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ABSTRACT

The purpose of this study was to explore teachers’ perceptions of Esri Story Maps
as effective teaching tools. Story Maps are a relatively new web application within Esri’s
web-based GIS platform, ArcGIS Online. They combine digitized, dynamic maps with
other story elements (i.e., title, text, legend, popups, and other visuals) to help the creator
effectively convey a message. The relative ease associated with using and creating a
Story Map as well as the simple, non-technical interface makes them ideal for use as an
educational technology. Survey data were collected at several professional development
events in the spring of 2014 in Columbia, SC where a total of forty-two participants were
introduced to the concept of a Story Map and then given a hands-on demonstration on
how to use the web application. Analysis revealed that the participants perceived Story
Maps to be user-friendly, interactive, and engaging. They felt their students would enjoy
using the technology and even articulated that Story Maps could help present materials
that meet academic standards. Furthermore, they conveyed a willingness to collaborate
with colleagues to create interdisciplinary Story Maps as teaching tools. Participants
expressed more neutral sentiments concerning the ease with which they created a web
map and navigated ArcGIS Online and therefore communicated a slight preference for
using pre-made Story Maps over creating their own. Several obstacles stand in the way
of successful implementation, including inadequate technology resources at schools, a
need for additional training, and a lack of time. It is recommended that teacher

preparation programs begin using GIS and Story Maps as teaching and learning tools for



preservice teachers. Additionally, professional development for inservice teachers should
focus on the specific pedagogical applications of the educational technology and not just
the technical skills required to operate Story Maps. It is also recommended that local,
professional GIS users provide sustained technical support and serve as mentors to

educators looking to use GIS and Story Maps in their classrooms.
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CHAPTER 1

INTRODUCTION

1.1 OVERVIEW OF TOPIC

Storytelling is a fundamental part of human nature. From intricate drawings on
cave walls to juicy gossip at local coffee shops, humans have used stories to relate to
their world and communicate experiences to others for thousands of years. While many
people may immediately envision oral or textual stories, a variety of other approaches,
including maps, can serve as powerful storytelling mediums. The visual nature of maps
makes them ideal for communicating spatial stories in ways that engage the reader and
bridge linguistic and cultural divides. Recent advances in data availability and digital
technologies, including geographic information systems (GIS), the Internet, mobile
communications, and “cloud”-based data storage, have put countless maps in the hands
of millions of people and have also revolutionized the way people create and understand
map-based stories.

Esri, a globally recognized supplier of Geographic Information Systems (GIS)
software, has increasingly been focusing their efforts on developing web-based GIS.
With ArcGIS Online, Esri’s web-based mapping platform, users are able to easily access
and share data, maps, and applications in the cloud. Some of the most exciting web-
applications that have developed from these efforts are Story Maps, which combine
digitized, dynamic maps with other story elements (i.e., title, text, legend, popups, and

other visuals) to help the creator effectively convey a message. “They [Story Maps]



present geographic information with the goal of informing, educating, entertaining, and
involving their audiences” (Esri Story Maps Team 2012, 1). While the actual creation of
a Story Map requires some technical ability, Esri designed the interface for non-technical
audiences.

Industry professionals as well as many researchers and educators are pushing for
more substantial use of GIS in K-12 classrooms as a means to improve the current state
of geography education in the United States. Although the 2001 Elementary and
Secondary Education Act (i.e., No Child Left Behind) identified geography as one of the
nine core academic subjects, no federal funding was allocated to improve the quality of
instruction or curriculum materials. Given this current state of affairs, it is not surprising
that the majority of American students are geographically illiterate. According to the
2010 National Assessment of Educational Progress (NAEP), also known as “The
Nation’s Report Card,” fewer than 30% of students in the United States demonstrated
proficiency in geography (National Center for Education Statistics 2011). This statistic is
quite alarming considering that, in addition to its criticality in personal decision-making
that requires spatial reasoning, geographic literacy is incredibly important in our
increasingly globalized world. From business to defense intelligence and environmental
protection to social welfare, the global interconnectedness of current and future affairs
demands a society trained in geography. Accordingly, numerous geography-dependent
careers exist and are being created in both the private and public sectors. Without a
workforce that is properly trained in geographic concepts and skills, these rapidly

developing jobs will go unfilled.



Although it may help students learn geographic content and develop spatial
thinking skills while utilizing real-world applications, incorporating GIS into an existing
curriculum requires the dedication of a significant amount of time and effort by the
teacher and administration (Kerski 2003; Baker 2005; Meyer et al. 1999). In addition to
learning a new technology, teachers must find the time and desire to incorporate GIS into
their existing curricula as well as develop new lesson plans featuring GIS. Inan
educational realm dominated by high-stakes testing and scripted curricula, teachers are
increasingly restricted in terms of time and creativity (Brand and Triplett 2012). The idea
of incorporating a complicated educational technology into a curriculum that is already
stressed for time may receive a cool reception by educators. If the GIS technology was
approachable, however, and allowed teachers to collaborate while meeting standards
across subjects, perhaps teachers would be more willing to pursue a novel teaching
method. Relatively easily constructed and user-friendly, Esri Story Maps may prove to
be effective interdisciplinary teaching and learning tools for K-12 classrooms. Teachers’
opinions and perceptions of Story Maps are of the utmost importance; without clear
benefits and curriculum relevance, demonstrated ease of construction, and enthusiastic
support, teachers are unlikely to employ this new educational technology.

1.2 RESEARCH QUESTIONS

Several studies have examined the use of desktop GIS, while relatively few
studies have considered web-based GIS applications. Additionally, studies often focus
on student learning as opposed to teacher reception. Using a three-part survey, this
research aims to answer the following questions:

1. What are teachers’ perceptions of Esri Story Maps as effective teaching tools?



a. Are Story Maps viewed as an enhancement to existing instruction?
b. If so, are Story Maps viewed as having interdisciplinary applicability?
c. If so, are teachers willing to work collaboratively with others to create

interdisciplinary Story Maps?

2. What are the challenges associated with creating and using a Story Map in a K-12

classroom?

1.3

a. Which obstacles do teachers identify when developing Story Maps?

b. Which obstacles do teachers identify as potential problems when using Story
Maps in their classrooms?

c. Would teachers support Story Map development by students? If so, which
grade level is appropriate?

RELEVANCE OF STUDY

The results of this study will inform the software developers and the Story Maps

team at Esri about how teachers perceive the Story Map product as an educational

technology. The teachers’ opinions garnered from the surveys will allow these parties to

design effective Story Maps and templates that meet the needs and desires of teachers.

For example, if teachers express that they would be more likely to utilize the product if it

can be easily created within ArcGIS Online using an interactive builder, software

developers and the Story Maps team should focus their efforts on developing Story Map

builders that are simple to learn and easy to use. In addition, the results of this research

will aid GIS education consultants in the creation of effective lesson plans by

understanding how teachers perceive the benefits and challenges of incorporating Story

Maps into the classroom as a teaching and learning tool.



While the analysis of the surveys will generate recommendations for those
developing the web-based applications and associated educational materials, the process
of administering the surveys will also benefit the participants (i.e., teachers) as they will
receive a formal introduction to Story Maps. The participants will explore a pre-made
Story Map that is aligned to state and national academic standards, and they will also
learn how to create a Story Map using the ArcGIS Online interactive builder. These
participants should be able to integrate basic Story Maps in their respective curricula after

attending the professional development workshop.



CHAPTER 2

LITERATURE REVIEW

2.1  GIS INEDUCATION

2.1.1 CURRENT STATE OF GEOGRAPHIC LITERACY

The 2010 National Assessment of Educational Progress (NAEP), also known as
“The Nation’s Report Card,” revealed that fewer than 30% of students in the United
States tested at or above the proficient level in geography. At the 12" grade level in
particular, only 21% of students scored at or above proficient, while 30% scored below
basic (National Center for Education Statistics 2011). If applied to reading, these results
would indicate that 70% of high school graduates would be “unable to read a newspaper
editorial and identify the assumptions, evidence, and causal connections in its argument”
(Schell, Roth, and Mohan 2013, 20). In our increasingly globalized world, these statistics
are especially unsettling. Although the No Child Left Behind (NCLB) Act identified
geography as one of nine core academic subjects, the law did not designate a specific
federal funding allocation nor did it implement programs to further K-12 geography
education. NCLB, the name given to the 2002 reauthorization of the Elementary and
Secondary Education Act (ESEA) of 2001, designated millions of federal dollars to the
other eight subjects, including reading, English, math, and science, to be applied to
teacher training, development of instructional materials, and other educational resources.
Unfortunately, the discouraging testing results may partially reflect the fact that

geography has not received any financial support from the federal government.



The lack of geography teaching and learning in our K-12 classrooms is alarming
as 21* century civic life and careers increasingly demand a geographically literate
society. Personal decision-making requires daily spatial reasoning, whether it is deciding
on a method of transportation to work and the appropriate route to take or choosing
where to do your grocery shopping and what produce you will purchase (National
Research Council 2006). Although seemingly insignificant at the individual scale, these
decisions, made by millions of people every single day, have far-reaching environmental,
cultural, and economic implications. In addition to personal decision-making, the
democratic nature of our society requires that we make collective decisions concerning
public health, environmental protection, social welfare, and international affairs. Without
a solid foundation of geography education, however, our nation will struggle to critically
analyze the spatial dimensions of local and global matters. The 70% of high school
graduates that are geographically illiterate lack the skills necessary to understand and
thrive in our diverse and changing world.

Given the inability of most high school graduates to communicate well across
cultures, compete in an international economic system, adapt to and protect changing
environments, and understand how actions in one place inevitably impact another place,
it is not surprising that these citizens will be unqualified for a growing number of
geography-dependent careers. Federal, state, and local governments rely heavily on
geographically literate employees (United States Department of Labor 2010). From
emergency preparedness to urban planning to national security, individuals trained in
spatial skills and concepts are invaluable and highly sought-after. This is also the case in

the private sector where real estate agents, farmers, GIS analysts, and numerous other



professions utilize geographic training on a daily basis. The paucity of graduates
possessing geographic knowledge and skills is not lost on employers. We as a society
must dramatically improve the state of geography education in our country in order to
prepare these students for careers that require spatial knowledge and responsible
decision-making in the 21* century.

2.1.2 INCORPORATION OF GIS IN CLASSROOMS

The incorporation of geographic information systems (GIS) in K-12 classrooms is
increasingly viewed as a means to promote spatial thinking skills and geographic
knowledge (Bednarz 2004). The current educational consensus urges educators to pursue
inquiry-based instruction where students construct their own knowledge through student-
led research and real world experiences (NGSS 2013). GIS, a combination of hardware
and software that displays, manages, manipulates, and analyzes spatially-referenced
datasets, seems like a natural fit for constructivist learning environments as it urges
students to think critically, use real-world data, and connect the analyses to their own
communities. GIS is predominantly used in geography and science classrooms, but it can
also support lessons in history, social studies, language arts, and mathematics, among
other subjects (Baker et al. 2012).

The benefits of using GIS in K-12 classrooms have been articulated in numerous
studies. Audet and Paris (1997) reported that the teachers surveyed saw value in GIS as
an educational tool because it enriches problem-solving through spatial data analysis,
engages students, and supports cross-curricular connections. While more often used for
secondary education, using a simplified GIS in primary grades can enrich students’

learning of geography, improve map skills, encourage collaboration and critical thinking,



and promote enhanced student engagement (Shin 2006; Keiper 1999). Similarly, in a
nationwide survey of high school teachers who owned a GIS package, Kerski (2003)
found that GIS provided real-world relevance, increased student interest, and afforded
interdisciplinary education. While the majority of teachers agreed that GIS makes a
significant contribution to learning, almost half of the responding teachers were still not
utilizing GIS in their curricula. This survey was administered to teachers who already
owned a GIS package, so one may safely assume that the 95% of high schools that do not
own a GIS package are not implementing the technology in their classrooms. The paucity
of teachers utilizing GIS may be due to barriers in its adoption and implementation within
K-12 classrooms, including a lack of training for educators, a shortage of time to prepare
lessons that integrate GIS, and the complexity of the software (Kerski (2003). Learning
the software, maintaining adequate information technology (IT) support, finding time in
an already segmented school day schedule to teach complex lessons, developing relevant
instructional materials, and garnering support from the administration are also challenges
that impede the adoption and implementation of GIS by K-12 educators (Baker 2005;
Audet and Paris 1997; Meyer et al. 1999; Bednarz and Audet 1999; Bednarz and Ludwig
1997).

Many of the challenges that have been identified pertain to the use of desktop
GIS. The recent development and implementation of web-based GIS, although not
heavily studied, may be gradually alleviating some of the concerns, especially as Internet
access in schools is no longer a novelty. Whereas desktop GIS requires substantial
support from IT staff to update operating systems, install the latest version of the costly

GIS software, and maintain a seamless network system, web-based GIS only requires a



functioning computer with high-speed internet access and adequate bandwidth. Although
there are challenges to using this method, Baker (2005) found that less time,
commitment, and energy was required to learn web-based GIS; in addition, the simpler
functionality and interface was better suited for K-12 classrooms as desktop GIS has a
number of advanced tools and functions that are only utilized by professionals. The need
for simple, ready-to-use GIS products is even more important for elementary school
teachers who do not specialize in specific content areas (Shin 2006; Keiper 1999). “With
decreased technical and cartographic complexity, the need for teacher training becomes
substantially less or can be refocused on the larger educational goals of supporting
instructional and assessment strategies while using geotechnologies” (Baker 2005, 46).
Henry and Semple (2012) drew similar conclusions.

As educational budgets have been inconsistent in recent years and teachers are
increasingly pressed for time, web-based GIS provides a cheaper and more accessible
alternative to desktop GIS. Teachers, not having to devote as much time to learning the
mechanics of the software, can focus their efforts on integrating the technology into the
classroom in a manner that supports inquiry-based learning techniques.

The interdisciplinary nature of GIS, both desktop and web-based, is one of the
most appealing factors. The cross-curricular connections made by using GIS in the
classroom could not be more alluring given the current educational climate. Under the
provisions of No Child Left Behind, high-stakes testing has led to scripted curricula and
rote memorization (Vogler and Virtue 2007). Teachers struggling to work within their
limited schedules to structure lesson plans that meet the rigorous academic standards set

forth by NCLB may place value in crafting cross-curricular activities that meet multiple

10



standards across various subjects. Savage (2011) provides the following definition for
cross-curricular teaching and learning: “A cross-curricular approach to teaching is
characterized by sensitivity towards, and a synthesis of, knowledge, skills, and
understandings from various subject areas. These inform an enriched pedagogy that
promotes an approach to learning which embraces and explores this wider sensitivity
through various methods.” While cross-curricular teaching methods require more time,
resources, flexibility, cooperation, and support than traditional teaching methods, the
benefits are immense. As opposed to teaching subjects in isolation, interdisciplinary
education provides real-world applicability as concepts and processes are linked across
subjects. This more relevant approach to education heightens student engagement and
provides for an active learning environment (Jacobs 1989; Savage 2011; Brand and
Triplett 2012).

Although GIS is often used within the confines of a single academic subject, and
frequently in only a single lesson (Kerski 2003), some studies have examined the cross-
curricular potential of GIS in the K-12 classroom as it straddles and dissolves the borders
between geography, cartography, psychology, remote sensing, mathematics, Earth
science, biology, computer science, education, reading, and other fields (Baker et al.
2012; Duke 2013). Hagevik (2011) reports that during an interview about the
implementation of geospatial technologies in the classroom following a professional
development program, one teacher commented on how her students, in addition to
enjoying the lessons, received unintentional geography and math content. This teacher
planned to continue learning about geospatial technologies and was anxious to develop

cross-curricular lessons and projects (Hagevik 2011). Audet and Paris (1997, 295-296)
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found that teachers valued GIS as an educational tool because it supports interdisciplinary
education, and teachers at a particular middle school communicated that “GIS has
become the hub of the wheel that ties together all areas of the curriculum.” A recently
published lesson plan by Mitchell et al. (2012) for high school educators showed that GIS
can be a tool to tie together multiple themes across a curriculum. The interdisciplinary
lesson plan highlights the Tappan Zee Bridge in New York and uses Google Earth and
web-based GIS to demonstrate how the interplay of physical geography and politics
played a substantial role in selecting its site (Mitchell, Cantrill, and Kearse 2012).

Scholars and educators have heavily studied the educational value of GIS.
Although a fundamental technology to geography scholars, businesses, governments, and
a multitude of other sectors, educators may perceive GIS simply as another innovative
teaching resource in a long line of new educational technologies. Therefore, reviewing
more generally the literature on factors associated with technology adoption and
implementation in the classroom is critical to the current study.
2.2 EDUCATIONAL TECHNOLOGY

Educational technology refers to “a combination of the processes and tools
involved in addressing educational needs and problems, with an emphasis on applying
the most current tools: computers and other technologies” (Roblyer 2006, 9). Educators
striving to meet the needs and better the learning outcomes of their students must
consider the characteristics that define the current student population. Commonly
referred to as “digital natives”, students in today’s classrooms have never known a world
without computers and the internet (Prensky 2001). Consequently, educators,

information technology specialists, administrators, curriculum designers, and a host of

12



other involved parties are seeking more information about functional and accessible
educational technologies as well as the means by which these technologies are
successfully implemented.

This effort to integrate educational technologies into the classroom is underscored
by standards, formerly known as the National Education Technology Standards (NETS),
developed by the International Society for Technology in Education (ISTE). The ISTE
Standards for Students are designed for “evaluating the skills and knowledge students
need to learn effectively and live productively in an increasingly global and digital
world”, while the Standards for Teachers are designed for “evaluating the skills and
knowledge educators need to teach, work and learn in an increasingly connected global
and digital society” (International Society for Technology in Education 2008).
Technology integration is critical to the success of today’s students, and this is heavily
reinforced by the literature on educational technology.

2.2.1 TECHNOLOGY ADOPTION THEORIES

The extensive literature on educational technology must be prefaced with
explanations of the frameworks and models that have established context for expected
human behavior and acceptance of technology. Understanding these theories could help
explain differences in educators’ perceptions, attitudes, and practices regarding the
adoption and implementation of educational technologies such as GIS and Esri Story
Maps.

The frameworks for technology acceptance and adoption are rooted in the concept
of self-efficacy, which suggests that the strength of an individual’s beliefs concerning

their competence in a particular area or ability to reach a goal strongly influence their
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behavior, choices, and likelihood of success (Bandura 1977). Relating this concept to the
current research, an educator with a higher level of self-efficacy regarding GIS as an
educational technology may be more likely to adopt and implement the technology in
their classroom.

Building upon the idea of self-efficacy, the Theory of Reasoned Action posits that
an individual’s chosen behavior can be predicted by their intention to perform the
behavior. This intention is a function of their attitude toward the behavior and their
beliefs regarding how people they care about will view the behavior (Ajzen and Fishbein
1980). This psychological approach informs a narrower model designed specifically for
technology called the Technology Acceptance Model, which is a framework for
understanding how and the extent to which an individual comes to accept and engage
with a technology (Davis 1989). The model aids in understanding the reasons why a user
accepts or rejects a technology and how system design features moderate this acceptance.
The two key variables that influence an individual’s intention to use a technology are its
perceived usefulness and perceived ease of use. Davis defines perceived usefulness as
“the degree to which a person believes that using a particular system would enhance his
or her job performance”; in contrast, perceived ease of use is defined as “the degree to
which a person believes that using a particular system would be free of effort” (1989,
320). A longitudinal survey of 107 technology users uncovered that perceived usefulness
more strongly influenced users’ intentions than perceived ease of use. According to
Davis et al. (1989, 1000), “Users may be willing to tolerate a difficult interface in order
to access functionality that is very important, while no amount of ease of use will be able

to compensate for a system that doesn’t do a useful task.” This emphasizes the
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importance of creating a technology that, in addition to having an easy to use interface, is
practical, performance-based, and allows users to accomplish tasks.

Extensions of the basic Technology Acceptance Model, such as the Unified
Theory of Acceptance and Use of Technology (UTAUT), were developed to include
additional variables. After reviewing several extant models of user acceptance, the
UTAUT of Venkatesh et al. (2003) identifies four constructs that are critical in directly
determining user acceptance and behavior: performance expectancy, effort expectancy,
social influence, and facilitating conditions. Venkatesh et al. defines performance
expectancy as “the degree to which an individual believes that using the system will help
him or her to attain gains in job performance” (2003, 447), while effort expectancy is
defined as “the degree of ease associated with the use of the system” (2003, 450). Social
influence is defined as “the degree to which an individual perceives that important others
believe he or she should use the new system” (2003, 451), and facilitating conditions are
defined as “the degree to which an individual believes that an organizational and
technical infrastructure exists to support use of the system” (2003, 453). Venkatesh et al.
also suggest that, although meaningful, a user’s attitude toward use (i.e., overall reaction
to using the technology), self-efficacy, and anxiety do not directly determine intention.

Empirical testing of the UTAUT revealed that gender, age, experience, and
voluntariness moderate the impact of the four identified constructs on usage intention and
behavior. For example, behavioral intention was moderated by age such that younger
workers were more strongly influenced by performance expectancy. Experience, on the
other hand, moderated behavioral intention such that older workers and those with

limited experience were more strongly influenced by effort expectancy. Furthermore,
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age and experience moderated usage such that older workers were more strongly affected
by facilitating conditions (Venkatesh et al. 2003).

The previously discussed models attempt to explain how a multitude of variables
affect technology acceptance and usage. It is also critical to examine the ways in which
new technologies disseminate across a population to better understand how educators
may or may not accept and implement educational technologies like GIS and Esri Story
Maps. Rogers’ (2003) Diffusion of Innovations Theory seeks to explain the reasons and
rates at which innovations, such as new ideas and technologies, diffuse across
populations. Rogers establishes that adoption occurs in five stages: knowledge,
persuasion, decision, implementation, and confirmation. In the context of an educational
technology, the potential adopters (e.g., teachers) first collect information after an initial
exposure to the technology sparks interest. The well-informed adopters grow
increasingly interested and begin to consider whether the value of the new technology
outweighs existing approaches and is worthy of their investment of time and energy.
After adopting the new technology, they implement it to varying extents related to how
they perceive its usefulness and innovative value. Finally, the adopters confirm whether
or not they will continue using the technology.

The Diffusion of Innovations Theory addresses the rate at which users adopt an
innovation (e.g., new educational technology) by defining five adopter categories:
innovators (2.5%), early adopters (13.5%), early majority (34%), late majority (34%),
and laggards (16%) (Rogers 2003). Innovators, for example, are first to adopt an
innovation and are more likely to take risks. At the other end of the spectrum, Laggards

are last to adopt an innovation and are often averse to change. Rogers also defines five
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characteristics that play an important role in an individual’s decision to adopt or reject an
innovation: relative advantage, compatibility, simplicity, trialability, and observability.
Relative advantage refers to the benefits a user would experience with a newly adopted
innovation over their existing approach, while compatibility refers to the degree to which
an innovation is compatible with an adopter’s existing lifestyle and needs. Simplicity
concerns the perceived ease of use of the innovation, and trialability refers to how easily
an adopter can test and experiment with the innovation. Finally, observability concerns
the degree to which an innovation is visible to others (Rogers 2003). Jwaifell and
Gasaymeh used these five attributes of innovation in their examination of English
teachers’ perceptions and usage of interactive whiteboards (IWB) in Jordan and found
that all five attributes “played key roles in motivating or encouraging the participant
teachers to use IWB during their teaching” (2013, 147).

2.2.2 SUCCESSFUL EDUCATIONAL TECHNOLOGIES

Research in the fields of human psychology and behavior informed extensive
work regarding perceptions, acceptance, and adoption of technology. The current study
speaks specifically to teachers’ perceptions of Esri Story Maps as an innovative
educational technology, so it is crucial to examine research regarding particular
educational technologies and the factors leading to their successful implementation.

Interactive whiteboards are a fairly established 21* century educational
technology that are rapidly supplementing or replacing traditional whiteboards and
chalkboards in classrooms as they may be utilized as a “traditional whiteboard, a large
digital convergence facility or a highly sophisticated digital teaching hub” (Lee and

Winzenried 2009, 166). Multiple studies have considered the use of IWBs and have
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found that their interactive, engaging, and multisensory nature plays an integral role in
teaching and learning in technology-rich classrooms. In addition to incorporating a range
of educational technologies (e.g. whiteboard, television, video, overhead projector) and
serving as a potential time saver for teachers, IWBs support multiple learning styles and
allow for use by both teachers and students (Abuhmaid 2014; Jwaifell and Gasaymeh
2013). According to Lee and Winzenried (2009), the success of IWBs can be attributed
to the fact that they were developed specifically for teaching and learning in the
classroom. Unlike other educational technologies that were first developed for the mass
market and then imported into classrooms (e.g., television, overhead projector), IWBs
were created with specific pedagogical uses in mind, which provided for a smoother and
well-received transition among teachers.

Online learning activities, which can serve as supplements to traditional
instruction by encouraging a blended learning environment, are also growing in
popularity as internet access becomes ubiquitous in schools and universities. Research
by Lopez-Pérez et al. (2013) performed during the 2009-2010 academic school year
sought to examine the relationship between university students’ final grades and their
voluntary use of online learning activities. The study found that performing these
activities resulted in an improvement in students’ final grades. LOpez-Pérez et al. (2013)
concluded that online learning activities are best suited for improvement in student
learning outcomes when they are used as an enhancement to the traditional learning
process to facilitate comprehension of content and concepts and not just to encourage

simple memorization.
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Expanding on online learning activities, digital storytelling is a fairly recent
addition to some classrooms. Digital storytelling requires the incorporation of digital
cameras, camcorders, editing software, and computers to construct a meaningful story.
Essentially, the user combines the art of storytelling with a range of simple multimedia to
publish a short, amateur video on a particular topic. Daniels (2013) utilized digital
storytelling as a means for pre-service teachers to apply content methodology and
critically reflect on a service-learning project between the urban university and an
elementary school. In addition to supporting teacher education and ISTE standards, using
digital storytelling as an innovative reflective process appealed to multiple learning styles
and greatly enhanced the learning experience. Similarly, Sadik (2008) sought to
understand the extent to which the production of digital stories enhanced authentic
learning experiences for students. The 13-15-year-old students produced digital stories
about various academic subjects with the assistance of their trained teachers. The study
found that students “were encouraged to think more deeply about the meaning of a topic
or story” and were provided a unique opportunity to “acquire new media literacy and IT
skills” (Sadik 2008, 502). Thus, Sadik suggests using “digital storytelling as an e-
portfolio tool of formative assessment for learning” (2008, 503). This effective use of
educational technology clearly prompted students to exhibit dedication to the task and
pride in their learning.

Many studies have also examined the most recent trends in educational
technology: incorporating smartphones and social media into traditional classroom
instruction. In a 2012 study, primary school age students were assigned 3G-enabled

smartphones on a 1:1, 24x7 basis, fostering personalized learning and a seamless learning
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process design (Song, Wong, and Looi 2012). Students were led through outdoor
activities that focused on the life cycles of specific plants and animals and were
encouraged to take pictures and videos, visit applicable websites, and create short
animations about what they had learned. Song et al. (2012) found that the mobile
learning environment and goal-based, experiential learning approach contributed to
increased student engagement as the divides between school, home, and leisure faded.
Additionally, the personalized learning afforded by this approach increased students’
agency in their learning. The effective use of smartphones by primary school age
students is echoed by Forzani and Leu’s (2012) call for the integration of digital
technologies in primary school classrooms. In addition to supporting multiple learning
styles with interactive technologies, Forzani and Leu argue that integrating these skills is
especially important to provide equity and opportunity to economically disadvantaged
students.

Similar results were found in studies of social media integration in high school
classes. Students using Twitter in a high school social studies class found it to be
enjoyable, engaging, and collaborative (Bull and Adams 2012). The use of Twitter
allowed for expanded creativity and supported multiple learning styles. Furthermore,
students were afforded the opportunity for personalized learning experiences as they used
Twitter as a supplement to traditional instruction, both inside the classroom and at home.
Comparable results were reported in a study of students’ perceptions of Facebook as an
extension to traditional learning approaches in a precalculus class (Haygood and Bull

2012). Students expressed positive sentiments regarding the educational value of
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Facebook but confirmed that it could only be used successfully as a complement to
traditional classroom instruction.

Successfully integrated educational technologies share several common themes
that are effectively summarized by Kearsley and Sniderman’s (1998) engagement theory.
In creating a framework for technology-based teaching and learning, Kearsley and
Sniderman conclude that “students must be meaningfully engaged in learning activities
through interaction with others and worthwhile tasks” (1998, 20). These necessary
components, summarized by Relate-Create-Donate, suggest that educational activities:
“1. occur in a group context (i.e., collaborative teams); 2. are project-based; and 3. have
an outside (authentic) focus” (1998, 20). Many of the previously discussed cases on
successful educational technology integration described applications that were
collaborative, project-based, and practical.

Research has clearly demonstrated ways in which educational technologies are
best suited to improve students’ learning outcomes. However, simply providing an
innovative technology to a classroom does not guarantee successful implementation.
Teachers, not students, are the initial adopters and play a key role in effectively
integrating new educational technologies into existing instructional approaches.
Therefore, in an effort to avoid potentially wasteful investments, it is of utmost
importance to study and understand the factors that affect teachers’ perceptions of
educational technology adoption.

2.2.3 FACTORS AFFECTING ADOPTION OF EDUCATIONAL TECHNOLOGY

Although studies concerning human behavior and technology adoption and

diffusion are useful in this context, research pertaining specifically to educational
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technology conditions and obstacles is even more valuable. For example, Ely (1999)
documented eight conditions that emerged as facilitative for the implementation of
educational technology: 1. Dissatisfaction with the status quo; 2. Existence of knowledge
and skills; 3. Availability of resources; 4. Availability of time; 5. Rewards or incentives
exist; 6. Participation; 7. Commitment; and 8. Leadership. Similarly, Badia et al. (2013)
surveyed primary and secondary teachers in technology-rich classrooms to better
understand teachers’ perceptions of the factors affecting technology use. They identified
five important factors, including utility and educational setting of the technology, support
for the teacher in the use of the technology, teacher’s self-perceived expertise in the
educational use of the technology, availability and access of the technology in the
classroom, and technology access outside the classroom. Badia et al. concluded that “In
their decision-making, teachers value first, the extent to which technology acts as a lever
to improve their students’ quality of learning, and to what extent its use fits in with the
teaching methods and curricular skills they want to develop” (2013, 801). Furthermore, a
2008 study of university instructors explored how computer self-efficacy, computer
anxiety, and experience with the use of technology influenced instructors’ intention to
use a specific educational technology (Ball and Levy 2008). They found that computer
self-efficacy had the strongest impact on instructors’ intention to use.

Similar studies focused more explicitly on conditions that inhibit the
implementation of educational technology. Analysis of a 2013 survey of university
faculty revealed two principal barriers to the adoption of learning technologies: structural
constraints and perceived usefulness (Buchanan, Sainter, and Saunders 2013). Structural

constraints refer to conditions within 