
work that is meaningful not only to them, but to a community as a whole. These webbased forums are a shift away from the traditional perspective that all students should be
expected to know and understand the same things at the same time. Students have the
opportunity to take the lead and choose the modes they wish to use to contribute to the
discussion; whether a graphic, text, a video clip, or a link to other web-based sources,
their participation is a reflection of their own expressive language.
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Likewise, Jacobson (2013) emphasized that online social learning opportunities
increase peer interaction and collaborative learning, promote a sense of a safe community
that eliminates the barrier of judgment, and enable individuals to access the ideas,
experiences, and knowledge of others from which they gain a deeper understanding and
acceptance of the important contributions and feedback that other members bring to the
community. Jacobson (2013) maintained that the world of work is changing. Individuals
are consistently connected to personal digital devices that enable them to share
experiences, reflections, and insights beyond the confinement of the office walls. Given
this context, teachers should provide students with an engaging and meaningful learning
environment in which they use technologies to purposefully connect with experts beyond
the walls of the classroom. Online learning provides students with opportunities to have
conversations, share ideas with peers around solving problems, and gain access to rich
curriculum materials (Jacobson, 2013).
Videogames and Simulations to Foster Student Motivation and Engagement
Videogame and simulations are two additional examples of digital technologies
through which teachers can connect instructional tasks to their students’ real-life personal
experiences. The Center on Educational Policy (2012) claimed that videogames in the
classroom can be influential learning tools because they provide students with real-time
experiences that make abstract concepts easier to understand and, in turn, enable students
to put these abstract concepts into context of their daily lives, thus increasing their levels
of competence. Videogames can help with social practices and foster peer relationships
(CEP, 2012 p. 11). Strategies and critical thinking processes that students use to
complete stages, levels, or tasks in a videogame have the possibility of being transferred
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to education. The problem-solving skills students gain through the use of videogames
can give them a sense of competence and autonomy that they can apply to an educational
task in the classroom.
Rigby and Ryan (2011) asked why young people are “so eager to soak up that
much information when it is delivered to them in game form” and went on to wonder,
“Can this power to engage them be harnessed to teach things more useful?” (p. 142).
They explored the impact of videogames and simulations on intrinsic motivation and
engagement through their relationship to autonomy and competency, elements of the Self
Determination Theory. According to Rigby and Ryan, students experience autonomy as
they express themselves through the opportunities to make decisions that affect the
process and the outcome of the game or simulation itself. Each decision either opens or
closes later choices in the game and competence grows as students move through
progressively more demanding stages or tasks (Rigby & Ryan, 2011). Each stage or task
enables a student to practice risky behavior and explore new situations without the realworld consequences; they learn from their failures and try again and again.
Likewise, Gee (2012), and Seely Brown (2006) address aspects of videogames
that could reinforce student motivation and engagement. Videogame pedagogy is based
on a series of sequential problems that become increasingly difficult, but at the right pace
(Seely Brown, 2006). Student players make decisions and choices on how to approach a
challenge during game play (autonomy), develop solutions to incrementally more
complex tasks as the game progresses (competence), and they play or discuss these
options in a collaborative environment (relatedness), thereby contributing to the studentplayer’s motivation and engagement.
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From a Deweyan perspective of progressive education, Gee (2012), Rigby and
Ryan (2011), and Seely Brown (2006) observed that videogames and simulations draw
students into contexts which may contribute to motivation and engagement by forcing
them to confront their own beliefs. Videogame players develop the capacity to identify
with multiple perspectives and evaluate how their choices affect a variety of people in
different situations, thereby gaining leadership, organizational, and technical skills in
social, motivating and engaging settings. In addition, Gee (2012) recognized the
importance of a videogame leading a student to think like a designer. Through choice
and collaboration, the outcome of a videogame belongs to the player. If videogames and
simulations are to be recognized as tools for engagement and learning, then it is
important to establish an understanding of the content as a means of critical thinking,
connection to the real world, and problem-solving.
How can we use this teaching practice for authentic learning? Motivation to learn
comes from finding the relevance, constructing meaning, and making connections of
what is being taught to the real world. For example, students can discover how to plan
and develop a city’s infrastructure through the use of videogames and simulations such as
the Sim City series. These are tasks which have relevance in today’s society. Through
city planning, they make choices about health care centers, childcare, community
developments, subsidized housing, and education. Learning comes through the historical,
mathematical, scientific, and geographical facts that are embedded within the game and
simulation. This style of learning can be more motivating, engaging, and has purpose.
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Challenges to Motivation and Engagement via Technologies
Lam and Tong (2012) investigated the desirability of allowing digital devices in
the class and the factors that influenced the success of the practice. Their research
consisted of two studies. In the first study, Lam and Tong (2012) discovered numerous
positive effects of students having access to digital technologies in the classroom,
including teacher and student interactions which displayed enhanced engagement,
increased in-class participation, active involvement in classroom activities by asking indepth questions, an increase in exploratory learning, and students’ beliefs that they had a
voice in classroom discussions. These factors improved their motivation to learn which,
in turn, contributed to their motivation to attend class because they felt that the teacher
was meeting their needs. Once students form a relationship with a teacher they feel a
sense of belonging, relatedness, that enhances their motivation to be in class and their
engagement to learn. On the other hand, this study also demonstrated that allowing
digital technology in the classroom could be a source of distraction. Students could be
tempted to misuse the technology for social activities, irrelevant purposes, and multitasking rather than focusing on the instructional task.
In the second study, Lam and Tong (2012) determined that student teachers were
less comfortable with the free use time of the digital technology, but reacted more
positively if the digital technologies were used specifically for learning purposes. The
teachers believed that classroom management becomes a more difficult task when
students access digital technology freely as it is impossible to monitor every moment that
students are using their technologies. In the free use of digital technology, the student
teachers believed that students could become distracted, disengaged and less motivated to
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complete the learning task. Another drawback to the use of digital technology in the
classroom was the expense of the devices and the lack of the proper supporting
infrastructure. Student teachers who believed that the appropriate use of digital
technology would enhance student motivation and engagement felt that it would do so
because it would give them a chance to participate in extended classroom discussions.
To address the negative possibilities, Lam and Tong (2012) presented three main
ideas. First, teachers should provide the necessary guidance and instruction for students
using technology in the classroom as a means of becoming successful towards the
achievement of a learning outcome. Teachers should promote good practices by
demonstrating what is considered acceptable use and how students can control
themselves to do things appropriately. Second, they must provide meaningful activities
that support the implementation of digital technologies in classroom. Third and finally,
teachers must know and understand the interests of their students. Teachers should take
the time to observe what their students are doing on their digital devices. When teachers
apply these three factors in their teaching practices, digital technology can be a resource
to enhance motivation by students participating in meaningful conversations with their
peers and experts outside the confinement of the classroom, actively exploring and
seeking new information, and feeling comfortable and confident to share their ideas in the
classroom (Lam & Tong, 2012).
Chapter Conclusion
The main focus of this literature review was to explore the theories and
philosophies around student motivation and engagement, progressive education, and the
influence of digital technologies. It touches on the current problem that education is
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facing in Canada with regard to students feeling disengaged because of the pedagogical
and curricular practices that do not meet their needs. The existing literature provides us
with evidence that students can be motivated and engaged through learning opportunities
in which they can demonstrate autonomy, have an enhanced feeling of competence, and a
sense of belonging, or relatedness. These three factors make up the components of Self
Determination Theory (Ryan & Deci, 2000).
Connections emerge between the Self Determination Theory and Dewey’s
perspective on progressive education. Dewey’s philosophy suggests that individuals can
find the meaning of an educational task by relating it to a personal experience which
enhances motivation and engagement. The potential for digital technologies to contribute
and provide a richer and deeper meaningful personal experience in our surrounding
cultural became evident in the literature. Digital technologies are a means to present
students with a choice to demonstrate their learning, a tool that they are confident using,
and an opportunity to interact with their peers and experts beyond the confinement of the
classroom. This, in turn, has the potential to increase student motivation and
engagement.
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Chapter II: Research Design and Methodology
Research Problem
Teachers play crucial roles in providing student-centered, quality, and inclusive
education classroom environments that will prepare each child for life in modern society
(UNESCO, 2013). They strive to teach to the whole learner by providing students with a
learning environment suited for exploration, inquiry, autonomy, and collaboration. These
opportunities are essential for creating problem solving, critical thinking, and reasoning
skills, which are more critical in the 21st century then they have ever been. The focus of
21st learning is based on students finding a connection between the learning task and the
real world. This fundamental educational goal is not a new concept; however, it is
constantly being adjusted to keep up with the changes in modern society (UNESCO,
2013). Currently, students are learning in a digital world. They must be prepared for
new technologies, new ways of working, new ways of thinking, and new ways of
communicating (Rotherham & Willingham, 2009). Using digital technologies in the
classroom environment can be an approach for students to have authentic experiences and
gain a deeper understanding of their learning. They can explore, research, collaborate,
and publish their work in just moments using technology. Digital technology provides
the opportunity for differentiation, which opens doors for students to become motivated
and engaged in their learning. Technology enables students to have access to greater
bodies of information and the ability to connect with live experts outside of their
communities (Scardamalia & Bereiter, 1994). My experience has shown me the positive
impact of the role that digital technology can play in the 21st century classroom. My
students were able to take a learning task and dive deeper into the experience by
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understanding its relevance in the real world through digital technology. They became
comfortable with and requested to use computers, iPads, Smart technologies, and mobile
devices on a daily basis in the classroom. I believe that this exposure to digital
technology enhanced my students’ motivation and engagement to think critically, be
innovative and creative, communicate their thought processes, take ownership of their
learning, and to seek out new and challenging problems without hesitation.
Rotherham and Willingham (2009) argued that despite the effectiveness of digital
technology, there are some challenges. Curriculum may be a challenge. Because of the
specific nature of academic outcomes, there is limited room and time for teachers and
students to put digital technology skills into practice. Teachers may not be adequately
educated, supported, or encouraged to develop the skills necessary to teach in the 21st
century. As a result, they resort to what they know and how they have been taught, often
traditional methods of teaching and learning. Consequently, these educators have limited
opportunities to motivate and engage students with the use of digital technologies as a
means of 21st century learning.
Teachers need time and professional development to keep current and feel
confident with these skills (UNESCO, 2013). My colleagues and I have benefited not
only from the opportunity of training in certain areas of digital technologies, but also the
time to collaborate and to put the knowledge and understanding we gained into practice.
We became confident and comfortable with using digital technologies as teaching and
learning tools in the classrooms on a daily basis. My experiences with digital technology
have lead me to believe that when we provide students with these kinds of experiences
they become motivated and engaged in their learning. They find a deeper and richer
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understanding of the learning task as they make connections to the real world. My
research focused on the extent to which digital technologies can enhance student
motivation and engagement in the classroom for the purpose of improving instruction and
learning.
Research Questions
This study explored the impact of implementing digital technology into
curriculum development and daily teaching practices, investigating the potential of digital
technology as a medium to support student motivation and engagement in the classroom
environment. Traditional learning environments are not keeping up with the demands of
modern society (Rigby & Ryan, 2011). School divisions in Alberta, for example, are
beginning to introduce Learning Commons areas. These areas are initiating a shift from
not solely text-based learning but to a focus on 21st century learning skills. In addition to
text based resources, these collaborative areas are supplied with computers, interactive
whiteboards, iPads, green screens, and EBooks. These digital tools give students the
opportunity to take ownership of their learning and explore the vast amount of
information that goes beyond the walls of the building. In order to motivate students
towards rich deep understanding I believe educators need to expose them to current
information and modern resources that are easily accessible through using digital
technology in the classroom. This thesis explores the extent to which my beliefs and
experiences apply to a broader context through a detailed examination of the following
three research questions.
1. How do digital technologies influence student motivation in the classroom
setting?
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2. How do students respond to using digital tools in the classroom?
3.

When given the choice, do students choose to use digital technologies over
alternatives and how do they identify them in the process of their learning?
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Methodology
Introduction
The daily use of digital technology in my teaching practices led me to an interest
in its influence on student motivation and engagement. Described previously, the
availability of a teacher with an interest in digital technology, a concern for student
motivation and engagement, and a willingness to collaborate in a research project gave
me a context in which a qualitative case study approach seemed appropriate.
Creswell (2003) describes qualitative research as the exploration of a problem and
developing an understanding of the central phenomenon. A qualitative study is driven
more by the words and views of the participants in the study, and less on developing an
explanation of the relationship among variables. Qualitative inquiry is interpretive, as
researchers develop an in-depth description of the participants as they interact and
connect with a lived experience. The researcher accomplishes this by collecting rich data
through field work, analyzing the data for themes, drawing conclusions about the findings
and the participants’ perspectives, and offering future questions for further research
(Creswell, 2003; Marshall & Rossman, 1999; Patton, 2002). One approach to qualitative
research is that of a participant observer, which allows the researcher to gain rich data
directly from the participants in the study by observing their daily routines and recording
them as field notes, conducting interviews, and having informal conversations about the
experiences that are transpiring throughout the research.
Creswell (2013) identifies five approaches to qualitative inquiry: narrative
research, phenomenology, grounded theory, ethnography, and case study. While aspects
of each of these approaches has relevance to the questions I wished to investigate, as an
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exploration of a real-life bounded system (the case) investigated over a period of time
through an in-depth data collection involving multiple sources and a detailed report of the
case description and themes (Creswell, 2013), the case study seemed most appropriate. It
would allow me to focus on collecting data from a particular group of students by
actively observing them in their own surroundings, conducting semi-structured interviews
of their experiences, and by reading documents pertaining to their individual educational
plans. The data collected in this case study lent itself to discovering rich and insightful
themes and interpretations of the participants’ experiences as the research progressed.
(Creswell, 2013; Marshall & Rossman, 1999).
Yazan (2015) explains three approaches to case study methodology developed by
Robert Yin (2002), Sharan Merriam (1998), and Robert Stake (2000). The case study
design developed by Merriam (1998) best reflects the emerging framework that I decided
to pursue. Merriam defines a case study as an intensive description and analysis of a
bounded system, a unit that is selected for the study which could focus on an individual, a
group, a program, a community, or a policy (Merriam, 2010; Merriam, 1998, cited in
Yazan, p. 148). This study focused on a grade 4-6 classroom in a rural school to gain
insights directly from the students about their experiences in the classroom with digital
technologies and the influences of these technologies on their motivation towards and
engagement in learning. Merriam (2010) also suggests that case studies involve
individuals who interpret and seek understanding of the world in which they live through
developing personal meanings of their experiences. In my study, I planned to investigate
student motivation and engagement by examining how students made meaning of a
learning task that they then connected to a personal experience.
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Site and Population Selection
Merriam (2010) states that purposeful sampling best addresses the purpose of a
qualitative case study. The researcher must first identify the case to be investigated and
then select a sample from within the case either before data collection begins or while
data is being gathered. I used purposeful sampling in my research study as I chose to
investigate a class of students whose teacher was interested in adopting digital
technologies in her class. This teacher (and the school administration) were interested in
participating in a study examining the impact of digital technologies on students’
motivation and engagement in learning.
As mentioned previously, the site of the study was a grade 4-6 class at a small
rural school on Prince Edward Island. The students attending this school live in small
surrounding communities known for their fishing, farming, and tourism industries. Of
the 14 students in this study, five received curriculum modifications according to their
own Individual Educational Plan.
Hannah had applied for and received a Classroom Composition grant from the
English Language School Board on Prince Edward Island. These grants are awarded to
teachers who apply, and who are facing “challenging class composition situations”
(Department of Education and Early Childhood Development, 2011). Hannah, the
classroom teacher, had a strong desire to reach all of her students, but during the school
year in which the study took place, she had difficulty addressing the diverse needs in her
classroom. By springtime, Hannah was worn down and barely able to maintain a positive
learning environment. Hannah explained to me that during the school year she had tried
many different strategies to address all the needs of her students with the limited
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resources to which she had access, but her students were not responding in the way that
she had hoped. She told me, “I did not have access to iPads or Wi-Fi, but [if] I had
access to technology; I might be able to reach these kids” (Follow-up interview with
Hannah, Sept 12, 2015).
Developing a case study with children in a public school setting requires careful
attention to ethical issues. Once I received ethics approval from the University of Prince
Edward Island and the English Language School Boards, I put together an information
package for both the administrator (Appendix A) and Hannah (Appendix B). This letter
outlined the intent for my study, my role as the researcher, and how I was going to
collect, manage, and analyze the data. A second letter was sent home to
parents/guardians with each of the 14 students to obtain informed consent (Appendix C)
for participation. This letter outlined the intent of my research with an added section to
address any questions or concerns. Hannah also sent an email to all the parents of her
students asking them if they had any reservations or questions concerning this research
project. None came forward, so we assumed that parents were comfortable with the
study. Participation of the students was voluntary and all 14 participants were asked to
sign a student assent form (Appendix D). All students gave their assent and to preserve
anonymity, pseudonyms were assigned.
Researcher’s Role
Patton (2002) describes the role of a participant observer as that of an individual
who is better able to understand the context in which people interact through inquiry and
discovery by being on-site and having the opportunity to see things that those in the
setting may have missed or believe to be not essential information. In addition, Creswell
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(2012) elaborates on a participant observer as one who can truly learn about the situation
being investigated as an “insider” who actually engages in the activities at the research
site (p. 214).
In my role as an active participant, collaboration with the primary teacher was
very important. It had two major parts. First, as a curriculum developer and researcher, I
collaborated with Hannah as we developed units of study in Mathematics and Social
Studies based on the needs of the students and which integrated digital technologies as
tools for learning. Hannah and I spent two weeks prior to the data collection planning
what the study would comprise, the digital tools we were going to implement, and the
curricular outcomes the students would address. Hannah made me aware of the fact that
most of her students needed more in-depth individualized education plans to achieve
success; our goal was to develop and implement new educational approaches for her
students that utilized a variety of digital technologies in the teaching/learning
environment.
In my second role of participant observer, I acted as a co-instructor and researcher
as Hannah and I implemented, observed, and reflected on the impact of those units on
students over a six-week period. This role allowed me to gather data by participating and
observing students as they went about their daily routines. In some cases, a researcher
maintains a role based purely on observation with little interaction with the participants in
the study; in my case I interacted with the participants by developing informal
relationship with the students. They perceived me as an individual in the classroom with
a position of power different from that of their teacher. They understood that I was not in
control of assessing their homework or evaluating their projects, but saw me as a co-

DIGITAL TECHNOLOGY AND STUDENT MOTIVATION

45

teacher who was there to introduce them to technology in the classroom and someone
with whom they were able to form less formal relationships.
An analysis of what was transpiring in the classroom occurred simultaneously with data
collection and with discussions with Hannah as the primary teacher. The advantage of
having Hannah in the classroom as my research developed was that both of us observed,
interpreted, and shared our perceptions of the different ways in which students interacted
and made meaning of technology. I have approached the topic fairly and without bias. I
haven’t let my personal beliefs interfere with my findings.
Data Collection Methods
According to Merriam (2010), qualitative data are collected through interviewing,
observation, and document analysis. Participants tell us how they feel about their
experiences and we are able to observe these student experiences, which allows us to
develop confidence in understanding and interpreting the data. Data collected through
observations represent firsthand encounters with the case.
In my study, data were collected through observation, semi-structured interviews,
field notes, review of relevant documents such as Individual Educational Plans, and
conversations and reflections with the primary teacher. Prior to the data collection, I
spent three days observing in the classroom to introduce myself to the students and
establish relationships through participation in their daily routines. We had a wholegroup discussion in which I explained the purpose of my study and the importance of
their roles as participants. During this introductory period, I sat down and chatted with
the students so I could get to know their interests, academic needs, and begin to identify
strategies, tools, and learning activities that would work to motivate and engage them as
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opposed to those that might get in the way. I began to build a rapport that would enable
them to accept my presence as a member of the class and feel comfortable to open up to
informal conversations that would facilitate data collection. Informal discussion with
students as well as whole-group conversations continued as part of each day’s routine. I
recorded most small-group and whole-class discussions and all semi-structured
interviews with an audio recorder which allowed me to reflect on what was said along
with my observations and field notes at the end of the day.
In addition to informal conversations, I conducted semi-structured interviews with
six students, two from each of the three grade levels were chosen to represent a range of
academic abilities and technological experience. I engaged these students through
thoughtful conversations about the influence that technology had on their motivation and
engagement towards the learning tasks and outcomes that were taking place in the
classrooms. These semi-structured interviews allowed me to gather detailed information
through a set of guiding questions (Appendix E) about the student’s perspective and
experiences using digital technology. As well, these interviews filled some information
gaps in the classroom observations (Creswell, 2012; Patton, 2002). The audio recorder I
used during the interview sessions enabled me to capture the students’ reflections on their
experiences with digital technologies in their own language. Each of the interviews took
approximately ten minutes and was conducted in a quiet area of the school library. Once
the interviews were completed, I transcribed them into a computer program and saved the
transcripts on a password encrypted external hard drive.
Throughout the study, I kept daily descriptive field notes based on my
observations of the events, activities, and individual or group interactions. An important
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aspect of my field notes was that they recorded both my personal thoughts and insights
and those of Hannah. Together at the end of the school day, we co-constructed reflective
and reliable field notes that ensured the accuracy of the data gathered daily. Hannah’s
role with data collection was of great importance. Her perspectives and knowledge of the
students allowed me to recognize that there was more to what I was observing during
data collection than I had realized. It gave me a deeper understanding of what was
actually transpiring in the classroom.
Data gathered through observations and recorded in my field notes were
representations of firsthand encounters within the case (Merriam, 2010). My field notes
also included information about those who received any type of curricular, behavioural,
or medical modifications as per individual program plans that might affect the impact of
the units on their engagement and motivation. These documents revealed background
knowledge about these individuals that became an important aspect of this research study
(Patton, 2002).
Data Analysis Strategies
Merriam (2010) states that the focus of a case study is to communicate an
understanding of a phenomenon from the perspective of the individuals involved in the
case. How do they make meaning of what is happening and how do they interpret their
experience? The researcher must bring the reader into the setting by providing a detailed
description of the analysed data. This detailed description allows the reader to assess the
accuracy of the data analysis and to form an actual interpretation and meaning of the
experience (Merriam, 2010; Patton, 2002).
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I conducted data collection and analysis concurrently. I read and re-read my field
notes to develop a deeper understanding of the students’ experiences and, at the same
time, I reflected on what information was missing in order to fill in the gaps (Creswell,
2012; Merriam 1998, cited in Yazan, 2015). As I began to develop my own
interpretations of the data, I consulted with Hannah when I needed clarification or her
thoughts and perceptions to deepen the richness of the analysis. She understood her
students’ behaviours and how this technology had been impacting their motivation,
engagement, and learning. Together, we had discussions of our interpretations of what
was occurring in the classroom that led us to form the big ideas or major themes of the
study.
To organize my data for analysis, I developed a comparison table of my research
questions. Using post-it notes, I wrote out quotes from my transcriptions of the informal
classroom discussions and student interviews, specific observations from my field notes,
and reflections from Hannah and categorized these under each question. Once this table
was complete, I related each finding to the literature. In this manner, I began to visualize
the relationship between my research questions and the data.
Trustworthiness: Validity and Reliability
As this study was qualitative in nature, it was important that I report the findings
accurately and credibly and that the case was a true representation of the experiences and
perspectives of the students involved (Creswell, 2012; Yin, 2015). Creswell (2012),
Merriam (1998, as cited in Yazan, 2015), Patton (2002), and Yin (2015) identify certain
approaches to enhance the validity of data in a qualitative case study. First is
triangulation, a strategy that involves collecting multiple sources of evidence that
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converge on the same finding. These multiple sources included corroborating evidence
from different individuals and the range of data collection strategies described in more
detail above, that is, observation, field notes, informal conversations, and semi-structured
interviews. Second, member checking by giving Hannah the opportunity to check the
written transcripts to ensure accuracy. Finally, I provided detailed descriptions to explain
how my interpretations of the data were an accurate response to the phenomena being
studied.
Chapter Conclusion
Throughout this study, I was actively involved in the research by means of the
rapport I established with the students. In so doing, my interpretations of what was
transpiring in the classroom were consistently shared and discussed with them to ensure
truthfulness (Baxter & Jack, 2008). Hannah, the primary teacher, provided a further
source of credibility. She checked my field note observations and descriptions, and
helped determine whether the interpretations of the interview transcripts painted a picture
that was a realistic and fair representation of the students involved (Creswell, 2012;
Merriam, 2010; Patton, 2002; Yin, 2015).
My experiences as an educator using technology as a component of my teaching
practices grounded the exploration of this research project within the classroom
environment. Because of the nature of my study, a qualitative case study approach based
on Merriam’s research design provided a suitable framework. My role as the researcher
was based on being a participant observer, a role that enabled me to observe and interact
with the students on a daily basis as they explored with the digital technologies. We
discussed their experiences using the technology as a whole class, in small groups, and
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one-on-one. Every day I recorded not only my observations and reflections as field notes,
but those of Hannah as well. This triangulation of sources, allowed for an enhanced
validation and trustworthiness of my findings. These notes contributed to my data
analysis where themes emerged that addressed my research questions. The purpose of
this research was to investigate the influence that digital technology had on student
motivation and engagement. Together, Hannah and I envisioned a learning environment
that would be supported by digital technology where her students would feel comfortable
taking on new challenges, where they would have the freedom to choose different
methods to demonstrate their learning, and an environment where they would collaborate
with one another in order to develop and implement new ideas.
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Chapter IV: Findings
Introduction
This chapter is comprised of seven sections that outline the research process in
more detail and present the findings. The first section introduces the study, specifying
how units of study were developed, the digital technology tools that would be
implemented to deliver curricular outcomes, and a brief description of the students
involved. The next sections present the results from the data collected via classroom
observations, informal discussions with students during instructional time, semi-formal
interviews with a select number of students, my researcher’s notebook, and frequent
conversations with the primary teacher.
The multi-grade classroom where the study was conducted was located just across
the hall from the library and the computer lab. Within the classroom, students’ desks
were arranged in three grade-level pods facing the whiteboard. There were two larger
round tables where students could collaborate on group projects, guided reading time, and
extra help sessions. The bookshelves were filled with leveled reading novels, learning
tools such as math manipulatives and textbooks, and art supplies. Bulletin boards were
covered with posters of different subject areas and helpful hints, a calendar with special
events, reminders, and student birthdays; these boards also showcased student artwork,
writing examples, and student-created rules for arithmetic. The room was equipped with
two desktop computers, one of which belonged to the teacher. This computer was
connected to the projector, document camera, and school network. The second computer
was for student use but was not connected to the network.
Hannah and I worked together to implement digital technologies into her
classroom. Our goal was to create an environment that would meet the needs of her
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students and provide them with opportunities to learn 21st century skills such as critical
thinking, communication and collaboration, innovation, self-directed learning, and
information and media literacy. We became aware of a number of challenges that faced
us in conducting this study; for instance, there was no access to Wi-Fi or portable digital
tools in her small rural school on Prince Edward Island. We thought that we would be
able to address these problems that we identified at the beginning of the research study.
To attain a wireless connection, Hannah purchased a Raspberry Pi that was plugged into
the Ethernet port of the classroom computer to create a Wi-Fi hub within the walls of
classroom. During the day, we stored the iPads at the front of the classroom with access
to a power bar that acted as a charging station. Students used the iPads as part of
assigned classroom activities but also during their free time.
We decided to set up a learning environment in which the children would be
empowered to make their own choices of activities by asking questions and seeking out
their own answers. We chose this approach because we believed that it would facilitate
student learning in a manner more congruent with their real-world experiences. In
collaboration, we developed a plan on how we would be able to meet a number of
curricular outcomes and also engage students through the use of technology.
Plans for the Curriculum
We specifically planned for activities in the areas of Social Studies and
Mathematics. In Social Studies we focused on meeting the curricular outcomes of the
unit, Exploring Our World. In Mathematics, we concentrated on the areas of
Measurement and Geometry. Before this project, Hannah’s teaching resources for
Mathematics, Social Studies, Health, and Science consisted mainly of textbooks.
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Although most of these textbooks were recent, they were very text-heavy, which deterred
many students from drawing on them. She also used mathematics manipulatives, the
classroom student computer, and resources from the classroom library as supports for her
teaching. Hannah’s classroom library contained novels, short stories, graphic novels, and
informative magazines that were all categorized by genre and reading level. Despite the
diversity of the classroom library, Hannah felt that these resources did not meet the needs
of all her learners. As a result, we decided to use the wireless connection that we had
created with the Raspberry Pi to allow those students who were disengaged with reading
textbooks the opportunity to find digital resources, such as National Geographic, video
documentaries, and various iPad applications that would provide visual and audio
explanations for the ideas being explored.
During this initial two-week planning period, Hannah and I made a clear
distinction between the iPad and computer applications (apps) used for drills to provide
skill practice, and those that would facilitate and involve creation of artifacts. Math and
language drill applications that are frequently used for supplementary activities are
examples of apps that do not develop imagination, but are useful for practicing skills.
Other computer applications such as Tux Paint, Word, and Edmodo and iPad apps Ask3,
Geoboard, the camera, voice memo and Minecraft, facilitate creativity, critical thinking,
and collaboration skills (Warschauer, 2011). Both classifications of applications were
used during this research study. The applications used to provide skill practice were used
during the students’ spare time as they were something new for them to use for
exploration. These applications were not used as a form of assessment, rather as a means
for students in improve their basic skills. However, our focus for this study was based on
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those applications that provided students with more than just skill practice but with
innovation and collaboration.
As we began to plan the Social Studies unit, Hannah wanted us to develop a plan
based on the grade four curricular outcomes of the Social Studies unit, Exploring Our
World. Looking at the components of this unit, we decided to develop a Create Your
Own Country project (Appendix F). As we began planning the unit, we decided that
evaluation of the students’ work would be based on evidence of their ability to relate the
location of their imaginary country to the vegetation, climate, and physical features that
they chose for it. Once we had developed this summative assessment, we created mini
lessons to teach each of the components of the project. Our four mini lessons consisted
of: (a) exploring vegetation; (b) climate zones and how humans interact within this type
of environment; (c) the main characteristics of rivers, islands, mountains, and oceans; and
(d) the physical features of different countries in all seven continents of the World. These
mini lessons reflected the outcomes of Unit 3: Exploring Our World (Prince Edward
Island Department of Education and Early Childhood Development, 2012) which expects
students to: (a) 4.3.1 examine major physical features of the world; (b) 4.3.2 describe the
main characteristics of rivers, islands, mountains, and oceans; and (c) 4.3.3 examine the
relationship between humans and the physical environment.
Our first task was to explain the goals of the unit to the students and outline the
various components of the project. We planned to make use of the computer lab to
conduct web-based research and to use Microsoft Word as a means for students to gather
facts and then develop their findings as an individualized informative piece of writing.
Students would then become “experts” in one of the world’s physical features and use
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Microsoft PowerPoint to present their knowledge and understanding to the rest of the
class. The final piece of the unit would have the students exploring all the features of
Tux Paint, including symbols, colours, layering, text fonts, and pictures so they could
create their own country. We were aware of Tux Paint as it was accessible to students on
the student network in the computer lab. As well, a number of students were familiar
with Tux paint as they used it during their free computer time.
As this unit was the last for the school year, its timeline was flexible. We wanted
to make sure that the students would have the time to be creative, develop the digital
technology skills necessary for the success of this unit, and potentially transfer their new
skills to other subject areas in the future.
As our planning for the Social Studies unit progressed, we decided to maximize
my time as researcher and plan a unit in Mathematics that would also have students using
digital technology as a tool for learning. Hannah decided that we would plan a
Mathematics unit with a focus on Geometry and Measurement. The curricular outcomes
for Geometry and Measurement consisted of an exploration of the characteristics of
prisms, pyramids, and quadrilaterals, symmetry, and transformations. According to the
Prince Edward Island Department of Education and Early Childhood Development
(2012), students in Grade four are expected to: (a) SS4 Describe and construct
rectangular and triangular prisms; (b) SS5: Demonstrate an understanding of line
symmetry by identifying symmetrical 2-D shapes, creating symmetrical 2-D shapes, and
drawing one or more lines of symmetry in a 2-D shape; and (c) SS6: Demonstrate an
understanding of congruency, concretely and pictorially. Expectations for Grade five
students are slightly more complex, as students are expected to: (a) SS5 Describe and
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provide examples of edges and faces of 3-D objects, and sides of 2-D shapes that are
parallel, intersecting, perpendicular, and vertical or horizontal; and (b) SS6: Identify and
sort quadrilaterals, including: rectangles; squares, trapezoids, parallelograms, and
rhombuses according to their attributes. To help students accomplish these goals, we
planned to use a variety of iPad apps including the camera and some internet-based
websites. Students had access to programs such as Geopad, Instamirror, ASK3,
Mathlanding.org, and Learnalberta.ca. We chose to use these particular applications and
websites because they are easy for students to understand, interactive, and provide simple
yet realistic visuals.
We used Geopad, Instamirror, and ASK 3 throughout the unit. Geopad is an
interactive geoboard application for the iPad in which students manipulate virtual elastic
bands to create shapes. These shapes then can be used to create 3D objects, and to
demonstrate enlargements, transformations, or symmetry. Instamirror, an iPad app,
provides students with a personal experience by turning one of their photos into a
symmetrical object. ASK 3, another iPad app, allows the creation of a voiceover on a
photo for a student to describe what they are visualizing. They then upload their work
into a class folder to be assessed. This is advantageous for those students who find it
difficult to express themselves in writing. Students also accessed several websites during
the unit such as Mathlanding.org and Learnalberta.ca that allowed them to explore the
idea of folding a new 2D net and achieving a 3D object (See Table 1).
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Website
Software
Mathlanding.org

Grade Level
Subject Area

Curricular Topics

Grade 4
Mathematics

Mathlanding.org

Grade 5
Mathematics
Grade 4
Mathematics
Grade 4
Mathematics
Grade 5
Mathematics
Grade 4
Mathematics
Grade 5
Mathematics
Grade 5
Social Studies
All Grades
Collaboration and
Communication Space

2D shape sorter
3D object match
Solids, Shapes and their nets
Pyramids
Prisms
2D nets to 3D solids

Learnalberta.ca
Instamirror iPad app
ASK3 iPad app
Geoboard app
Geoboard app
Tux Paint Computer
Software
Edmodo

Microsoft Word

Grade 5
Social Studies

Minecraft

All Grades
Language Arts
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Symmetry
Quadrilaterals
Symmetry
Transformations
Exploring Our World
Posted thoughts, ideas, and photos.
Replies to postings from others.
Summarizing notes
Editing photos
Clip art
Literary Elements: Setting of a
novel.

Table 1: iPad and computer applications used at each grade level
Observation Days
As I started my initial observation days in Hannah’s classroom, I noticed that
most Math, Science, and Social Studies classes started off with the students sitting in
their specific grade level groupings, grade 4, grade 5, and grade 6. Hannah began the
lesson with a review of the information that the students had learned from the previous
lesson. She then introduced the topic that was going to be studied during this math block
to the whole group. After this introduction, Hannah split the class into their three grade
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levels, and taught to each grade-level group. When Hannah left one grade group to work
on their own and moved on to the next, I noticed that when the original group
encountered a challenging question or situation, they seemed to be unable to ask for
support or think of a strategy to solve the problem. Those students who could not find a
solution became distracted, moved off-task, or began to draw, talk, or wander around the
classroom.
The students appeared to be more comfortable with me in the classroom after my
first day of observation. For example, I joined one grade group and asked what they were
finding difficult and how we could solve it together; we worked out a plan. I noted that
one of the reasons the students were having difficulties with a math concept seemed to be
their inability to visualize the question or the process in order to solve the problem.
As Hannah continued teaching on these observation days, I took the time to
interact and talk with the students. I got to know their interests both inside and outside of
the classroom, and I discovered their academic strengths and weaknesses. I found out
which students had previously used digital technology for research, word processing, and
curricular-based activities. I also discovered who enjoyed using it at home to play video
games, send emails, and social media. On my last day of classroom observation, I
introduced the students to the idea of using iPads and computers in the classroom as well
as in the computer lab as a tool for their learning.
The majority of the students demonstrated excitement and wanted to see how this
technology that they were comfortable using at home was going to be used to help with
their learning in the classroom. As Leah said, “Technology is really fun. It makes
learning easier. I have an iPad that fits on my desk. I would love to use this for school
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work” (Field Notes May 13, 2014). Out of the 14 students in the class, most used
technology on a regular basis for playing games, watching videos, texting, and emailing.
Only a few would rather spend their time working on their property, riding four wheelers,
or just exploring the great outdoors.
At the end of my observation period, I sat down with Hannah to obtain more
information on those students who received modifications according to an Individual
Education Plan.
Ryan had been diagnosed with Autism Spectrum Disorder. He had difficulty
staying focused on an academic or physical task, especially if he believed it to be
challenging or uninteresting. At times, Ryan could be confrontational and would shut
down or exhibit behaviours that would enable him to avoid his academics. These
behaviours included avoiding eye contact by putting his head down on his desk, asking to
go to the washroom on a consistent basis or just getting up and leaving the classroom,
deflecting his attention onto to others to avoid completing his work, and outright refusal
to do what was asked of him. Ryan was reluctant to respond to questions or
encouragement. In order to achieve some regulation, walking away from Ryan to allow
him time to regroup, and then returning to offer assistance often made him respond to
support in order to produce some aspect of the task, however reluctantly. Socially, Ryan
had a hard time fitting in with other students in the classroom and forming peer
relationships.
Kate also received modifications according to her Individual Education Plan.
Hannah described Kate as demanding and attention-seeking because she struggled to fit
in socially with her peers. Her interests were sometimes immature and she expressed
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anxieties which her peers wondered about. She was unable to participate in all aspects of
the school day, in particular Physical Education, because of her vision, so she had
difficulty building relationships with her peers outside of the classroom setting as well.
Kate would throw little fits in order to get her way, including hiding under the table and
refusing to do work. The other students did not want to challenge her when she displayed
this type of behavior so they would choose to avoid her. Kate would look to instigate
trouble and she often reacted to the provocation of others, with self-control being a key
issue.
Despite these behaviours, Kate’s experiences with technology were more
advanced than her peers. Kate had her own iPad that she used as assistive technology for
her vision at home and in the classroom. She liked to use it as a writer’s notebook where
she typed her notes and worked on assigned academic tasks, so Kate entered the
classroom with knowledge about technology because it was essential for her as a means
of communication.
Chad, diagnosed with Attention Deficit Hyperactivity Disorder, received
modifications in Language Arts and Mathematics according to his personal Individual
Education Plan. Chad was normally a student who demonstrated reserve during
academic time but who was full of excitement during recess or free time. Hannah
described Chad as a child from this generation. Hannah stated that: “Technology is an
extension of Chad’s being. He comes with a great confidence in technology” (Follow up
teacher interview, December, 2015).
Dylan received modifications in Language Arts and Mathematics according to his
Individual Education Plan. He found it a challenge to work in a group setting. He had
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trouble understanding how to interact socially with his peers, when not to argue, or when
it was time to contribute. Dylan had the least amount of technical knowledge in the class.
He was able to use Microsoft Word to make his writing fancier. He had good ideas, but
never showed independence. Instead, he relied on being coached by a teacher or a peer
sitting next to him to carry him through.
Not only did we discuss those students who received modifications that were
documented in each individual educational plan, but Hannah and I also had a
conversation about the other students. With respect to the grade four students, Nathan
was very social and saw the very best in his peers. He took responsibility for his choices
and stuck with a task despite its difficulties. He was great to participate in class
discussions and produced good questions. Sarah was keen to help others and very kind to
her peers. She demonstrated determination with academic tasks but did show some
difficulty with completing work independently. Leah was a very kind and helpful person
to her peers and teachers. She was motivated to do her best and tried to set goals for
herself. However, Leah had trouble with organization that got in the way of her
producing quality work. She struggled with working independently, especially when
faced with an obstacle she believed too hard to overcome; she then began to wander and
get off task.
Then we discussed the grade five students. Luke was an engaged learner and a
positive role model in the class which added to the richness of the learning environment.
He demonstrated a positive attitude towards learning as he independently sought a
strategy to problem solve a difficult task before requesting support from the teacher. Ava
joined the classroom community later in the school year. She participated and shared her
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ideas during class discussions, however, Ava struggled with solving challenging
situations on her own. She became reserved and waited until someone offered her
support. Thomas showed a positive attitude in class but struggled with staying focused
on class instruction and discussions. He could easily be distracted and move off task.
Marie demonstrated responsibility for her choices and participated easily in group tasks.
She did struggle with completing her work independently and asking for help when she
did not understand what was being asked of her. Anna was always quick to help her
peers during group work and she brought about a positive attitude within the classroom
community. She demonstrated strong leadership and a good work ethic. Becky was a
very kind person and a positive role model to others in the class. She did not hesitate to
participate in group tasks and tended to take on the leadership responsibilities.
Finally, we turned to the grade six students. The only grade six student who has
not already been mentioned was Olivia. Olivia was new to the school and to Prince
Edward Island. Arriving in Canada approximately three years previously, she received
some ELA time to help her adjust to local culture and to improve her English. She was
very responsible and helpful towards others; however, on occasion, her peers believed her
to be too bossy and overbearing. She was a strong leader and very motivated
academically.
Hannah’s class was strongly resource based in which they required curricular
modifications to achieve academic outcomes and they demonstrated that they had diverse
needs, thoughts and ideas. These students required numerous approaches, strategies, and
tools to build on their confidence in order for them to feel a sense of accomplishment
with their academic learning and success with their personal relationships. This research
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project and the implementation of the digital technologies was going to provide an
opportunity for Hannah’s students to gain the confidence that they needed in order to start
making choices about their learning which in turn could enhance their motivation and
engagement in the classroom.
Social Studies: An Introduction to Creating Your Own Country Project
After two weeks of planning and three days of observation, the day finally came
for the class to begin using digital technologies as tools for learning. The first bell rang
and the students trickled in one by one. They said good morning, sat in their desks, and
pulled out a novel or a comic to read. Morning routines were completed and then it was
time for Social Studies. Hannah had booked the computer lab for two periods in a row in
hopes that we would be able to jump right into the project as soon as possible.
The students appeared to be excited as we introduced their Social Studies project
on creating their own country. Hannah and I went over the expectations of the project,
the process for gathering information, and the method with which students would
demonstrate their knowledge and understanding of the entire grade four unit Exploring
Our World. We arranged students in groups of three or four, with each group having at
least one member from each grade level. Each student was given the responsibility to
find information on one of the different climate zones of the world, the vegetation that
grows within this zone, the natural resources that this area provided for consumption, and
the physical features found within this climate zone. The first mini-lesson focused on the
basics of internet searching and the reliability of the information on the World Wide
Web. We discussed that not all published information is true or relevant and we came up
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with ways to distinguish between those websites that are truthful and those that post false
information. For example, the identical information on three different websites on the
internet is more than likely an indication of accuracy and an online academic journal or
encyclopedia is usually trustworthy.
Social Studies: Working on the Project
Once students began their research, they needed instruction on how to transfer
their findings from webpages into an MS-Word document so they would be able to
collect all of their information in one area and share it with other group members. Over
the following five or six blocks of time spent in the computer lab, with two blocks per
day of Social Studies, students explored and discovered the features of the Earth’s diverse
climate and vegetation zones using various web-based sites. They found facts and photos
to summarize their learning and discovered how climate and vegetation are connected.
They began to formulate questions about formatting photos, creating text boxes to place
over their photos and designs, and embedding a link to redirect the reader to a certain
website for additional information or a video clip; they also inquired about the process of
quoting or citing a source so they were not plagiarizing.
These questions demanded that they think creatively and collaboratively about the
process of using MS-Word. It also demonstrated to me that the students wanted to be
successful using MS-Word; they wanted to learn its features in order to produce unique
and informative pieces of writing. They wanted to improve their writing by using the
thesaurus, adding charts, clip art, and highlighting important sections. Luke, for example,
believed that using MS-Word was “kinda easier because all of your tools are right on the
screen. You do not have to go searching for things that you need.” Leah added, “There is
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something about writing that I don’t like. When you make a mistake on paper you have
to erase it and then your paper looks horrible. You need to try and remember where your
thoughts were going, but with a computer your mistakes are easy to fix and the thesaurus
can change your words to make your writing sound more exciting” (Field Notes May 14,
2014).
After two days and four blocks of Social Studies I stood back and observed the
students in the computer lab using MS-Word. It gave me a chance to identify their
established knowledge of web-based researching, such as entering key words into a
Google search so the information retrieved served their purpose, cutting and pasting text
or photos into MS-Word, and using it to develop their writing. In addition, I observed
their abilities to problem-solve or ask specific questions to make their writing unique and
individualized. As I reflected back on this initial lesson, I realized that the students were
beginning to build confidence and find success with the technologies introduced.
Hannah noticed how quickly her students got settled down to work and was
impressed with their organization. She was pleased to see that three of her students on
Individual Educational Plans who had difficulty focusing on a reading or writing task
achieved a measure of success as they continued to work to produce the required
outcome. Ryan in particular, the student diagnosed on the autism spectrum, displayed a
noticeable improvement in his capacity to stay focused on his work. When technology
was introduced to him as a tool for supporting his learning, he appeared more committed
to persevere with challenging tasks that would earlier stump him. As my field notes
indicate, Ryan was not alone:
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This morning things were good for Kate, Dylan, and Ryan. They were able to use
technology to find facts on climate regions of the world. They then pooled their facts
together by copying and pasting them into a Word document.
Ryan is usually interested but would rather have the teacher do all the work. He
learned fine motor skills today; how to use the mouse. To mouse over a fact, copy it, and
then paste it. He was totally excited to see all the information on one page because he is
a non-writer. He was very engaged (Field Notes May 15, 2014). As my field notes
suggest, these three students were motivated and engaged because they were learning
how to work independently for a period of time to be successful. Their behaviours were
certainly different than what I had observed before the introduction of the digital
technologies, even at this early stage.
The next step in this multi-phased activity was for me to introduce the students to
Edmodo, a web-based collaborative space through which Hannah and I could
communicate with the students by posting assignments, links to useful web-based
information, and daily reminders. Students were encouraged to use Edmodo as a means
of sharing their thoughts and findings, collaborating with group members and providing
feedback to their classmates by commenting on their postings. Once students gathered
and organized information related to the different elements of the project Create Your
Own Country in a Word document, they were encouraged to upload this file to Edmodo.
This proved to be a simple means for them to quickly gather work from all group
members in one area and begin piecing together their final product. My observations of
the students’ contributions to Edmodo illustrated their growing expertise with posting
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notes and photos, uploading assignments, and hyperlinking websites. They were able to
respond to others’ questions and provide comments to each other’s postings.
The following is an example of a posting on Edmodo from Ryan to his group
member, Anna, that illustrated how he used a direct quotation from the Encyclopedia
Britannica to demonstrate his responsibility for finding information about the natural
resources that are found within the Pacific Ocean.
The mineral resources of the Pacific are enormous and inexhaustible, though only
a few have been exploited. Salt, bromine, and magnesium have been mined, and
there has been some underwater drilling for oil off the coasts of California, and
China. Vast deposits of natural gas also exist in the continental shelf of both
hemispheres.

Figure 1. A map of the Pacific Ocean.
Pacific Ocean. (2015). In Encyclopedia Britannica Kids online. Retrieved
from http://kids.britannica.com/comptons/article-206023/Pacific-Ocean
Ryan fulfilled his task and acknowledged the source of his information. Anna, a
member of his group, summarized the paragraph into point form showing collegiality.
Anna also provided feedback to Ryan; “Thanks for the information Ryan, you found
exactly what we were looking for, the natural resources in the Pacific Ocean.”
Watching the students discover information about climate zones, vegetation,
natural resources, and the physical features of the world and then share their findings on
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Edmodo became a rich experience for me. Once they had their personal research posted
to Edmodo, they took the time to provide feedback on what others in their groups had
posted. Together, in their small groups, they chose the location of their country and the
elements that would be significant considering its location in the world. They gathered
all of their information into one place, ready to be used for the next step in the project.
Anna perhaps summarized this best, saying, “To have all of our information right in front
of us to use, made it easier and the project more interesting to create. There [was] no
flipping of pages or going through papers to find what we were looking for” (Field Notes
June 2, 2014).
As I listened to the student discussion and the features that each posted to
Edmodo to determine which would apply to their country, I saw the students begin to
take ownership of their learning. Even if in a small way, everyone played a role in the
group project. Those students who found it difficult to do research in books or find
relevant information on the Internet and then organize their findings discovered that using
Edmodo helped alleviate this struggle. Not only was all of their information in one place,
but other group members’ postings were available for them to use. Edmodo provided the
foundation for consolidating and sharing all of their research.
Figure 2 is a screen shot of a posting from Marie to her group members in
Edmodo. Her task was to find the characteristics of Islands. This information would be
later used for Marie’s group to decide if they would like their country to have the
characteristics of an Island or be surrounded by other nations.
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Figure 2. Characteristics of an Island.
The information collected and shared by students in Edmodo led to the next
component of the Social Studies project, a PowerPoint presentation on the physical
features and natural resources of the world. This time, the class was split into four
groups, each group including students from every grade level. Hannah and I had made
the decision about grouping pedagogy to create an environment where the students would
be comfortable with each other despite the difference in grade levels. Using their
information collected in Edmodo, each group was required to become an expert on one of
the physical feature of the world (rivers, mountains, islands, and oceans) and the natural
resources found within this physical feature and share their information with the entire
class as a PowerPoint. With some guidance, students discovered PowerPoint features
such as slide themes, transitions, colors, and so on, and began to develop presentations.
They searched YouTube videos and researched other informative websites to help them
construct a creative slide show presentation. During this time, Hannah and I gave support
to students who needed some direction with finding relevant information and sharing it
with the rest of their group.
The students in Hannah’s class were becoming comfortable with using and
checking Edmodo on a daily basis. It helped them with information about assignments,
due dates, and important classroom information. I chose to post the requirements for
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their PowerPoint presentation on Edmodo. This way, it was easily accessible for them
both at school and at home.
Figure 3 is an example of a post that I uploaded on Edmodo that outlined the
expectations of a Power Point presentation on the topic of physical features of the Earth
in which students, in groups, would research, discover, explore and become experts on
just one of these physical features. Textbook pages were given as a reference.

Figure 3. An assignment on the topic of the Earth’s physical features.
As a class, we discussed the visual appeal of their presentations. The students
discovered that photos, catchy titles, and limited text were more attractive and interesting
for the audience. The following quotations are representative of the ways in which the
students responded to their uses of technology to create unique presentations. Luke said,
“It was a great experience, really fun to try something new, and projects are fun on the
computer.” Anna said, “You can be more fun with it. Not head straight into the book;
you can talk and problem-solve with friends.” Leah believed this experience was helpful
for her: “It is faster than writing. I don’t usually do a lot of work in the classroom because
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I am not good with a pencil and paper, but because of listening to the groups’
presentations, I was more than happy to learn” (Field Notes June, 11, 2014).
Social Studies: The Final Piece to the Project
Finally, as a summative assessment for this Social Studies unit, the students
created a map based on their new knowledge (Appendix F). Using Tux Paint, an
interactive drawing program for children, each group of students created a map of their
country’s physical features. They used a variety of symbols and shapes to represent
different features and elements of their country and various colors and patterns to
represent diverse landforms and terrain. Some groups decided that their country would be
an island while others wanted neighboring countries with locations closer to or further
from the equator. For example, Figure 4 is an image that demonstrated one group’s
understanding of an Island with two climate zones. The north end of the island represents
a temperate climate zone and the southern area of the island represents a tropical climate
zone and reflects their understanding of north as being a cold climate close to the Arctic
and south being closer to the equator and hot. In the temperate climate zone, this group
decided to incorporate a coniferous forest and rich grasslands, diamond mines, and rivers
and lakes. Within the tropical zone they included a desert, palm trees, and rivers and
lakes. They explained that their water source came directly from the ocean and this water
was treated at a facility in order for villagers to drink it and use it for farming.
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Figure 4. A group’s representation of their country that included two climate
zones and various types of vegetation and natural resources found within these two zones.
Tux Paint enabled the students to show their creativity. They chose their own
symbols and shapes to represent different aspects of their country; they were invested in
and proud of their creations. As a participant observer I saw considerable evidence of
collaboration and cooperation. They were eager to show and to teach each other what
they had discovered from using the software and they were keen to learn more from their
peers in order to better their own creations. They were collaborating to solve one
another’s problems on how to use the tools. During this time, I never observed a student
hesitate to help another. Dylan told me, “It felt good when I was able to show Chad
where to find the spiral effect so he could make waves in the ocean.” Becky said, “I
really enjoyed Tux paint because we could be more creative. You are able to use different
colours, shapes, and symbols to represent real life things on a legend. Much better than
drawing.” Luke commented: “I was more interested in the Social Studies project using
technology because it was a lot easier to create our map on the computer rather than on
paper. You can be creative” (Field Notes June 17, 2014).
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Figure 5. A representation of a country with one climate zone and the types of
vegetation and natural resources that would be found within this zone.
The above example, Figure 5, illustrates that one group of students decided that
their country would be located in only one climate zone, the temperate zone. They
planted a deciduous forest and developed their villages close to water sources. The
natural resources and physical features that were chosen by this group were examples of
what would just be found in the temperate zone. Although they focused only on one
climate zone, this group was able to provide numerous examples of different types of
vegetation, water sources, and natural resources that would be found within this zone.
My observations suggested that those who struggled with expressing their knowledge on
paper were often the ones who became the leaders and were more willing to be engaged
in their learning. Nathan, in grade four with a modified program for Language Arts
specifically in the area of writing, said that using a computer was easier because there are
tools to make you a better writer. “The hard work that you put into a project on your
computer, you are proud of. When you are just writing on paper you put a lot of work in,
but don’t have as much done because of having to think of new words, erasing, and
rewriting; you are not as proud” (Field Notes June 17, 2014).
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Hannah thought,
Using technology like Tux paint, I also teach Art and there is something to be said
about the elements and principles of Art that can be taught through these
applications, software, and programs. For those kids that see Art as something
literal, if they can’t draw a horse exactly the right way, technology gives them
some freedom to put within their canvas what they are thinking and make them
less inhibited and not get that eraser out and scratch away because they are so
disappointed with what they created. But with technology there is an opportunity
for them to build on their creative skills and I think that it very much
complements the arts, I think that creativity is so important and more time is
needed. That is why I liked using the Tux Paint (Field Notes July 11, 2014).
Hannah’s comment about her observations of the way that technology was implemented
in her classroom reflects both the things that her students were saying about creativity but
also how technology deeply impacted her teaching practice.
In summary, as we began this study on the influence of technology on student
motivation and engagement, Hannah and I decided to plan the Social Studies project
based on the grade four unit of Exploring Our World. The outcome of the project was for
students to create their own country based on knowledge they acquired through guided
exploration of the Earth’s physical features, climate zones, and vegetation. The students
used Microsoft Word to gather and organize their personal information before uploading
to a virtual collaboration space, Edmodo, to share with their other group members. In
addition to Microsoft Word, the students also became familiar with Microsoft PowerPoint
in order to produce a presentation on the topic of the Earth’s physical features. The final
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component of the project ended with each group digitally creating their own country in
Tux Paint. It was through using this software that engagement and motivation emerged
through the creativity of each group’s use of symbols and colours to represent their ideal
country.

Mathematics
As well as integrating digital technology into the Social Studies unit, our planning
also addressed the Mathematics curriculum. Our reasons for doing so began with
Hannah’s desire and need to not only see 21st century learning taking place in Social
Studies but in the Math curriculum as well. To support students struggling with difficult
concepts in math, we investigated different apps on the iPad that we believed would
engage students in learning and meet curriculum standards. Not only would these iPad
apps and websites provide students with a technology component of 21st century learning,
but students had a means to collaborate, problem solve, think critically, and innovate.
We focused on the Geometry and Measurement units of study at the grades four and five
level in the Mathematics curriculum.
To begin, the whole class came together to discuss the characteristics of 2D and
3D shapes. Using a virtual math interactive website from Learn Alberta, students were
first guided through the opening of a 2D net (similar to a map) of a prism and a pyramid
and then the folding the paper net into a 3D solid. The students used their fingers to
control the opening and closing of the prism or pyramid on their own. They observed the
3D object as it opened up into its net and were able to distinguish and describe the 2D
shapes and faces of that net. This visual supported them as they discussed the
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differences, similarities, and characteristics of a prism and pyramid. Carefully opening
and closing the net, on their own at their own speed, the students’ kinesthetic awareness
strengthened their visual understanding of which net formed which 3D object. Once the
introductory activity was complete for all grade levels, the grade four students then
turned this activity into a game. In small groups, they examined the net on the iPad and
using their knowledge of 2D shapes and the specific number of each of the shapes in the
net, they raced to see who could determine the name of the 3D object first. On their own,
these students developed this game that was an interesting and engaging way to visually
determine a 3D object from a 2D net.
After this introductory lesson on 2D nets and 3D objects, the class split into two
separate groups. The grade fours formed the first group and the grade fives and sixes, the
second. Hannah and I decided that in order to move ahead with curriculum outcomes in
the Geometry and Measurement units, it was essential to work with the grade levels
individually.
Grade Four Symmetry
The grade four students focused on the mathematics concept of symmetry and
congruent shapes. Using the Geoboard app on the iPad, the students manipulated the
virtual elastics around points on a grid to create 2D shapes. Once these shapes were
constructed, the students used different coloured virtual “elastics” to identify different
lines of symmetry. If the students made a mistake, it was easily fixable by deleting an
elastic or moving it to a different location. Ryan, who had difficulty with fine motor skills
and became frustrated and disengaged when unable to physically do a task, was amazed
what he could create on the Geoboard app. In the past with a physical geoboard, he had
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had difficulty maneuvering the elastics and then transferring the image to graph paper.
After this experience, Ryan said, “Touching the screen to make the elastics move was
more helpful to build the shapes and make them symmetrical” (Field Notes May 21,
2014).
Figure 6 is an example of the grade four students beginning to explore and understand the
concepts of symmetry.

Figure 6. The beginning stage of symmetry exploration
They began to understand that a triangle can only have one line of symmetry.
There is only one way that a triangle can be turned into two congruent shapes.

Figure 7. A triangle with one line of symmetry

After the grade four students demonstrated that they understood the concepts
related to symmetry through a small group discussion and by individually describing the
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characteristics of symmetry of a 2D shape, they used the iPad camera to take photos of
various objects around the school such as tiles on the wall, flags, artwork, and signs and
turned them into a symmetrical shape using the Instamirror app. Once they had a
collection of congruent objects, they described each using the properties of symmetry,
focusing on such things as whether the object contained lines of symmetry and how
many, why the objects were or were not symmetrical, and if they were able to make two
congruent shapes.
Figures 8 and 9 illustrate the outcomes of the grade four students’ symmetry
project using the Instamirror app. The final result consisted of a collage of the photos
with spoken or written explanations. Leah created the following two examples for her
collage in which she explained that there is only one line of symmetry in each. “The line
of symmetry runs vertically through the shape. This is the only line of symmetry because
when it cuts the shape in two, both pieces are matching, just flipped. There could be no
other line of symmetry that could cut each of these two photos in half so that one half is a
mirror image of the other” (Field Notes June 6, 2014).

Figure 8.
Leah’s symmetry project.

Figure 9.
Leah’s symmetry project.

While the students were in the process of completing this assignment, I was able
to observe and ask them what they thought of this app. Leah spoke to these questions and
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said, “I usually don’t do a lot work in the classroom because I am not good with paper
and pencil. Instead of just sitting in your desk, you can get up and see what everyone is
doing” (Field Notes June 6, 2014). Each student was intrigued by what others were able
to create. Sarah became very lively and truly wanted to share her assignment with the
rest of the grade fours. She was able to point out the line of symmetry and explained the
properties, saying, “I created it, and I was able to explain why. It looked funny at first,
but I understand why my fingers are symmetrical. It was fun and real” (Field Notes June
2, 2014).
Grade Five and Six Geometry and Measurement
As the grade four students were discovering symmetry using the Geoboard app on
the iPad, the grades five and sixes were working on Geometry and Measurement units
that focused on the characteristics of quadrilaterals, prisms, and pyramids. To begin, they
explored and described quadrilaterals in mathematical language and made posters that
were placed around the classroom for reference. As an assessment, to describe properties
of quadrilaterals, the grade five students used an app on the iPad called ASK3. With this
app they took photos of irregular quadrilaterals throughout the school building using the
iPad and uploaded them into ASK3. The students each then chose one of their irregular
quadrilaterals, created a voiceover to identify its characteristics, and shared them in the
classroom folder of the ASK3 app. Once all of the students had uploaded their photos
and characteristics of their irregular quadrilaterals, they logged into the class folder and
listened to each other’s contributions in order to provide feedback. As they were sharing,
I observed and listened to them discuss each other’s presentations. They commented on
what they did well and what they may have missed or could have improved.
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The grade five students also used the Geoboard app to visually demonstrate their
understanding of the characteristics of prisms and pyramids. The following quotes were
collected from students and captured in my field notes on May 24, 2014. Luke stated, “It
is easier to the use Geoboard app because when you use the actual thing, you worry about
the elastics breaking. But using the Geoboard app, you don’t have to worry about the
elastics, or sharpening your pencil and getting paper to record. It is all right in front of
you ready to go.” The students demonstrated their knowledge of the characteristics of
prisms and pyramids by constructing regular 3D objects, cubes, triangular pyramids,
rectangular prisms, and then they challenged themselves to create new and more complex
3D objects, octagonal prisms or pentagonal pyramids. The virtual coloured elastics on
the Geoboard app made creating these geometrical solids easy to see as a 3D object.
Luke said, “Sometimes my mind wanders: I don’t understand. But when I am using the
iPad it is always a new experience. It is something that I look forward to and it
challenges me.”

Figure 10. A grade five representation of a rectangular pyramid.
Figure 10 is an example of a rectangular pyramid created by the grade fives.
Using different coloured elastics allowed them to see that the 3D pyramid was made up
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of two different 2D shapes, a rectangle and four triangles. The geometrical solids that the
grade fives and sixes were able to construct using the Geoboard app impressed me. As I
observed them using this app selected to meet the curriculum outcome, I saw that it was
much easier for them to grasp the concept of building 3D geometric solids. The textbook
offered visuals, but only in certain stages of construction. Using this app, the students
were able to view the whole process step by step and at their own pace. After the
students had an opportunity to create 3D objects using the Geoboard app, it was time for
them to physically construct a 3D solid. During this activity, if their 3D geometrical
shaped did not turn out, they could use the visual representation from the Geoboard app
to help them fix their mistakes.
An Unexpected Outcome: Minecraft and Language Arts
When Hannah and I introduced digital technologies as tools for learning in Social
Studies and Math, students also wanted to use them during their free time. They had been
staying in more often during lunch and recess to use the iPads because they knew that
they had limited time with them. One of their favorite apps to use on iPads was the free
version of the game Minecraft. Hannah and I had heard of this game and the numerous
ways in which other teachers have been implementing it into their teaching practices, but
had never seen it in action. Once Minecraft was introduced to Hannah’s students as an
application to use during school hours most of them knew exactly where to start because
they explored with it on a regular basis at home creating their own individual empires.
However, in the classroom they were able to work and connect together on the same
screen to build a collaborative creation. Luke even took some time to sit down with
Hannah to explain how the game worked and the different strategies to use to be
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successful. He became the expert and Hannah was the student. Throughout the following
two weeks, the students enjoyed creating castles, building villages, farming land for
growing food, and destroying enemy intruders in Minecraft during their free time. While
they were exploring and discovering more and more with Minecraft, an unexpected
request came from one of them.
Hannah had been reading the book Holes (1998) by Louis Sachar to the class as
an extra read for whole group discussion. As Hannah was reading one morning right
before lunch, Chad piped up and asked if the class could use Minecraft to build one of the
settings of Holes (1998), Camp Green Lake or Big Thumb Mountain. Camp Green Lake
is a detention camp to which the main character, Stanley, is sent for a crime that he did
not commit and where he and others are forced to dig holes in order to build character;
Big Thumb Mountain is a symbol of the thumb God, where Stanley and his friend Zero
go to seek refuge after escaping Camp Green Lake. Chad is normally a student that is
reserved during academic time but full of excitement during down time. So, for Chad to
propose this project for the class’s novel study was completely unexpected. Hannah and
I thought that this project idea would be excellent as an aspect of the Language Arts
curriculum that incorporated technology. The other students in the class were excited
about the idea and were enthusiastic to take on this student-directed challenge.
As the project began to develop, the class split into two self-selected student
groups based on which setting, Camp Green Lake or Big Thumb Mountain, interested
them the most. Each group worked collaboratively to outline a plan as to how they
would start constructing their setting with the tools and materials provided by Minecraft.
Together, they discussed what they could use to form Big Thumb Mountain or lay the
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foundation for Camp Green Lake. Each group member had a responsibility crucial to the
development of the setting. Such tasks included blasting rock to make smooth surfaces,
laying sand as a foundation, building cabins, planting vegetation, creating physical
features, and adding livestock.
While listening to the students discuss Holes (1998), I noticed that they were
talking about how much they enjoyed the characters and the events that were taking
place, the plot of the story. Everyone was engaged in planning and preparing because
they were interested in bringing the novel alive, as they believed it to be. When a certain
element in the setting was not available using Minecraft, the students had to adapt and
become creative with what they had. As Chad said, “Yeah, sometimes it was hard
because you don’t have all the materials in Minecraft that you need.” Luke elaborated,
“We put our thoughts together and compromised by using other pieces that Minecraft
provided. For example, we used onions to represent beets” (Field Notes June 13, 2014).
Throughout the process of constructing their settings, the students questioned the
most efficient way to get things done. How would they build a sound structure for their
camp or a base for their mountain using the materials in Minecraft? Students whom I
had not previously seen put themselves in leadership positions like Chad, Ryan, and
Leah, stepped up and began to establish plans to solve these problems. Marie said, “It
was more fun because we combined learning and playing together. It helped us
understand the story better.” Anna stated: “It helped us understand the story better
because Minecraft let us see the project. It was visual. We were able to be more creative”
(Field Notes June 17, 2014). The students reflected and predicted whether their settings
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were true depictions of the novel’s settings. As they continued to read, they used their
visual creations as a means for understanding the progression of the novel.
The students became more engaged and connected to the book, Holes (1998),
because they took responsibility for their own learning by creating, representing, and
visualizing the elements of the setting of the story. Becky said, “When I heard that we
were using Minecraft, I couldn’t wait. I guess you could say that sometimes I am not
engaged with reading in a textbook or book; I get bored. So, when we were using
Minecraft, I was having a lot of fun” (Field Notes June 17, 2014).
Hannah also reflected on the experience:
I have discovered that most authors have a message and their message is not
always determined through writing. Often it is through conversation and other
forms of representation. Their projects that they created on Minecraft showed
their understanding and enthusiasm for the book. The kids were excited to share
their learning and understanding through Minecraft. This became the big buy-in.
If they did not have that positive buy-in, it is really hard to bring on engagement.
So, because of this project, I had classes where all students were engaged (Follow
up conversation, July 11, 2014).
Figures 11 and 12 are the students’ visualizations of Camp Green Lake and the
warden’s cabin from the descriptions in the novel. Louis Sachar described the setting of
Camp Green Lake as land that was barren and desolate with few rundown buildings and
tents. There were a few trees and no weeds; basically, a vast wasteland (Sachar, 1998, p.
13-14). The lake was full of holes and mounds that reminded Stanley, the main character
of pictures that he had seen of the moon (Sachar, 1998, p. 27). The students cleared away
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forest and rock to build a platform for their desert setting. They were able to build
cabins, lizard cages, and plant onion gardens. They represented all the holes by digging
just one. They knew that the structure of the platform that was built to support the setting
of Camp Green Lake would be compromised by digging more.

Figure 11. Camp Green Lake

Figure 12. Warden’s Cabin

Figures 12 and 13 are screenshots of the students’ interpretations of Big Thumb
Mountain from the description in the novel. In Holes (1998), Louis Sachar described Big
Thumb Mountain through the eyes of Stanley, the main character. From a distance,
Stanley thought that he saw an unusual rock formation on the top of a mountain peak that
resembled a giant fist; with the thumb sticking straight up (Sachar, 1998, p. 128). Stanley
believed this thumb was a representation of the “Thumb of God” (Sachar, 1998, p. 131).
The students built up the mountain using different layers of rock and sand so the structure
of the mountain would not cave in. They added a waterfall, a lake, an onion garden, and
at the top, a rock formation in the shape of a big thumb.
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Figure 14. God’s Thumb.

Once they had completed their projects using Minecraft, each group presented their
interpretation of the setting using a document camera and a projector to a grade seven
class and the administration.
After each group presented their settings, the principal and vice principal guided a
whole-class discussion on the process of creating and developing them. They began the
conversation with “It seems as though you are excited about this project, what made it
different?” Marie answered, “Because it was like playing. It helped understand the story
better.” Anna added, “Minecraft let us see the project, it was visual.” The vice principal
wanted Anna to clarify her statement, commenting, “So you are saying that you could not
have done this on paper.” Anna responded, “No, we were able to be more creative. It
was nice to have the visual immediately” (Field Notes June 17, 2014).
The following is a discussion between the principal, vice principal and the class
on their group presentations of the settings of the book Holes (Sachar, 1998).
Principal: It seems as though you are excited about this project. What [makes] it
different?
Marie: Because it is like playing. Not using a paper and pencil.
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Principal: Like playing… it is more fun. Because you merged the learning and
the playing together.
Marie: It helped us understand the story better.
Vice Principal: Why did it help you understand the story better?
Anna: Because Minecraft let us see the project. It was visual.
Vice Principal: So you are saying that you could have not done this on paper.
Anna: No, we can be more creative. It is nice to have the visual.
Principal: Chad, you seemed to be more motivated using Minecraft for this
project. How come?
Chad: Minecraft is one of my favorite games. I like playing it and I have it set up
on a bunch of different game systems, too.
Principal: So you are good at it. So that helped you because you were good at it.
Chad, how did you understand the story better by doing that?
Chad: You could actually make the setting. Once you have made the structure,
you can do the inside, but you can’t do that on paper. It is hard to make 3D
things on paper. Minecraft is all 3D.
Principal: What happened when you did not know what to do? Like when you
went into a room and didn’t know what it should like. What did you do then?
Chad: I tried to think back into the book. I asked Olivia because she has read the
book before.
Principal: Chad, that is really interesting to me. You had to go back and reflect,
think, predict. You had to really think about your predictions to see if they would
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be really true based on the setting. You really got to understand the book better.
Would that be fair to say? Did it make you understand the book a lot better? Did
you understand this book better than the last one you read?
Vice Principal: What made reading Holes different?
Chad: Hearing the words out loud?
Vice Principal: When you hear the words out loud, what is going on your mind?
Chad: Storing them and visualizing.
Vice Principal: Are you visualizing what you can do in Minecraft when you are
listening to the teacher read the book?
Chad: Yeah. Sometimes it hard because you don’t have all the materials in
Minecraft that you need.
Luke: Then you have to compromise. Use other pieces,
Vice Principal: Then you have to compromise and adapt. Those are great skills
to have.
Principal: Olivia what did you like about this project?
Olivia: It helps to visualize the setting.
Principal: You had to articulate what you are trying to show the audience.
So now that you have done Minecraft for “Holes”, do you think you can use it for
geography lesson, to see and visualize things? Or a History lesson. Do you think
that you could do a map, a map of North Rustico?
Luke: It would not be exact, but it would be pretty close.
Principal: A representation. Do you think that you could take it one step further
and create your country in Minecraft that you did a plan for in TUX paint? Could
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you take it and make 3D? Do you think that you could take your planning that you
did in Tux Paint and out it into Minecraft? All of your organization.
Marie: It would be easier. To have a plan then build.
Vice Principal: After you have had the chance to visually represent the story and
have had the chance to talk to your friends, and after having the chance to predict
this story, could you think that you could write a prediction based on what you
have done Minecraft.
Chad: It would be easier to write after I have seen it (Field Notes June 17, 2014).
These students’ responses indicate their excitement, engagement and motivation.
On their own, they created groups, established group norms, and developed individual
responsibilities to plan and develop the settings from the novel. It became a very rich
learning experience for them because they directed where and how they wanted to go
with their learning. The final design of the two settings of the novel in Minecraft allowed
each group to use their imagination to create 3D visuals that could not have been
accomplished using paper and pencil and which enhanced their understanding of the
novel. Anna stated above that Minecraft let her see the outcome of the project, providing
her with a visual to understand the novel better. The motivation and engagement piece
emerged when the students realized that it was their visual, their own creation that
allowed them to reflect on and predict the words from the novel which gave them the
opportunity to bring the setting alive in Minecraft. Hannah commented, “They spent
more time on task than ever. There were less behavioral issues in the classroom.
Learning was fun and engaging” (Field Notes July 11, 2014). These students brought the
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story to life by presenting their own interpretation of the settings by creating visuals that
they believed to be accurate representations of what appeared in the book.
Although this was a surprising complement to this research project, Hannah was
able to evaluate her students based on curricular outcomes in the area of English
Language Arts. According to the Prince Edward Island Department of Education English
Programs, Atlantic Canada English Language Arts Curriculum students are expected in
grade four to “Contribute to conversations and small-group and whole-group discussion,
show an awareness of when to speak and when to listen (p.36) and experiment with
language, appropriate to audience, purpose, and form, that enhances meaning and
demonstrates imagination in writing and other ways of representing (p. 48). In grade five,
students are expected to: “Listen critically to others’ ideas or opinions and points of view
(p. 54) and make deliberate language choices, appropriate to purpose, audience, and
form, to enhance meaning and achieve imaginative writing and other ways of
representing (p. 68). In grade four and five students are expected to record observations
of students’ use of various strategies (e.g., use of text structures to make meaning (p.41,
61), use students’ writings and other products (e.g., drawings, dramatizations) to assess
their abilities to read and view with understanding. (p. 41, 61), describe, share, and
discuss their personal reactions to texts (p. 44, 68), and students need to learn to describe
feelings, reactions, values, and attitudes. They also need to discover and express personal
attitudes, feelings, and opinions (p. 48, 68). These curricular outcomes were achieved
when all students demonstrated that they were able to collaborate on the planning and
development of their project and discuss ways to solve problems with one another in
order to create a visual representation of a setting from the novel Holes (1998).
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Chapter Conclusion
Hannah and I created an environment where her students felt confident with
making choices and working together as a group to solve difficult tasks. Digital
technology supported their efforts to choose how they were going to learn and the means
by which they were going to demonstrate this learning. Using the digital technologies,
the students gained more confidence with the work that they were producing which
enhanced their motivation to stay focused so they could be successful. The digital
technologies became a tool, a strategy, that each student embraced to engage them in
their learning.
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Chapter V: Discussion
Introduction
Sitting at his desk at the front of the class in a row with the other grade four
students, Ryan looks up at the class schedule and reads the morning message. The
colours that appear on the schedule help him to recognize which subjects he has for
today, Wednesday. The morning schedule is as far as he goes because there is no way he
would remember the afternoon.
“Good morning, Ryan. How was your night?” Mrs. Smith (Hannah) asks.
“It was good. I played with my cat and then helped my dad with the car,” he
replies.
“This morning we are going to first go over our Math homework then we will
continue on with drawing fractions,” Mrs. Smith tells Ryan so that he is prepared.
Ryan squirms in his seat and glances around the room because he knows that he
did not finish his Math homework on equal fractions; it was too hard for him to even try.
He thinks back to yesterday’s lesson when his fingers kept getting in the way of moving
the fraction bars one on top of each other to see which ones were equal; it was
frustrating.
“Mrs. Smith, can I go to the bathroom?” Ryan blurts out.
Mrs. Smith just ignores him because she knows that he is avoiding Math.
Ryan sits with his head down on his desk while his classmates answer Mrs.
Smith’s questions about last night’s homework. As Mrs. Smith begins the transition into
today’s lesson, Ryan lifts his head to see if it might be something he can actually do.
Coloring fraction circles is not what he was hoping for. Staying between the lines is
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something that he struggles with. He thinks, “Only if they were colored for me, or if I
could tell someone how many to color, then maybe I would feel smart, but who will help
me? He looks around to all of the other grade four students and sees that they are busy
with their own work. Mrs. Smith has already moved on to teach to the grade fives. At
this point Ryan shuts right down.
Although Ryan's response in class may have been more extreme than most of his
classmates, it was not atypical. He was unmotivated and disengaged from regular
classroom routines just as they were. Hannah recognized this and our research
collaboration began with her wish to remedy the situation and her willingness to explore
the potential of digital technologies to help do so. The question was, how were we going
to provide digital technologies for the students to become engaged in their classroom
routines when there was limited access to devices and an internet connection in the
school?
The internet could only be accessed by all the students at the same time in the
computer lab; however, the lab was rarely used because of its limitations. For example, if
all students were to log onto to the network at the same time, the computers would crash.
In addition, the Firefox search engine was obsolete and other applications such as MS
Word would not function properly. To overcome this obstacle and to provide every
student with personal simultaneous access to digital technology and internet access we
used a Raspberry Pi that Hannah purchased to create a Wi-Fi hub in the classroom. In
addition, we secured a class set of iPads from the University of Prince Edward Island for
the students. For the first time, students had the opportunity to use a mobile device at
their seats to complete their learning activities. They were enthusiastic and could hardly
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wait to begin exploring with the apps installed on the iPads. Not only were the students
excited about the Wi-Fi that the Raspberry Pi provided for them to explore with the
iPads, so were Hannah and I. We were able to provide new strategies and tools for
student learning in the classroom.
Many students had already been exploring and successful with digital technology
outside of the classroom; as they gained confidence with it in the classroom as well, they
were able to take a challenging concept and make it their own through a personal
connection. Dewey (1938) believed that real-life connections were important for
learning. He also maintained that individuals' understandings of an unfamiliar concept
would be facilitated by processes of inquiry and construction of their own meanings. By
bringing digital tools into the classroom, Hannah and I were enabling students to use
devices similar to those with which they were familiar outside of the classroom to
contribute to their learning inside. In other words, the students were able to make
connections between devices they used in real life and their classroom learning. In
addition, pedagogies Hannah and I chose provided appropriate opportunities for students.
As argued by Cuban (1994) the combination of technology and pedagogy created an
enhanced teaching and learning environment. As Hannah and I started to integrate these
digital devices and the associated digital skills such as appropriate keywords in search
engines, what constitutes reliable information from the internet, and guiding students
through the exploration of iPad apps into Social Studies and Mathematics, we watched
students who would normally struggle with learning become leaders. They created an
environment where they felt comfortable to collaborate with one another in order to
explore challenging concepts, where they could choose different ways to demonstrate
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their creativity and imagination, and where they were engaged and focused on producing
quality work. The intervention we designed focused on outcomes mandated by the Social
Studies and Mathematics curricula while cultivating what we hoped would be a
motivating and engaging learning environment to explore three research questions:
• How do digital technologies influence student motivation in the classroom
setting?
• How do students respond to using digital tools in the classroom?
• When given the choice, do students choose to use digital technologies over
alternatives and how do they identify them in the process learning?
The remainder of this chapter will discuss the research questions with respect to
the findings of this study, and in relation to the literature. I will also identify the
limitations of the study, recommendations for future research, and considerations of how
these findings could enhance current teaching practices.

Question 1: The influence of student motivation in the classroom setting
Self Determination Theory: Autonomy, Competence, and Relatedness
During the first few days of observing Hannah’s class, I found that most of her
students struggled to get down to work without an argument. They took a long time
getting their textbooks, novels, and supplies out, sitting down, and starting work.
However, once they had the choice to use the iPads, the time it took them to organize and
begin their work decreased significantly. The opportunity to use the iPad seemed to
enhance their motivation to start work. However, as the study progressed and data were
being collected and analyzed, the relationship between digital technologies, unit design
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and the autonomy, competence, and relatedness of Ryan and Deci’s (2002) Self
Determination Theory became apparent. The learning environment implemented over
the course of the study allowed students to explore various iPad and computer
applications to make personal connections, collaborate with each other to reach a
common goal, and choose different ways to demonstrate their learning. Having a choice,
developing a feeling of competence with the technologies and the curriculum material,
and a sense of relatedness through collaboration while using digital technologies, students
began to own their learning. They found it to be interesting, appealing, and fun. They
became hooked and wanted to continue exploring to make sense of these experiences.
The result was a clear increase in motivation and engagement. As suggested by Dewey
(1938), the students became motivated and engaged in their learning when they could
explore and make meaning of the world around them.
Engagement grew with students’ growing competence with the digital
technologies. This was evident as they demonstrated their enthusiasm for and capacity to
produce quality work. For example, Microsoft Word (MS Word) gave them the tools
they required to produce high-quality work right in front of them on the computer screen.
They formulated questions about formatting photos, adding hyperlinks, creating
textboxes, and inserting clip art. As the students became more comfortable with MS
Word, they had an easier time manipulating text and fixing mistakes. They also became
more creative with choice of font, colours, and with adding charts, tables, and pictures.
These are all indications of growing competence, confidence, and motivation because the
students enjoyed the task and they were willing to venture into territories that paper and
pencils would not have allowed. The growing competence and resulting motivation of
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the students using MS Word recalls the work of Collins and Halverson (2009) who
argued that technology holds promise for engaging students in deeper learning by having
them ask questions and find solutions. These researchers suggest that using digital
technologies facilitates student motivation as well as their competence, so they will seek
and tackle tasks that they might not otherwise have been able to attempt using traditional
methods.
As digital technology became routine for students to use to support their learning,
further evidence of autonomy became evident. They chose to use search engines to gather
their information rather than turning to the limited text resources that were offered to
them in the classroom and the library; in other words, they took ownership of their
learning environment because they were able to choose a method of research which they
believed would give them the most up-to-date information immediately. They made
decisions about how they would find their own information and evaluated their own ideas
by sharing them with others (Stefanou, Perencevich, DiCintio, & Turner, 2004 as cited in
Fried & Konza, 2013), something which also illustrates relatedness. The students found
relevant, interesting, and unique facts within minutes using keywords for their online
searches and were eager to share their information with others and help other group
members with their searches.
Comfortable and confident using search engines, student excitement was evident
as they explored National Geographic, museums, Google Earth, and online student
encyclopedias. These web-based resources contributed to research that was both more
current and in greater depth than what would have been otherwise possible had they
restricted themselves to school and classroom resources. The students were motivated
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and engaged to do research using technology because it allowed them to connect with
experts by reading news articles and watching video clips related to their topics.
Technology opened doors which provided students with a gateway to diverse information
that engaged them beyond the walls of the classroom and community. Dewey’s
perspective (1938) emphasizing social interactions between the student and the wider
society was apparent in the students’ uses of search technologies.
Tux Paint sparked creativity and motivated the students to stay on task as they
worked in a group to complete their Create Your Own Country project for Social Studies.
They exercised autonomy by choosing shapes, patterns, colors, and symbols to illustrate
the geographical features of their maps. These choices contributed to personal
connections to their work. These connections contributed to a willingness to collaborate
and cooperate with each other as they explored the computer software. They were eager
to show what they had discovered, and keen to learn more from their peers. They created
a positive, caring environment that enhanced engagement and motivation through
feelings of acceptance (Fredricks, 2004 as cited in Fried & Konza, 2013), an outcome
that reflects Ryan and Deci’s (2000) belief in the relationship between motivation and
personal connections to exploration, play, and seeking challenges which reflect interest,
enjoyment, and pleasure. Again, as argued by Dewey (1938), when an experience
arouses curiosity, strengthens a desire for further exploration, and can be connected to
real life situations, it becomes the driving force for education. The students were
exploring, experiencing enjoyment, and making choices to create their countries based on
their interests and personal connections.
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Motivation through personal connections was also evident in the Mathematics
units. In their investigation of the characteristics of quadrilaterals, grade five and six
students made the learning task personal by using the camera on the iPad to take photos
of quadrilaterals they found in their environment. They then used these as examples
instead of those from a textbook. This experience was more meaningful to the students
because they connected their understanding of quadrilaterals to objects in the real world
around them.
The younger children in grade four also found using technology provided a more
meaningful and engaging means to show their learning in Math. In their study of
symmetry they found that moving elastics on a geoboard and recording their information
with pencil and paper was frustrating. Elastics broke, mistakes were not easily fixed, and
focus decreased. However, when they explored the mathematical concepts through the
medium of the various digital technologies, they were engaged and motivated to
complete the task. With one touch on the screen, “elastics” were manipulated to create
shapes and show symmetry. If mistakes were made the shapes were easily deleted.
Digital technology alleviated the struggles to concretely demonstrate knowledge of 2D
symmetry.
Technology not only gave them the opportunity to express their knowledge but to
dive deeper into the characteristics and details of 2D shapes. The grade four students took
ownership of their learning by taking control over the concepts that they were
investigating by making the learning meaningful and personal. We provided the digital
technology and they found a way to master and understand the concepts. This recalls
Bleazby’s (2012), Dewey’s (1938), and Warschauer’s (2011) suggestions that the
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learning process takes place when students are able to construct meaning and
understanding of their experiences and, in turn, internalize them for future investigation.
Even though the curricular outcomes remained the same, the technologies and unit design
enabled enhanced student motivation and engagement in achieving them.
Student Ownership of Motivation and Engagement
Although the roles of autonomy, competence and relatedness were evident in
increased student motivation and engagement in the Social Studies and Math units
described previously, one of the most surprising outcomes of the study was the extent of
the student ownership and the deeper levels of motivation and engagement that emerged
as the students showed their learning and understanding of the novel Holes (1998)
through the use of Minecraft. Many of the students in Hannah’s class used Minecraft
outside of the classroom. Therefore, when Hannah and I granted their request to use it as
a means for students to demonstrate their knowledge, the students were able to take a
learning task and connect it to a real-life experience. They demonstrated enthusiasm, joy,
and interest when they understood that they had a voice and a choice in the Language
Arts activity in which they were engaged. The choice reflected both their autonomy and
their competence with the software they selected (Niemic & Ryan, 2009).
This was particularly evident with respect to those who had previously struggled
with expressing their knowledge through written descriptions on paper. Chad, a student
who had mostly followed the directions of others in previous activities became the leader
using Minecraft because he was competent and confident that he would be able to show
his learning through this videogame. He and those like him who were comfortable with
Minecraft became the experts, teaching and supporting those who were unfamiliar with it.
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The choice (autonomy) of Minecraft and their competence with it enabled this group of
experts to create a collaborative environment for the entire class to express its learning in
the area of Language Arts (relatedness). Minecraft became the tool for those who were
otherwise hesitant to learn to become successful and confident.
This unexpected outcome became the most exciting part of the project. The
students became more motivated and engaged with the novel in Language Arts because
they were using a technology, Minecraft, with which they were familiar. Because it was
their idea to use Minecraft as a means to demonstrate their understanding of the literary
element, “setting”, they took responsibility for their learning. They brought Minecraft to
the table and Hannah and I stood back and became the bystanders. They created the
criteria for the project, formed groups based on interest, and delegated responsibilities to
one another to create in Minecraft their own interpretations of the author’s description of
the settings. They used all the resources provided by the game to achieve their goal and
invested considerable time, effort, and ingenuity in solving problems created by the
limitations of the software. The students’ autonomy, competence, and relatedness was
evident throughout, as was their motivation and engagement. Schooling may not always
recognize and build on what students know or can do, but Minecraft allowed these
students to construct knowledge based on their interests and what they already enjoyed
doing, playing the game.
As a well-known example of a videogame played by young people and as used as
a part of this study, Minecraft recalls Rigby and Ryan’s (2011) assertion that motivation
and engagement could be enhanced through videogames. In crafting the settings from
Holes (1998) in Minecraft, the students went beyond playing a videogame to creating
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one. As argued by CEP (2012) and Rigby and Ryan (2011), videogames became an
influential tool for learning because they provided students with an opportunity to express
themselves through making choices with real-time consequences. They learned from
their failures and were able to try again and again to find solutions.
The students’ experiences with Minecraft also recalls Seely Brown’s (2006)
description of how a videogame can translate into useful leadership and social skills in
the classroom. In World of Warcraft, a strategic type of videogame, the guild leader must
build a successful guild to complete complex quests. S/he must find recruits with various
skill sets in order to develop group strategies for the quest. To keep the guild running,
the leader and the other guild members must create and follow governing principles and
find ways to solve disputes equitably. Videogames and simulations such as World of
Warcraft can allow students to develop problem-solving skills, a sense of competency,
relatedness and autonomy that can be transferred to an educational task in the classroom
(Rigby & Ryan, 2011). Minecraft provided opportunities for the students in this study to
demonstrate leadership, collaborate with the group to solve challenges, and feel confident
with the choices that they were making to successfully create their setting. From the
beginning to the end of the Minecraft project these students owned it. They chose the
videogame that Hannah and I had little knowledge about and had the confidence to teach
us the basics of developing a civilization in Minecraft.
Implementation of digital technology in the classroom did not address or solve
any problems on its own; rather these problems were addressed through a combination of
pedagogy and digital technology. Hannah had been open to redesigning her teaching
practices in conjunction with the use of technology and the shift in pedagogy enabled
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students to make choices to support their learning. Their gains in competence were
demonstrated in their successes, and, as demonstrated in their Minecraft experience, they
were willing and ready to use technology to address new challenging situations. The
students had access to the digital tools to perform the academic tasks and they explored
various methods to solve problems or demonstrate their learning. From taking their own
photos of examples of quadrilaterals around the school and choosing symbols in Tux
Paint that represented aspects of their countries to developing a virtual setting of the book
Holes (1998) in Minecraft, the students were using technology for authentic knowledge
creation.
The Influence of Digital Technology on the Motivation and Engagement of Students
on Individual Educational Plans
As well as contributing to an overall sense of greater student motivation and
engagement, the uses of digital technologies in Hannah’s classroom particularly stood out
for the impact they had on those students who received curricular modifications
according to their Individual Educational Plans (IEP). These students were among the
most disengaged and became the most engaged. Using MS Word, for example, Dylan
was able to overcome his aversion to writing, because of his ability to control the mouse,
copy and paste information from the internet, and then turn it into his own words. Dylan
was motivated and engaged as he used MS Word to gather and then report information
because technology made writing easier. Ryan, who became frustrated when he had to
perform anything that required fine motor skills excelled using the Geoboard app on the
iPad to demonstrate his learning of symmetry. With no breaking of elastics, just a touch
and swipe on the screen of the iPad, Ryan was able to stay focused and engaged because
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technology eliminated the frustration of physically manipulating elastics. Kate, who was
visually impaired, was able to connect the iPad that she felt comfortable using to the WiFi in the classroom and use the same apps as the rest of the class. For her to use a digital
device in the classroom to complete an academic task was extremely important. Her iPad
allowed her to enlarge most webpages to full-screen view and with the bright colours in
the apps, Kate was able to stay on task for longer periods of time. She had fewer
breakdowns and outbursts because she was engaged while using the digital device.
Using technology, the students on IEPs were able to stay focused for longer
periods of time, began to work more independently, and appeared more motivated to
attempt challenging tasks that would have puzzled them in the past. They did not
interfere with the learning of others because they were engaged in the technologies that
helped them stay focused and on task. These students moved forward on their own,
found strategies to get out of slumps faster, and got back on track when they were
immersed in the technology; they gained competence as they moved through the project.
Activities in the classroom that optimize competence are those that provide some
challenge. Through this project, all students on IEPs were given tools that they would not
otherwise have access to and through these tools, they achieved success and immediate
feedback that supported the growth of their academic capabilities; some of them became
effective classroom leaders. (Niemic & Ryan, 2009). This is especially important for
most students on an IEP because, for them, academic success is not something that they
believed was achievable. However, with the right digital tools, they had choice, felt
competent, and became part of the classroom learning community. I was constantly
amazed by the difference in effort by the students who received curricular modifications
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and the completion of their tasks using technology. They appeared well motivated and
engaged and found success seemingly well that they were not able to achieve previously.
Collins and Halverson (2009), Gee (2012), and Ryan and Deci (2000) argue when
students perceive that they are capable of producing results they will stay motivated and
engaged and become more confident in seeking out new and challenging situations.
Technology can be a means to support students in becoming actively engaged in their
learning, as well as learning how to communicate using different approaches and
processes, and developing meaningful experiences. This was certainly the case with the
students on IEPs.
Question Two: How do students respond to using digital tools in the
classroom?
With limited access to digital technologies for learning in the past, Hannah’s
students embraced and valued the opportunity to use it daily as a part of this project. The
initial sense of excitement may have been the result of the novelty of the new tools and
instructional approaches, but as the project went on they increasingly took charge of
using it as a means both to develop their knowledge of subject-area concepts in Math and
Social Studies and to demonstrate it. They stayed focused on their tasks and were more
willing to work with, help, and support one another, all of which had been limited in the
past. The students’ responses to the technologies demonstrated an almost universally
positive impact on their motivation and engagement, but also on the quality of their
learning.
The environment that Hannah and I created with technology allowed the students
to work in and learn from experiences differentiated to meet the strengths of each student
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and address challenges. The students responded with excitement. The duration of the
excitement was a response to the environment that catered to their individual needs. Once
immersed in this educational setting, they began to generate relevant inquiry-based
questions and develop strategies to move forward. This is seen, for example, in the Grade
4 students’ response to the Mathematics outcome that they should be able to identify the
characteristics of both a prism and pyramid. Once we had discussed the characteristics of
prisms as a class and the students had been guided through numerous questions related to
these characteristics, they then asked, “Now that we understand the characteristics of a
regular prism, how could we describe those of a pyramid?” Using the geoboard app and
the virtual math program from LearnAlberta.ca, the students answered their question.
Their growing capabilities to take ownership of a deeper challenge was the result of an
increasingly self-directed classroom which granted them greater autonomy.
Even greater ownership was evident in the response of the small group of grade
four students to the use of a web-based geometry program on the iPad in order to
understand the very abstract concept of a 2D net folding into a 3D geometric solid. This
is a hard concept to grasp and when students are expected to learn from a textbook, it
becomes even more difficult. However, the technology enabled them to manipulate the
folding and unfolding of the 2D nets or 3D solids at their own pace by touching and
swiping the screen of the iPad. Once they became comfortable with the relationships
between the 2D nets and 3D solids, their growing competence and confidence enabled
them to turn it into a game. They raced to see who could determine the name of the 3D
object before it became a solid, or they described the number and name of the shapes as
the 3D solid unfolded into a 2D net. The students’ choice to design and create a game is
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evidence of self-directed learning and ownership. They associated a learning activity with
a success, including the positive feelings of motivation and engagement. The academic
outcome was the byproduct of the meaningful game that they created, relevant to their
understanding (Ryan & Deci, 2002). The learning activity that they developed shows
their relatedness, competency with the Math concepts, and their autonomy. The grade
four students were learning, but at the same time responded with creativity.
Without technology, students might have been able to find an engaging and
interesting way to demonstrate their learning of geometric solids; however as argued by
Papert (1980) and Cuban (1994) this particular technology played an integral role in
making teaching and learning self-directed, active and engaging. The LearnAlberta
technology that the students were using on the iPads became a powerful carrier of ideas
and change that broke down the traditional lines of education, that of the teacher as the
main source and deliverer of facts and information and the student as the receiver of
knowledge. It supported the students in linking pedagogical activities to authentic
knowledge creation and allowed them as game-creators to become the architects of their
own learning. The use of technology transferred the responsibility for the process of
learning onto to the students from Hannah and me.
The grade five students also responded to the opportunities provided by
technologies with creativity and critical thinking as they used the iPads and various apps
in their math program as they constructed their learning about the characteristics of
quadrilaterals. Using the iPad camera to take photos of various quadrilaterals throughout
the school, they then uploaded their photos into ASK3 and provided an audio explanation
of the unique characteristics of their quadrilaterals. No one had difficulty giving oral
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descriptions. Once this was complete, they shared their end product in the class folder
within the ASK3 app. They listened to the uploaded examples of their peers over and
over and provided immediate feedback. The personal examples of quadrilaterals became
an opportunity to demonstrate their construction of knowledge of the intended curricular
outcome, to describe characteristics of quadrilaterals.
The students were interested in hearing what others had to say about their
descriptions of the quadrilateral because it was personal, it was their own example; they
demonstrated autonomy. When their advice and opinions were heard, they also displayed
their enjoyment by smiling and high fiving one another. Simple textbook exercises would
not have prompted this meaningful discussion, at least not so easily. This activity was a
real and personal experience and the students felt a sense of being valued and cared for
by others around them, a sense of relatedness (Fried & Konza, 2013).
The students’ responses to the activity recalls Gee’s (2012) suggestion that the use
of traditional resources and new technologies such as the internet and iPads are both
important, but that the latter is more likely to contribute to success and personal
accomplishment in the modern world. By providing students with a glimpse of the kinds
of technologies that they will likely be facing in the modern world, teachers’ choices of
appropriate pedagogies and their relationships with the students may enhance their
opportunities for success. Since moving to Alberta, I have found this reflected in the use
of technology in Physical Education by using heart rate monitors, in Humanities by using
green screens and digital cameras, and in Mathematics by teaching students to code.
The creative opportunities offered by some of the technologies implemented
during this study also affected student responses. As Warschauer (2011) stated, in the
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past an over-emphasis on pedagogy involving rote learning, oral recitation, copying, and
imitation minimized the types of skills and practices needed for schools to be successful
in modern society. There was little room for creativity and innovation. Tux Paint and the
teaching pedagogies used in the Social Studies project, however, provide an example of
how the technology enhances students’ response through creative opportunities. They
were more consistently on task than previously and also willing to help one another with
the features of Tux Paint so that everyone could succeed in creating the most innovative
country possible. Collaboration as they used Tux Paint helped the students enhance
creativity, innovation, and meaning, all essential for success in modern society.
The three grade levels responded to the creative possibilities of Tux Paint with the
Social Studies project. However, as the students were presenting their final project for
Social Studies, Hannah and I realized that they could have gone even further if there had
been more time to spend on their projects and had we had more experience with
technology. Initially, the learners were hesitant to let their minds go, to see what they
could do with the technology of Tux Paint. Once their countries were finished, they
could have responded more deeply with a written descriptive piece to complement their
visual.
Exploring, creating, and sharing while using technology with others in the class
became routine and contributed to a sense of enjoyment for students. The online
collaborative space, Edmodo, introduced them to a medium through which they could
share information and communicate with each other. The students used it to organize and
post research findings, read and comment on the findings of others, stay informed, and
chat with peers. All grade levels responded to Edmodo in a comfortable and confident
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manner both in and outside of the classroom. Because Edmodo provided students control
of what they read and how they commented on the postings of others, it contributed to
autonomy and relationships with others, in other words, a sense of relatedness. As well
as a web-based forum for academic information and reminders, Edmodo became a space
where students felt safe sharing their ideas, thinking critically, asking questions,
providing feedback, and having social interactions.
The students’ responses to Edmodo through the ownership of collaborative
interaction recalls Scardamalia and Bereiter’s (1994) work exploring the potential of
online environments to support the interactions of knowledge-building communities. The
forums allowed participants to develop high order thinking and questioning, focus on
inquiry, and present a space for knowledge sharing and enhancement that can be
distributed amongst all participants. Working in such an environment can provide
motivation for students to share ideas that are not only meaningful to them, but to those
within the community. The students’ responses to using Edmodo were enhanced because
they were choosing what information to post, they were sharing ideas with one another,
and they provided constructive feedback on posts from their peers, further examples of
relatedness, competence, and autonomy.
As the teachers, Hannah and I took a step back and considered the possibility that
the students might be acquiring skills that will be relevant to a changing world of work in
which individuals who are constantly connected to mobile devices will play an
increasingly important role. Jacobson (2013) claimed that the world of work is changing
through the mobile devices that enable individuals to stay connected, share experiences,
communicate, and reflect on daily business outside the confines of the office walls. This
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was the method in which these students responded to using Edmodo, the online forum in
which they communicated both inside and outside of the classroom walls.
Possibly the most powerful and dramatic example of the students’ responses to
the opportunities provided by technologies in this project was the completely
unanticipated and unplanned use of Minecraft to build a connection between the setting
of a novel and real-life experience. Responding to an academic task that they had defined
with a technology in which they were intrinsically interested, the students developed a
plan to construct 3D settings described in the novel using the tools and materials provided
in the game. As the students created their settings, every group member had a role to
play to ensure the successful outcome of their project. The students were confident of
fulfilling their roles and responsibilities because they had developed the collective
capacity to work collaboratively. Those who knew how to navigate through Minecraft
felt competent. Those who had difficulties because they lacked previous experience with
Minecraft were able to ask for help from more experienced group members about how
the game was played. When a problem arose, each group collaborated to find different
ways to address the obstacle. Their various levels of expertise with Minecraft and the
sense of relatedness that they had developed throughout the project enabled them to talk
out a plan in order to tackle the problem. Their competence increased because they
reflected as a group on what went wrong and what they needed to do in order to fix it.
The students’ responses to Minecraft illustrate the deep rich learning that was taking
place. Critical thinking and inquiry were evident in each step of the process.
While the students’ responded to the relationship between 2D nets and 3D solids
by creating a game which supported the required learning outcomes, in their self-
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designed novel study they adapted an existing game to their own purposes. Both the
Center on Educational Policy (2012) and Rigby and Ryan (2011) suggested that
videogames such as Minecraft could provide students with experiences that could make
abstract concepts easier to understand, which in turn could help them place these
experiences in the context of their daily lives. The students’ use of Minecraft illustrated
this, as they responded by working together, through their own choices, to create a setting
for the novel Holes (1998).
Collins and Halverson (2009) and Seely Brown (2006) argued that videogames
and simulations challenge students through tasks or stages that become increasingly
demanding. Students are able to practice risky behavior and explore new situations
without real-world consequences. In addition, Gee (2012) argued that videogames and
simulations engage students in complex situations that are specifically designed to make
players respond to incremental challenges that test their growing skill levels thereby
contributing to continued motivation and engagement. Hannah’s students took risks while
developing their plan for their setting and explored the different options in Minecraft to
help them bring their plan to reality. Their challenge came from the choice of using
Minecraft for this project. They owned the challenge and therefore were motivated to
complete it. They responded to the videogame Minecraft, by demonstrating their
learning in a more personal and meaningful way than they had in the past.
Student response to technology in the classroom was one of initial excitement and
enjoyment. However, as the project continued over the six-week period, their level of
excitement and enjoyment persisted. The self-directed learning environment mediated by
the various digital technologies enhanced student motivation and engagement. The
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increased student motivation and engagement encouraged more sophisticated and
innovative responses to the possibilities of the technologies.

Question Three: When given the choice, do students choose to use digital
technologies over alternatives and how do they identify them in the process of
learning?
During this research study, the students appeared interested and excited as the
iPads became integrated as a choice to complete their classwork and that they had
additional time using computers in the lab. It seems quite natural that they would want to
choose these influential tools to demonstrate their learning because they were
comfortable using a range of technological devices outside the classroom. Most of the
students in the research study said that they used digital technology such as home
computers, iPhones, smart phones, and iPod Touches in their spare time for
communication purposes, social networking, videogames, and streaming television shows
and movies. When digital technology was offered to them as a resource to use in the
classroom, almost all students seemed to adapt to using them for research and gathering
of information, for taking and uploading their own photos for an exercise in Mathematics,
for creating a unique artistic representation of a concept in Geography, for collaboration,
and for building a setting for a novel. Just as Rigby and Ryan (2011) suggested, access to
a range of technologies in students’ social lives could be transferred into their academic
lives as well.
Before implementation of the project, the students did not have any significant
digital technology choices in the classroom. They had no access to Wi-Fi and the
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computer lab was rarely used due to older software and technical problems. Hannah and
I gave them the choice of using digital technologies that they did not have in the past.
Over the six weeks of this study, students experienced an enhanced feeling of
autonomy and a sense of control as they began to use digital technologies to support their
information gathering and sharing of ideas as means to support their knowledge and
understanding and as method to demonstrate their learning. This was evident while we
were studying Geometry and Measurement concepts in Mathematics. The grade four
students chose to use the Geoboard app to visually explain the characteristics of 2D
symmetry and a web based program to discover the relationship between a 2D net and a
3D geometric solid. The grade five students chose to upload their own examples of
quadrilaterals in the Ask3 app to verbally describe their properties and characteristics.
Their choice of these apps on the iPads supported their learning visually, immediately,
and with clarity. This resonates with the work of Patrick, Skinner, and Connell (1993),
who suggested that the combination of perceived control and choice are a powerful
influence on the sustainability of student involvement with engagement in the classroom.
Perceived control when accompanied by autonomous behaviour enhances student
motivation. The impact that the students’ choices had in terms of their learning was the
result of the careful selection of the apps and technologies by Hannah and me based on
our understanding and pedagogies.
The students had the option of using other resources alongside digital technology.
Including resources such as math manipulatives, cubes, physical shapes for sorting, and
geoboards with elastics, grid paper, pencils, and the textbook. Despite the various
resources that were offered to them, they consistently chose to use the digital
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technologies. This choice might not have been as attractive to the students if they did not
use similar digital tools at home. For some, there was a learning component before using
the technology; however, Hannah and I had created an environment in which they were
used to collaborating and supporting each other. The students who were unfamiliar with
the digital technologies used in the classroom gained confidence from listening to and
learning from those around them.
The choice to use digital technologies by some students may have been a result of
how it helped them address their struggles with fine motor skills. Using a pencil and a
ruler could be difficult and frustrating at times; however, when they were able to choose
technology that provided them the ability to touch and drag objects displayed on the
screen of the iPad, their setbacks were reduced. They achieved success and gained
confidence, which in turn increased their motivation by continuously encouraging them
to go beyond their current level of comfort. The Self Determination Theory envisioned by
Ryan and Deci (2000) suggests that students will be motivated when they are given the
chance to have a voice and choice with an academic activity, when they are provided
with challenges to feel successful and competent, and when their needs are met. Those
students who struggled with academics in the past had the chance to feel successful when
the choice to use technology was available to them. They became determined to
demonstrate their learning in the most comfortable and confident way that they could
Providing a teaching environment that offers choices to differentiate for all
individual needs is essential for learning. Finding the right tools and strategies that
students can choose to connect academics to personal experience is an important
component in education. This study enabled Hannah to act on her recognition that the
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students needed an opportunity to connect their personal world with their life in the
classroom. This was evident when an opportunity for curriculum outcomes in Language
Arts emerged from student choice. Minecraft helped to support students with the
understanding of the literary element setting. They developed a learning activity based on
their own experiences and interests in mind.
Using Minecraft was authentic, motivating and engaging for them because they
were able to show creativity in ways that traditional methods would not allow. As
Dewey (1938) suggested, when an educational task was connected to a real-life
experience, it contributed to students constructing their own knowledge, which enhanced
their motivation and engagement for learning. In addition, the students’ choices to use
the digital technologies recalled Sha et al.’s (2011) suggestion that environments that
support student autonomy will increase motivation because students will show
enthusiasm and find excitement and enjoyment in their achievement. The self-directed
learning environment that Hannah and I had set up allowed the students to suggest
Minecraft as a digital tool through which they were able to show their knowledge and
understanding of the setting of the novel, Holes (1998). Minecraft, a videogame that
some students were comfortable with and all found interesting, was a choice of digital
technology not planned by Hannah and me. The students’ proposal to use it in their novel
study illustrates their capacity to make a creative and appropriate choice of a digital tool
to further their learning.
The students’ development of their settings using Minecraft did not come without
challenges. They made mistakes that could have changed the outcome of their final
project. However, each group sat down as a team, the members listened to one another’s
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thoughts, and worked to achieve success by overcoming one obstacle at a time. The
students were able to use this situation to build a foundation for problem solving using a
virtual simulation, which was of intrinsic interest to them. Rigby and Ryan (2011) also
argued that through simulations, students can discover how to plan and develop different
infrastructures, and read maps using navigational tools. Learning comes through
historical, mathematical, scientific, and geographical facts that are embedded within the
game or simulation. In our case, the students made the choice of the technology and
planned the instruction themselves. It was a choice we could not have planned.
Implications for Educators
The findings of this case study suggest that digital technologies can enhance
student motivation and engagement in their learning by contributing to challenging and
engaging experiences that provide choice, freedom, and opportunities to share and
communicate with others as advocated by Rigby & Ryan (2011). This finding stands out
from the observed text-based, teacher-centric pedagogy that the intervention replaced
over the six weeks of its implementation. It supports Warschauer’s (2011) argument that
education reform should focus on the skills and practices needed for students to grow up
in modern society and, in fact, by better enabling us to address students’ individual
differences, reminds us of Dewey’s (1938) perspective on the importance of finding time
to connect with students by observing and recognizing their strengths and needs, allowing
them to choose activities that interest them, and emphasizing connections between inclass activities and resources and the world outside.
Creating a learning environment that has students developing and asking rich
questions, thinking critically, and encountering meaningful experiences may require
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extensive modifications to current teaching practices and curriculum implementation
(Bleazby, 2012). The case study reported here made digital technologies the central
connection to open doors and bring about opportunities for students to access and interact
with multiple sources of information in a variety of ways. The most obvious implication
for educators is that digital technologies can have a positive impact on the motivation and
engagement of a wide range of students; however, that positive impact was not simply
the result of installing Wi-Fi in a classroom and providing students with access to iPads.
It also required reconceptualising the curriculum content and classroom practices to align
them with the potential of the digital technologies to support 21st Century Skills
(collaboration, communication, critical thinking, and creativity). The process of
reconceptualization and implementation was greatly facilitated by the availability for the
entire six weeks of the project of a full-time researcher with a strong background in the
use of digital technologies to support student learning. It may be that the extra set of
hands, eyes, and perspectives contributed to the openness to the students’ suggestion that
they be allowed to develop the interpretation of the novel Holes (1998) using Minecraft,
arguably one of the most exciting and inspiring outcomes of the whole research project.
Finally, systemic supports in terms of the principal’s support for the deployment of the
Raspberry Pi based Wi-Fi installation and the small teacher innovation grant were also
essential to the project’s success.
Although the school in rural Prince Edward Island where the study took place is
still not wired for Wi-Fi and has even more limited access to digital technologies since
the loan of the iPads ended, current events at the school nevertheless imply that this was a
very positive experience for the students, and the teacher as well. The Science lab has

DIGITAL TECHNOLOGY AND STUDENT MOTIVATION

119

been wired for Wi-Fi and a new set of notebooks with Wi-Fi capabilities acquired. Even
though the access to Wi-Fi does not yet go beyond the walls of the Science lab, the
students have said that the internet connection is faster and they are now able to use their
own digital devices. Hannah recently purchased an updated version of the Raspberry Pi
that is able to penetrate the walls of her classroom to an area just outside in the hallway
and to the classrooms on either side of her. She believes that technology should be a
huge component of student learning. What is available to educators is important and we,
as teachers, need to adopt technology as the tool that it is, in the environment that is
today. Although this was only a six-week research study, its findings are living on in the
practices of the school.
The findings of this study are also relevant to school boards and Provincial
Departments of Education as they seek to support and promote digital technologies to
enhance student learning through improved curriculum delivery and assessment. This is
particularly true in the Prince Edward Island context where the process of rolling out WiFi in all schools across the province will take place over the next few years. Realizing the
possibilities for improved student motivation and engagement will be maximized if
teachers are provided with opportunities to pursue professional development in the area
of digital technologies and with the time to develop units and lessons for implementation.
Hannah’s and my experiences as two professionals in one classroom supporting student
learning with digital technologies has the potential to be realized in a wider range of
classrooms to create teaching and learning environments that are authentic, based on
interest, and meaning.
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Limitations of the Study
During the process of writing the findings and discussions, some limitations
appeared as significant points to be considered as constraints to this study.
•

A small sample size was chosen for this study. The findings of this study
reflect observations of 14 students.

•

The students who participated in this study were members of a Grade 4-6
multi-grade class in a small school in rural Prince Edward Island. Therefore,
this study is not a representation of students at different grade levels or who
live in urban contexts.

•

The research project took place during the months of May and June, which are
at the end of the school calendar. An earlier start in data collection could have
led to students feeling more comfortable with using technology on a daily
basis in all curricular areas throughout the school year. It would have also
have led to more robust findings with respect to the persistence of the
students’ enthusiasm and excitement.

•

The primary teacher, administration, and myself supported and encouraged
the use of technology as a teaching practice to influence student motivation
and engagement. These are conditions which may not exist in other schools
and/or classes and without which the successes noted in this project might not
be replicable.
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Future Research
Considering the limitations identified previously, it could be suggested that there
is need for further research that could be drawn from a larger population of students at
different grade levels and in diverse communities. Future researchers may be interested
in going beyond the scope of this project to explore the influence of digital technology on
student motivation and engagement in middle schools, high schools, and urban or inner
city communities.
In addition, research specifically pertaining to the influence of digital technology
on the motivation and engagement of students who receive curricular accommodations
according to an Individual Educational Plan (IEP) may be worthwhile. Although there is
an immense body of research with respect to the impact of assistive technology on
students with IEPs, this project stands out because of its use of more general technologies
integrated into a truly inclusive classroom environment. Future researchers may find it
useful to focus on the influence that technology has on motivation and engagement of
students on an IEP to enhance their enjoyment and enthusiasm for learning.
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Chapter VI: Conclusion
Ryan walked into the computer lab with a glow on his face this morning as we
were getting ready to finish up our Social Studies projects. He wanted to show me the
work that he had posted to Edmodo at the end of yesterday’s class.
“Ms. Squire, I was actually able to post some information about the Pacific
Ocean on Edmodo that helped with our group project,” Ryan said.
“Can you tell me how you did this, Ryan?” I asked.
Ryan began to explain to me that he found some facts about the Pacific Ocean
from the internet sites that were listed on the white board, he copied and pasted them into
MS Word, turned them into bullet points, and then posted his Word document to his
group’s space in Edmodo.
“All of the information was right there in front of me. I did not have to write
anything out on paper to share with my group, just post it,” Ryan said with excitement in
his voice. “I even attached a map of the ocean!” he added.
I had a giant smile on my face, knowing that this was a huge accomplishment for
Ryan. Not only did he contribute to his group’s project, but he wanted to share.
“Ryan, this is amazing. You were very successful today and helped your group
with an important piece of your project.” I said. “How does this make you feel?”
Ryan replied, “The information that I found is going to be used in a project this
time. I did not waste time looking for facts in books and then scribbling them down on
paper; I used the computer to help. I found more than I normally would and I did not
lose it. It was much easier.”
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The findings of this project suggest that technology may play an important role in
supporting student motivation and engagement in educational contexts. The participants
in this study had an opportunity to experience a way of learning that was not previously
available to them. Drawing upon the potential that digital technology offers students is
essential as many children today readily relate to technology and with guidance are able
to connect these digital learning experiences of the classroom to the world in which they
live. Providing students with choice and the tools that are necessary to achieve success
in the classroom may enhance their feelings of self-determination and intrinsic
motivation (Brooks & Young, 2011). As teachers begin to introduce too many external
controls, close monitoring, and rewards or punishments, students become less effective,
interested, and inspired. They miss out on more effective teaching practices (Deci &
Ryan, 2000).
In the six weeks of this intervention, Hannah’s class evolved from a largely
unmotivated and disengaged group of 14 Grade 4-6 individuals to a collaborative and
motivated learning community which displayed autonomy, competence, and relatedness.
All three elements of the Self Determination Theory were evident in the uses of digital
technologies and their learning. With respect to the latter, they also demonstrated
intellectual and social engagement through the learning outcomes and their attitudes
towards learning in general. As Hannah and I reflected on this project, we thought that it
was a positive ending for the students’ school year. They had the opportunity to feel
successful, motivated and engaged while using technology as a tool to support their
learning.
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This study not only was supportive in motivating the students in Hannah’s class,
but it had an important impact on those students who received Individual Educational
Plans. For them, it was not just that they were successful using technology, but they were
successful members of the class. This speaks volumes about the importance of inclusion
and the technology that supports inclusion. Hannah and I set up an environment where
these students became equal members in the class and where they could excel in ways
that the more traditionally successful students did not.
Currently, I have returned to Airdrie, Alberta where I am teaching grade 5 to 8
Physical Education and a grade 8 Core French Option. I am in the final stages of
completing a Masters of Education in the Leadership and Learning program from the
University of Prince Edward Island, and I am eager to continue to contribute to
enhancing the understanding of digital technology on student motivation and
engagement. As I walk around the hallways of the school in which I teach, I notice that
the break-out spaces, the learning commons, the creative commons, and the makerspace
areas are consistently being used by students on their laptops or mobile devices in
collaboration with one another completing some curricular task. The rich conversation
and innovation coming from these students as they explore all possible solutions for their
task is incredible.
I hope that when I return to the school where I completed my 6 week study that
the technologies and pedagogies would become a more common practice as a part of the
regular school day. I hope that I would see the same type of creativity and innovation
that originally inspired me for this study becoming a reality for schools on Prince Edward
Island.
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Afterword
While I was on Prince Edward Island to defend my Master’s Thesis, I had the
chance to sit down and reconnect with Hannah. I was anxious to hear about any changes
or advances in digital technologies that might have happened since our time together
during my research. She told me that just three weeks ago, her school was supplied with
two full class sets of Chromebooks for student use. Hannah has done her best to take
advantage of this technology in her grade 2 class when it was available for use. She has
integrated these Chromebooks in the subject areas of Language Arts and Mathematics.
To address some early literacy outcomes, Hannah is using the technology as a station for
Daily 5, a literacy program that fosters independence in elementary grades by offering
five activity choices, where the students are using TumbleBooks, Raz Kids, and Epic
reading. The students are also using the Chromebooks for a typing game to expand their
knowledge of the keyboard. In Math, they are collaborating with one another as they
investigate an application to support building their understanding of polygons. In
addition to curricular outcomes, Hannah has introduced Google Classroom to her
students. They are still exploring the features of this collaborative online space.
Despite the introduction of Chromebooks in the classroom setting, the school still
does not have Wi-Fi for teacher or student use. Wi-Fi does exist in the school, but it is a
secure connection which teachers are unable to unlock. This means that students and
teachers cannot log on to the Wi-Fi on their own personal devices, even though the
purpose is educational in nature. In addition to the frustration of lack of access to Wi-Fi,
Hannah told me that she is unable to download any app on the Chromebook unless it is
approved or offered in the “department store”, a link found in the App Store.
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The school is starting a push to limit cellphone use because of student misuse.
Hannah believes that the students will not learn to use these tools appropriately in a social
or educational setting unless the teachers begin to set new norms and guidelines for a
technological age. She went on to tell me , that student behaviour with personal devices
could be controlled and used in appropriate ways, if this type of technology was more
accessible and was practised on a daily basis in a collaborative educational setting.
Recently I have read two articles that I have discussed the importance of engaging
students in authentic learning with the most effective tools that are available; to promote
technology-enabled learning (Au, Barnes, Geer, White, & Zeegers, 2017; Ertner &
Ottenbriet-Lefwich, 2013). One way to achieve this, is to focus on teacher pedagogies
and not just on the technology. This allows teachers to improve upon their praxis, where
the teaching environment shifts to one that is student-centred. This enables educators and
students to utilize the power of technological tools to solve problems in a collaborative
setting (Ertner & Ottenbriet-Lefwich, 2013). Similarly, Au et. al. (2017) argued that
modifying pedagogical approaches with the combination of new technologies has the
potential to create this student-centred environment and enhance authentic learning.
These researchers went on to say that instant access to information increases
communication, and sharing ideas and resources, as well as supporting differentiation and
increasing student autonomy.
In Hannah’s classroom, the idea of technology and changing teaching practices is
apparent, however there is still a lack of accessibility to fulfill this transformation. Ertner
and Ottenbriet-Lefwich (2013) claimed that there are two types of barriers to that impact
the integration of technology. The first, consists of external barriers which include
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infrastructure, resources, and support. The second, comprises internal barriers which
include the attitudes and beliefs of the teacher. In Hannah’s case, her attitudes and
beliefs towards technology did not stop her from changing her teaching practices, rather,
it was the limited access to the Chromebooks and Wi-Fi, in other words, an external
barrier.
Even with the limited resources that are currently available, Hannah is beginning
to transform her classroom environment into one where students feel a sense of
ownership of their learning. Using the Chromebooks for early literacy, she is able to
provide an opportunity for her students to demonstrate their knowledge in other ways (Au
et. al., 2017), and also engage her students who struggle with traditional literacy. The
technology that has been integrated in Hannah’s classroom is allowing her students to
become less dependent on the teacher and become more independent in their learning.
Her students are recognizing that their educational tasks are realistic, and that the tasks
have personal meaning because they are taking more ownership of their learning (Ertner
& Ottenbriet-Lefwich, 2013). Nonetheless, more must happen in order for Hannah to
enable further opportunities for her students. She is working to establish a classroom
environment where her learners feel confident and comfortable sharing ideas and
information while using technology to enhance their learning.
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Appendix A
Information Letter for Administration
The Influence of Digital Technology on Student Motivation and Engagement
Primary Researcher:
Roberta Squire, rsquire@upei.ca
Introduction
I wish to invite you and a primary teacher in your school to participate in a research
project entitled The Influence of Digital Technology on Student Motivation and
Engagement.
This form is part of the process of informed consent. It will give the basic idea of what
the research is about and what your participation will involve. It also describes your right
to withdraw from the study at anytime. In order to make an informed decision about
whether you wish to participate in this research study, it is important that you understand
the study’s potential risks and benefits. This is the informed consent process. Take time
to read this letter carefully and to understand the information given to you. If you have
any questions about the study, or if you would like more information not included here,
please feel free to contact me, Roberta Squire (rsquire@upie.ca), before you consent.
The Purpose of the Study and its Design
I am currently completing a degree in Leadership in Learning Master of Education
program at the University of Prince Edward Island. As a part of my degree requirements I
am completing a thesis that will explore the influence of digital technology on student
motivation and engagement. Building on how students already use digital technology in
their personal lives, I am interested in whether they can use these technologies in their
educational lives as well. In particular, I am curious as to whether digital technology such
as computers and tablets will affect student’s motivation and engagement in learning and,
if so, how.
What is Involved In This Study
As a partner and a collaborator, I am requesting your permission to conduct a research
project at your school.
To conduct this research study, with the involvement and collaboration of a
teacher participant, we will develop a unit plan that will use digital technology as a
method of instruction, and that addresses all of the curriculum outcomes for that unit. We
will use digital technology in the classroom to supplement the regular curriculum so no
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student’s learning will be jeopardized. Data will be collected through observational
notes, informal discussions, and semi-structured interviews. I will be using an audio
recorder to ensure accuracy for data analysis and reporting. I will be reporting on
student’s experiences of using digital technology from my own observations, informal
discussions, and I will be adding direct quotations from one-on-one semi-structured
interviews. The field notes, the audio data, and any documents will only be available to
for the teacher participant and myself. There are no known risks to the student’s
participation in this study. Students who participate in this study will gain a deeper
understanding of digital technologies and how they can use them in their learning.
Withdrawal from the Study
Participation in this study is voluntary. The primary and student participants are able to
withdraw from this study for any reason, at anytime, without penalty of any sort. If they
do withdraw from the study, all data that has been contributed to this study will be
destroyed upon request.
Reporting of Results
At the end of this study, I will provide a summary of my findings. I hope to have a
celebration at the end of the unit to present the research project in order to highlight
student work and their thoughts and feeling towards the use of digital technology as it
relates to their motivation and engagement to an educational task.
Questions:
If you have any questions concerning the study, please ask me at any time. The UPEI
Ethics Board and the ELSB Ethics Board have approved this research. Any concerns
regarding your involvement in this study maybe directed to Lisa MacDougall
at reb@upei.ca or (902) 620-5104.
Choosing to Participate
Enclosed are two copies of a written consent form for your consideration. If you decide
to accept the invitation for your school to participate in this study, please sign and date
both consent forms. Return one consent form to me in through email. Please maintain a
copy of the consent for your records.
I thank you for considering participating in this study. IF you have any questions
pertaining to any aspects of this research, feel free to contact me.
Roberta Squire
Rsquire@upei.ca
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Consent Form
(Administration Participant)
The Influence of Digital Technology on Student Motivation and Engagement
Roberta Squire, rsquire@upei.ca
University of Prince Edward Island
Dear Administration,
I wish to invite you and a primary teacher in your school to participate in a research study
entitled,
The Influence of Digital Technology on Student Motivation and Engagement. Please read
this form carefully and feel free to ask any questions you might have.
I intend to explore the use of digital technology, such as computers and tablets, its affect
on student’s motivation and engagement of learning and, if so, how. I will report on
student’s experiences of using digital technology from my own observations, informal
discussions, and direct quotes from one-on-one interviews.
Your signature means that:
•

You have read the information about the research.

•

You understand what the study is about.

•

You have asked any questions that you might have about the study.

•

You understand, that you and the primary teacher are free to withdraw form the
study at any time, without any reason, and that doing so will not jeopardize you or
the primary teacher in any way.

•

You understand that the information collected will be confidential.

•

You understand that you can keep a copy of the signed consent form.

•

You understand that you can contact the UPEI Research Ethics Board at (902)
620-5104, or by e-mail at reb@upei.ca if you have any concerns about the ethical
conduct of this study.
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______________________
Date

Researcher’s signature:
I have explained this study to the best of my ability. I invited questions and gave
answers. I believe that parent/guardian fully understands what is involved in having
his/her child involved in the study.

_____________________________
Signature of Principal

______________________
Investigator Date
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Appendix B
Information Letter for Teachers
The Influence of Digital Technology on Student Motivation and Engagement
Primary Researcher:
Roberta Squire, rsquire@upei.ca
Introduction
You are invited to participate in a research project entitled The Influence of Digital
Technology on Student Motivation and Engagement.
This form is part of the process of informed consent. It will give the basic idea of what
the research is about and what your participation will involve. It also describes your right
to withdraw from the study at anytime. In order to make an informed decision about
whether you wish to participate in this research study, it is important that you understand
the study’s potential risks and benefits. This is the informed consent process. Take time
to read this letter carefully and to understand the information given to you. If you have
any questions about the study, or if you would like more information not included here,
please feel free to contact me, Roberta Squire (rsquire@upie.ca), before you consent.
The Purpose of the Study and its Design
I am currently completing a degree in Leadership in Learning Master of Education
program at the University of Prince Edward Island. As a part of my degree requirements I
am completing a thesis that will explore the influence of digital technology on student
motivation and engagement. Building on how students already use digital technology in
their personal lives, I am interested in whether they can use these technologies in their
educational lives as well. In particular, I am curious as to whether digital technology such
as computers and tablets will affect student’s motivation and engagement in learning and,
if so, how.
What is Involved In This Study
As a partner and a collaborator, you are being asked to volunteer to participate in this
research project.
To conduct this research study, with your involvement and collaboration, we will
develop a unit plan that will use digital technology as a method of instruction. We will
use digital technology in the classroom to supplement the regular curriculum so no
student’s learning will be jeopardized. Data will be collected through observational
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notes, informal discussions, and semi-structured interviews. I will be using an audio
recorder to ensure accuracy for data analysis and reporting. I will be reporting on your
student’s experiences of using digital technology from my own observations, informal
discussions, and I will be adding direct quotations from one-on-one semi-structured
interviews. The field notes, the audio data, and any documents will only be available to
for you and myself. There are no known risks to your student’s participation in this
study. Students who participate in this study will gain a deeper understanding of digital
technologies and how they can use them in their learning.
Withdrawal from the Study
Participation in this study is voluntary. You may withdraw from this study for any
reason, at anytime, without penalty of any sort. If you withdraw from the study, all data
you have contributed will be destroyed upon request.
Reporting of Results
At the end of this study, I will provide a summary of my findings.
Questions:
If you have any questions concerning the study, please ask me at any time. The UPEI
Ethics Board and the ELSB Ethics Board have approved this research. Any concerns
regarding your involvement in this study maybe directed to Lisa MacDougall
at reb@upei.ca or (902) 620-5104.
Choosing to Participate
Enclosed are two copies of a written consent form for your consideration. If you decide
to accept the invitation to participate in this study, please sign and date both consent
forms. Return one consent form to me in through email. Please maintain a copy of the
consent for your records.
I thank you for considering participating in this study. IF you have any questions
pertaining to any aspects of this research, feel free to contact me.
Roberta Squire
Rsquire@upei.ca
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Consent Form
(Teacher Participant)
The Influence of Digital Technology on Student Motivation and Engagement
Roberta Squire, rsquire@upei.ca
University of Prince Edward Island
Dear Primary Teacher,
Your are invited to participate in a research study entitled,
The Influence of Digital Technology on Student Motivation and Engagement. Please read
this form carefully and feel free to ask any questions you might have.
I intend to explore the use of digital technology, such as computers and tablets, its affect
on your child’s motivation and engagement of learning and, if so, how. I will report on
your student’s experiences of using digital technology from my own observations,
informal discussions, and direct quotes from one-on-one interviews.
Your signature means that:
•

You have read the information about the research.

•

You understand what the study is about.

•

You have asked any questions that you might have about the study.

•

You understand, that you are free to withdraw form the study at any time, without
any reason, and that doing so will not jeopardize you in any way.

•

You understand that the information collected will be confidential.

•

You understand that you can keep a copy of the signed consent form.

•

You understand that you can contact the UPEI Research Ethics Board at (902)
620-5104, or by e-mail at reb@upei.ca if you have any concerns about the ethical
conduct of this study.
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______________________
Date

Researcher’s signature:
I have explained this study to the best of my ability. I invited questions and gave
answers. I believe that parent/guardian fully understands what is involved in having
his/her child involved in the study.

_____________________________
Signature of Principal

______________________
Investigator Date
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Appendix C
Information and Permission Letter For Parents
The Influence of Digital Technology on Student Motivation and Engagement
Dear Parent(s) and Guardian(s),
I am currently completing a degree in the Leadership in Learning Master of
Education program at the University of Prince Edward Island. As part of my degree
requirements I am completing a thesis that will explore the influence of digital
technology on student motivation and engagement. Building on how students already use
digital technology in their personal lives, I am interested in whether they can use these
technologies in their educational lives as well. In particular, I am curious as to whether
digital technology such as computers and tablets will affect student’s motivation and
engagement in learning and, if so, how.
To conduct this research I will be working alongside Ms. Smith. Together, we
will develop a unit plan that will use digital technology as a method of instruction. The
use of digital technology in the classroom will be used to supplement the regular
curriculum so no student’s learning will be jeopardized. I will listen, observe, and talk
with the students about the influence that technology has on their learning. I am a
qualified teacher with experience teaching at this grade level as well as extensive practice
implementing technology in my own classroom.
I am also committed to conducting the study completely within the guidelines of
the general curriculum outcomes as well in collaboration with your child’s classroom
teacher. The Ethics Board of UPEI and the ELSB have approved this research project.
Data will be collected through observational notes, informal discussions, and semistructured interviews. I will be using an audio recorder to ensure accuracy for data
analysis and reporting. I will be reporting your child’s experiences of using digital
technology from my own observations, informal discussions, and I will be adding direct
quotations from our one-on-one semi-structured interviews. The field notes, the audio
data, and any documents will not be available to anyone other than your child’s teacher
and myself. There are no known risks to your child with participating in this study.
Students who participate in this study will gain a deeper understanding of digital
technologies and how they can use them in their learning.
Your child is free to withdraw from this project for any reason at anytime with no
penalty. Should you choose for your child not to participate in the study they will
complete alternate learning tasks that will meet the requirement for the specific curricular
outcomes.
If you have any questions or concerns about this learning experience, do not hesitate to
contact me.
Sincerely,
Roberta Squire
University of Prince Edward Island
rsquire@upei.ca
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Consent Form
The Influence of Digital Technology on Student Motivation and Engagement
Roberta Squire, rsquire@upei.ca
University of Prince Edward Island
Dear Parent/Guardian,
Your child is invited to participate in a research study entitled,
The Influence of Digital Technology on Student Motivation and Engagement. Please read
this form carefully and feel free to ask any questions you might have.
I intend to explore the use of digital technology, such as computers and tablets, its affect
on your child’s motivation and engagement of learning and, if so, how. I will report on
your child’s experiences of using digital technology from my own observations, informal
discussions, and direct quotes from one-on-one interviews.
Your signature means that:
•

You have read the information about the research.

•

You understand what the study is about.

•

You have asked any questions that you might have about the study.

•

You understand, that your child is free to withdraw form the study at any time,
without any reason, and that doing so will not jeopardize your child in any way.

•

You understand that the information collected will be confidential.

•

You understand that you can keep a copy of the signed consent form.

•

You understand that you can contact the UPEI Research Ethics Board at (902)
620-5104, or by e-mail at reb@upei.ca if you have any concerns about the ethical
conduct of this study.
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Child’s name:___________________________________________________________
o I give permission for my child to participate in the University of Prince Edward
Island study conducted by Roberta Squire.
o I do not give permission for my child to participate in the University of Prince
Edward Island study conducted by Roberta Squire.
_____________________________
Parent/Guardian signature

______________________
Date

Researcher’s signature:
I have explained this study to the best of my ability. I invited questions and gave
answers. I believe that parent/guardian fully understands what is involved in having
his/her child involved in the study.

_____________________________
Signature of Principal

______________________
Investigator Date
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Appendix D
Student Assent

Student name:_____________________________________
I choose to participate in Mrs. Squire’s research project.
I choose not to participate in Mrs. Squire’s research project.
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Appendix E
Interview Questions
1. How well do you think that you use technology? At home? In the classroom?
2. What kinds of technology are you good at? You mentioned….can you tell me
more about it? Do you use the internet for fun? If so, what activities do you
enjoy doing?
3. Do you think that some of the skills and strategies that you can do with
technology at home you are also able to do in the classroom? If so, what skills
can you use both at home in the classroom? If not, why not?
4. What do you think are the most positive ideas about using technology in the
classroom? What do you think are the most negative ideas about using
technology in the classroom?
5. What type of activity did you do with the technology? Can you tell me more
about…….. activity? In what ways, if any, did you enjoy the… activity? In what
ways, if any did you not enjoy the…..activity?
6. How does the use of digital technology compare to other ways that you learn?
7. What was different about using technology in the classroom with these activities
then how you completed activities before?
8. Were you more engaged with your schoolwork when you had the chance to use
technology? If so, how? If not, why not?
9. Would you like your teacher to use technology more or less in the classroom? If
so, how and why? If not, why not?
10. You have anything else that you want to add?
Probes:
Can you give me a specific example…
What did you feel that you learned…
Can you tell me a bit more about…
Is that something you have experienced…
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Appendix F
Name: _______________________________________ Date: ________________
“Create Your Own Country”
Project
For your final project in this class, you get to create your own country! This project will
test
your research skills, your critical thinking skills, and give you an opportunity to do what
we all
would like to do: rule your own country. It is pretty important for you to keep this packet
handy,
since it contains all the information you need to complete this project.
A few rules first about your country:
1.
Your country must be located somewhere on the surface of the Earth. You can
create an
island or you can place your country between real countries.
2.
Based on the location of your country your climate and vegetation must be
realistic. You
cannot have a tropical forest in a desert.
3.
Your group must have detailed responses to the list of questions provided.
4.
You must also include everything that is on the checklist provided.
Directions: This project has several parts. You will complete each part by its due date (or
before) and move on to the next portion of the project.
Part I: The Country
Create a country of your own. Use your imagination. The sky is the limit so have fun!
Just remember that it must be logical, and you must answer the questions provided about
your country. Use these questions as your checklist for making sure you have addressed
all the necessary points for your country.
1.
General Questions: (pp 62 -65)
What is the name of your continent? ______________________
What is the name of your country? ________________________
Where is your country located? What are you latitude and longitude coordinates
for the central part of your country? Latitude __________ Longitude?
_____________
Include a compass rose on your map.
What hemisphere is your country located in? ___________
Part 1 Due Date: _____________________
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2.

Climate (pp 68 – 72)
What is the climate like in your country? Think about the regions. Tropical ____
Polar _____ or Temperate _____
What is the vegetation of your country? Rainforests___ Desert___ Tundra___
Grasslands___ Forest___ Ocean Vegetation___

3.

Natural Resources (pp 122 -124)
You need to consider the physical regions of your country to determine the
natural resources that people use to live in your country. What are some of your
resources? Mining___ Fishing___ Farming___ Forestry___ Hunting___
How do these natural resources benefit humans?
____________________________________________________
How do these natural resources challenge humans?
____________________________________________________
How do humans respond to these benefits and challenges?
____________________________________________________

Part II: The Map
It just wouldn’t be a Geography project unless we have a map. Using the software, Tux
Paint, you will draw a physical map. This map must have
a key or legend
a scale
a compass rose
Political details - your nation’s capital, 5 other major cities
any borders your country has with other countries and/or oceans
include 5 Physical details – lakes, rivers, mountains, or other major physical
features (p 66)
climate zones
vegetation zones
Part II is due on: _______________
Part III: The Flag
Your country just wouldn’t be complete without a flag! On a sheet large enough to be
shown in a presentation, create a flag for your country. Be creative with it! Are there any
important (appropriate) symbols of your country? (pp 160 – 167) What about the colors
you use, do certain colors represent different things? On the back of your map, briefly
explain your design. Why did you choose those symbols or colors?
My flag includes at least one color that represents something of importance for
the people of my country
My flag includes at least one symbol that represents something important for the
people of my country
My flag is creative, colorful and neat
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I have included a detailed explanation of what my flag means on the back of my
flag.
My flag is large enough for use in a presentation.
Part III is due on: _______________
Part IV: The Presentation
After you are finished with all the hard work, you are going to present your work to the
class. Your presentation will be over the country you have created. You will use your
maps and any other visual aids you have created to help you. Your presentation will be
no more than 10 minutes long. Be sure to leave some time for questions. You will
practice good oral presentation techniques including speaking clearly and with good
volume. You will not just read your presentation from a paper or note cards, although you
may use them as an aid.
Part IV is on: _______________

Part V: Group Contribution
Not only will you be graded on the criteria in your rubric, you will also be graded on your
contribution to your group. Included in this packet is the Record of Group Work, which
must be signed and completed by every member in the group, and turned in with the rest
of your project.
Each student’s grade will reflect not only the project, but how much they contributed to
their group work. I reserve the right to deduct points from a student’s total project grade
if I feel a student did not contribute to the group’s overall effort in the project.
Conclusion:
As you complete each section, you will turn that part in with your rubric to receive a
grade. I will give them back to you once they are graded, and you will keep all parts of
your project until your presentation.
When you are finished with this project, you will have practiced
and honed your research skills, your presentation skills, your critical thinking skills, and
you will have thought about things like culture and political systems in new ways.
Remember to have fun, and enjoy the experience of discovery and invention.
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Your Country Information
Answer the following questions in detail to get a sense of what your country will be like.
The more detail you use, the more interesting your country will be. In order to go more in
depth with your answers, you may answer these questions on a separate sheet of paper.
Once you have answered all questions below, write a four-paragraph essay on your
country, using the information you provided on this page.
1.
What is the name of your country?
2.
Where is your country located?
3.
Describe the physical geography of your country. Does it have mountains?
Is
it an island? Is it landlocked? Does it have multiple regions?
4.
Describe the climate and vegetation of yourcountry. What kind of weather does
your country normally get? Is it cold and snowy? Is it dry? Is it a desert? Does it
have rain forests? Remember to take your country’s physical geography into
account when discussing its climate.
5.
Discuss the natural resources found in your country. Do the people in your
country have an abundant energy resource, or are they required to import it? Do
they have resources to export? Do they mine for gold and diamonds?
6.
Describe the population of your country. Where do people live? Why do they live
there? Does your country have a huge population, or a very small one? Is your
country’s population growing? Why or why not? Do people in your country
migrate a lot or do they stay put?
7.
Describe your country’s cultural traits. What kind of work do they do? What are
their beliefs? Do they have any interesting ways of doing things? What kinds of
food do they eat? What it the language of your country? Do they have multiple
languages? Are there any challenges to your country’s culture or cultures?
8.
Describe the religion of your country’s people. Are they Christians? Are they
Buddhist? Are they polytheistic?
9.
Describe the social structure of your country’s people. Are there social classes in
your country? What are they? Is family important to the people of your country?
If so, are nuclear or extended families more prevalent?
10.
What kind of economic system do the people of your country use? Do they use
capitalism, socialism, or communism? Do they have their own unique system?
What is the money called in your country? Do people even use money?
11.
What kind of political system does your country have? Is it a monarchy, a direct
democracy, or a dictatorship? Is your country governed by one big central
government, or is it run by many smaller governments at the local level?
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Presentation Checklist–
Use this checklist to help you make sure you are prepared for your
presentation.
My presentation date is: _________________________________
____ I have completely answered each of the eleven question groups for my
country.
____ I have prepared notes or index cards to help me during my presentation.
____ I have prepared any additional visual aids necessary for my presentation.
____ I have practiced my presentation and it is between 5 and 10 minutes long.
____ I can give my talk without reading it straight from my notes or index car
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