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ABSTRACT

Even with complications, remote learning can
be successful with the development of user
friendly designed solutions. While there are
educational tools and platforms available that
electronically support remote learning, many
students and teachers do not have deep techno-
logical knowledge and many lack internet
access outside of school. Without access to the
internet, many of them experience interruptions
in their education. This underscores the needs
of both the educator and the students during
sudden and unexpected periods of school
closure. The research objectives of this project
focus on current learning tools, their design,

and their accessibility during remote learning.

The level of technology available today plays
a significant part in the design and delivery
of K-12 education. The results of a literature
review identified issues in remote learning,
including those within the ongoing pandemic.
In effect, this project identifies the impor-
tance of using design principles to solve this
problem. The goal is to provide a solution
remote environ-

that enables learning in

ments with limited or no internet access,
further emphasizing the importance of utiliz-
ing modern technology and design principles

when creating effective remote learning tools.

Keywords:Remote Learning, Virtual Learning, Internet Learning, Mobile Learning, Modern

pedagogy, Interactive Learning, Digital Learning, Educational Portability, Internet Connection



LIST OF DEFINITIONS
& ABBREVIATIONS

Remote Learning: Throughout the duration of the project, remote learning
(RL) is used as an umbrella term to reference multiple forms of distance
education or virtual learning. It addresses any method used to deliver edu-

cational access to students not physically present in a classroom.

Abbreviation Explanation

DL distance learning

E-TEXT electronic text

EL electronic learning

ML mobile learning

RL remote learning

oL online learning

LE learning environment

VLE virtual learning environment
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CHAPTER ONE

The Problem




INTRODUCTION

Current options in remote learning used by

K-12 educators during sudden and unpre-
pared school closures lack organization, visual
interest, and a universal means of delivery.
There is a vast body of research focused on
electronic, remote, and distance learning, includ-
ing the challenges these practices encounter in
K-12 education. Other studies are available regard-
ing the recent growth and inclusion of technology
in learning. This thesis does not seek to add more
information to those areas in the body of knowl-
edge however, a gap exists revealing a weakness in

remote learning due to the recent global pandemic.

While there are web accessible educational

tools, and digital learning platforms avail-
able, a functional and engaging tool is needed
students without

during remote periods for

access to the internet, with poor connectiv-

ity, or with limited capability when connected.

The research objectives of this project focus on
current learning tools, their design, and their
accessibility during remote learning. The level of
technology available today plays a significant part
in the design and delivery of K-12 education. This
project identifies the importance of using design
principles to create a solution which enables
learning in remote environments with limited, or no

internet access while using computers or tablets.

CHAPTER ONE
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This further emphasizes the importance of
utilizing modern technology and design princi-
ples when creating remote learning tools which
help avoid a breakdown in education for remote
learners. The study reviewed digital education,
its terminology, and varying platforms which
included requirements, advantages, and short-
falls. By reviewing empirical information, the
study summarizes issues recently faced by K-12
schools which prevented access of electronic
learning effectively in times of remote education.
The literature also revealed examples of methods

adopted for the ongoing period of remote learning.

An initial literature review provided a historical
background of remote learning and electronic
learning (hereafter abbreviated as RL and EL). It
also identified shortfalls and solutions in recent
methodology. The theory of distance learning
(hereafter abbreviated as DL) has been a topic
of study and discussion for over a century. It

has been known by many terms including RL.

A gap in the knowledge appears where design &
technology have been used for education delivery
during periods of RL. There are several studies
based on large educational software platforms
created by commercial tech companies in various
formats. There appears to be a limited number
of examples assessed in the body of knowledge
that revealed small-scale solutions for educa-
tors that are not reliant on technical efficacy

or impacted by lack of internet connectivity.

“The level of technology
available today plays a
significant part in the
design and delivery of
K-12 education.”
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This study intends to fill this gap by identifying
methods and strategies that materialize in the
form of an application prototype with an adaptable,
accessible design solution. Created in Adobe XD,
the application will be able to meet RL needs with
or without internet access. A primary goal for this
projects’ solution is to avoid the impact technical
limitations educators and students may have. The
solution will be a functional design that is easy to
use. Such a solution can provide a positive impact
on the ability of educators to continue teaching

when students are forced to learn remotely.




CHAPTER TWO

Research




RATIONALE

Even with complications, RL and EL can be successful with the development
of designed solutions. While there are educational tools and platforms avail-
able to school districts that electronically support remote learning, many
students and teachers do not have internet access outside of school. Without
access to the internet, many of them experience interruptions in their educa-

tion. This underscores the needs of both the educator and the students.

I have teenage children in high school who are learning remotely since the pandemic
began. Many of their teachers use Google, Microsoft Teams, Schoology, and/or
Zoom to provide education. However, the students still have to print multiple page
documents and files which also need to be scanned then uploaded when completed.
Several of the teachers are efficient with technology and are engaging students well.
This is not the standard, merely the exception. There are others who are still learning
to use the educational platforms | mentioned, or don’t use them proficiently. This has

createdalack of structure and organizationinthe course while confusing the students.

One role that design elements can assist RL is through wayfinding. This process has
been applied in many cross-disciplinary practices. In the case or RL, the wayfinding
is virtual and provides a designed pathway for students to navigate their coursework.
Petroski wrote about grounding wayfinding in learning spaces, “Teachers that can
construct learning spaces that support paths for students to find their way, can lead
to greater levels of content mastery...(5).” One would expect the academic machine
to be better prepared to provide RL with minimal interruption during school closures
based on its vast body of knowledge. There were complications however, and they

can be found in many areas of K-12 education during the emergency shift to RL.
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RESEARCH METHODS

This study will benefit from a Multidisciplinary Design (MD) collaboration and a mixed
method approach to proposed research used to answer the questions. Because the
fields of EL and RL are vast and evolving, the research effort must be refined by
searching the body of knowledge and focusing on the most recent issues facing the
K-12 education system. Searches for secondary data were conducted to collect EBD
solutions being used in K-12. By focusing on recent data, from the past 18-24 months,

including literature and case studies a designed solution theory was developed.

Directed storytelling research provided examples of the most recent data regard-

ing RL and EL issues. This is consistent with the trend already seen in the previous
literature review. The storytelling ideas were clustered and reviewed for patterns.
Results gathered from this method did provide insight into how instructional
engagement is affected in RL, the role efficacy plays in RL, and how traditional
pedagogical practices changed through EL in both positive and negative ways for

the future. Further discussion of these points will be detailed later in the writing.

“Teachers that can construct learning spaces
that support paths for students to find their
way, can lead to greater levels of content
mastery...”

~Petroski
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SUMMARY OF FINDINGS

There will be plenty of time to prepare a
solution, so we will keep researching. This
could easily be a perception of the decades
spent compiling educational theories on DL
and EL. It is of no coincidence the technologi-
cal boom and subsequent advancements would
seemingly advance the arrival of an event that
would bring education to a sudden paradigm
shift. The theories did not seem to fit but,

learning at a distance was not a new concept.

According to Black, “The second half of the
20th century saw a number of phenomena
that led to growing interest in research: these
included favorable experience and research
findings about the effectiveness of distance
education; the implementation of educa-
tional reforms and socio-economic justifica-
tion for distance education.” Black also noted
there was not only a growth in research,
but in centers for the research to take place
around the globe. These included the Univer-
the American Center

sity of Wisconsin;

for the Study of Distance Education at the
Pennsylvania State University; the Institute
of Educational Technology, UK; the Education
Center of Berlin, Germany; and the Centre for

Distance Education at Athabasca, Canada. (4).

The beginnings of research in distance learning
took hold during the mid-20th century and
there was enough interest funding was
provided to support these well-known insti-
tutions in their efforts. Early DL was framed
around primitive methods of communication
and correspondence. Courses were developed
for students that evolved with the technology
of the time. Coursework was mailed back and
forth. Coursework could be faxed. Coursework
was augmented with VHS tapes to watch at
home. Then class lectures were watched live
on a cable television channel. Fast forward to
what we now view as modern methods, the
terminology associated with DL has devel-
oped to include several categories that can

be configured to each individual’s needs.
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Some records show DL theory was being discussed

almost a century ago.

Certainly, the amount of

literature indicates the academic body has spent an

exhaustive amount of time theorizing and analyzing
trends instead of designing solutions.

In 2015, Kompen noted there are several defini-
tions for the terms related to the methodology
included in an individual’s personal learning
environment (hereafter abbreviated as PLE).
“Through the years, several different names
have emerged to characterize innovative
approaches and technology supported initia-
tives: distance education, technology enhanced
learning, multimedia learning, computer
based training, computer assisted instruction,
Internet based training, web based training,
online education, virtual education, virtual
learning environments (hereafter referred to
as VLE), mobile learning, distributed learning,
computer-mediated communication, and more.
The term EL encompasses all of these
approaches, and the word can therefore be
(121).” The

speed at which technology advances effects the

considered an umbrella term...

individal, their personal learning environments,

and the way education and interaction

take place pedagogically with educators.
Kompen also discusses the technological
growth happening rapidly as described by
witnesses at its current scale. “Technologies
are undergoing exponential growth patterns
directly related to Moore’s Law which states
that computing power approximately doubles
every 18 months...(cited in Kompen 121).” While
this information may not seem profound, it is
worth maintaining as a point of context in this
project. Certainly, there is a vast amount of
literature indicating the academic body has
spent an exhaustive amount of time theoriz-
ing and analyzing trends instead of design-
ing solutions. Current technology provides

a multitude of options for teaching in EL.
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In a 2019 literature review, Karen Arnesen,
et al. examined two decades of trends in the
field. Arnesen states it is generally accepted
there have been four systematic efforts to
broadly examine the field through the reviews
of its literature. Rice examined themes broadly
relating to K-12 distance education. Barbour
and Reeves examined themes more specifi-
cally related to K-12 online learning through the
lens of the benefits and challenges. Cavanaugh
et al. examined open source themes related
to K-12 online learning, and Hasler Waters,
and Menchaca examined themes

related to full-time K-12

Barbour,
in the

online learning (cited in Arensen, et al. 33).

literature

SomerecordsshowDLtheorywasbeingdiscussed
almost a century ago. Certainly, the amount of
literature indicates the academic body has spent
an exhaustive amount of time theorizing and
analyzing trends instead of designing solutions.
Whatisnotable about Arnesen’s literature review
is finding although there are still many uncer-
tainties, the field of K-12 online learning (hereaf-
ter abbreviated as OL) has grown rapidly in
recent years with an acceleration of new articles
and new authors. Additionally, Arnesen’s results
show a timeline which began primarily focusing
on theoretical articles but is now emphasiz-
ing an increase in data-based articles (33).
Finally, the study findings generally indicated
the field of K-12 online learning is maturing

from concept to data-based conclusions (49).

These points add credence to the solution
suggested withinthe goals of this project of adesign
based prototype.The use of technology undoubt-
edly provides educators innovative ways to estab-
lish engaging RL environments capable of meeting
students’ needs. Singer (cited by Ott 3) reports 30
million K-12 students were using Google programsin
some regard and Google Chromebooks accounted
for over half the number of devices purchased by
schools. Commercial educational platforms, such
as the type provided by Google and Microsoft, are
an environmental change to the learning environ-

ment of a school district. Some public schools

may not select this option for a myriad of reasons.

EDUCATION IN MOTION

Use of available technology is similar according to
an article Shannan Maughan wrote in Publishers
Weekly about the efforts to provide learning at
home during the Covid pandemic. “Districts around
the world to figure out how to keep millions of
students engaged in learning mode while they’re at
home (2020).” Educational technology companies
have stepped up in an effort to assist K-12 schools.
Things like digital library management platforms
can make books available online and through
electronic text (abbreviated as e-text), or class-
room ready open educational resources (OER) for

DL appear to be part of an EL future (Maughan).v
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In other research, Enfield shared the results
of a study on the value of using e-text. In this
instance, e-text was provided to students
through online access during their course’s
curriculum. However, e-texts are now common
for course textbooks which are formatted as
electronic publications (EPUB) for both online
and desktop viewing. This would indicate the
move from online access to remote access of the
e-text. This study found the e-text provided a
useful reference for students, it was activity-ori-
ented, and challenges within the e-text were
designed so students were forced to work along

with the lessons to create successful RL (454).

Recently the evolution of elearning contin-
ued with the learner’s use of mobile devices to
interact in a PLE. Referred to as mobile learning
(hereafter abbreviated as ML), Berge states
ML can occur virtually anywhere. This includes
traditional classrooms participating in a formal
lesson, looking up something of interest, or
using the environment as part of the learning
experience through interaction with a device
(208). “Certainly, mobile learning shares many
of the same theoretical underpinnings as most

EL, teaching, and learning in general (208).”

Many EL methods are acceptable with the right
design and functionality. The requirements to
provide those methods in a PLE can have both
a positive and negative impact. For example,
envision a last-minute school day change that will

require a teacher of 30 years to utilize a video

conferencing applicationtopresent mathematics
to a fourth-grade class of 20 students, 8 of which

do not have internet at home to view the class.

If a school is prepared and has developed their
curriculum to include a methodology suitable
for video presentation offline, there would be no
problem. Of course, each of the students would
also require adequate adaptability in their role
as a learner, such as internet access and an
electronic device to record the video presenta-

tion or download it from the school web platform.

Now envision this same scenario with a few
still

schedule change and is required to present a

changes. The teacher encounters the
class through video conference and, eight of
the students will still miss the presentation due
to lack of internet connectivity. This time, the
teacher has provided each student a virtual
lesson file to use on their home computer which
contains embedded videos, imagery, examples,
and notes from the course. The virtual lesson can
be opened and viewed using any HTML browser,
without internet connectivity, and provides a
guided course for them to follow. This is a modest
scenario which provides a quick visualization of
things that could be encountered when using
technology in RL. As Young and Bush state (cited
it [EL] should be done

with careful consideration and planning that

in Curlin-Loring 28) “...

address the specific purpose, possible effect on

instruction, students and desired outcomes.”
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A QUESTION OF SHORTFALL

In March 2020, almost on cue, the education
world got a dose of this reality. The paradigm
shifted from discussing and writing about EL
theory, to an immediate application of remote
education. In many cases it was done without
an educational plan while access to the field of
EL is expanding due to technological improve-
ments which, as previously mentioned, are
advancing at an exponential rate. These facts
do not fit well with K-12 education systems
that have only recently moved past theory
towards creating solutions by combining
modern pedagogical methods with both EL
and RL. Without an immediate need to develop
solutions and academia has yet to realize its full
potential. This essentially creates a bottleneck

in the process of delivering lessons virtually.

The pandemic became the mother of RL inven-
tion by providing the sudden and unexpected
shift from classroom to remote learning. It did
not allow learning technology to evolve at its
own pace. As Harris et al. believed “This requires
an intentional shift in pedagogical practices...
Described as technological pedagogical content
knowledge (abbreviated as TPCK), this combina-
tion of skills and knowledge pose a challenge for
teachers because they often lack the ability to
effectively integrate discipline-specific technol-
ogy to support students’ cognitive development
(cited by Sabado 6).” Still, while many teachers
can see there is a need for modernization in

their pedagogy, Sabado points out “..they

are uncertain how to move forward produc-
tively (9).” Similar findings from Curlin-Loring’s
qualitative ethnographical study regarding the
impact of technology provided similar factors.
“Lack of digital knowledge causes teachers to
fear technology (89).” Included in the findings
was fearin trusting students to use their devices
properly, and veteran teachers having a fear of
stepping outside of their comfort zones by using
technology (89). An argument can be made that
even with an optimum environment, and equip-
ment, there has to be a willingness to embrace
modernization. Observations of learning during
the pandemic are slowly beginning to enter the

body of knowledge through journals and articles.

Several stories by teachers in the field were
gathered for survey with results published in
the Journal of Literacy and Technology (Wallace
et al.,, 2020). Wallace denotes the wayfinders
who found themselves in the midst of EL and
RL should voice their personal perspectives
of the unfamiliar territory in which they had a
chance to test the canon of theories about RL
(6). Emerging themes in this study confirm that
education processes have been changed and
there is a need to advance with new methods
and models for teaching through EL. Teachers
and students found themselves struggling with
the shiftto EL and efficacy needs to be improved
by both parties to effect positive results. Still,
RL must continue to advance and incorporate

new technology to ease accessibility limitations.
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A 2020 review of articles regarding e-learning
use by students prompted this response from
the authors. “Practically, policy-makers and
educators could take a leaf from the results of
this study to implement an innovative e-learn-
ing system that could enable the students
to acquire and share knowledge in anytime
anywhere settings (Mosfeta, 2020).” Summit
Professor Richard E. Ferdig has frequently
contributed to the body of knowledge and
recently published a book of short stories
collected fromeducatorsin the field. The stories
pertained to the pandemic caused paradigm
shift for DL and RE. Fortunately, he used a
‘medical model’ to have them peerreviewed and

published for printin a modest 8 weeks (2020).

From this collection, two researchers from
Purdue University shared an open access
The

ers asked participants to share experiences

survey (Koehler &Farmer). research-
with elLearning by describing approaches,
experiences, effective practices, challenges,
and any improvement ideas in their stories.
An overview of these surveys included many
expected themes for RL such as issues with
technology, lack of parental supervision, poor
learning environments, and support for both
staff and parents. Some of the challenges they
identified included applications not function-
ing, time Management, learning new technol-
0ogy, managing multiple websites and overall

confusion. While not completely disheart-

ened, the suggestions provided by teachers
and parents shared a common theme. All
participants seemed to be looking for open
communication, flexibility, clear expectations,

online and offline options for schoolwork.

A primary recommendation of KOEHLER AND
FARMER was for schools to create a digital
learning plan to assist them in preparing and
facilitating future EL. Recommending more
research to fully realize any impact their
study, and others like it, will have. Research
of information is always a solid recommen-
dation. In this period of time, the creation of
solution based designs are vital to finding what

actually works, and recording the outcomes.

“Lack of digital knowledge
causes teachers to fear
technology.”

~Sara Curlin-Loring
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The American Community Schools Athens

(hereafter abbreviated as ACS), Greece, sets

an exceptional standard in managing educa-

tional disruption. Avgerinou and Moros notes...

"The school has developed and implemented
blended
ogy [called i2Flex].” In their plan for K-12

its own instructional

education, Moodle is the learning manage-

ment system (hereafter abbreviated as LMS)

methodol-

With successful results of ACS’ process imple-

mentation during the shutdown, findings
include an undeniable need for continued

research, teacher preparation programs,

technological tools, skills and practices (Avgeri-

nou & Moros 587). Research shows this would
be as close to being totally prepared a would

be prior to the shutdown. The plan prepared by

ACS was already in use, it only required adapta-

“

that facilitates learning, along with a

tion for use in grades K-5. Even so, the disrup-
tion had to be addressed for 400 students.

wide range of educational technology tools.”

The problem in the case of ACS pertained to
grades JK-5 where teachers are not trained
to teach online or participate in online profes-
sional development (583). Avgerinou and Moros
report how “During the pandemic, ACS’ Athens
Elementary School had to swiftly move approx-
imately 400 students in Junior Kindergarten
through 5th Grade to an immediate virtual
learning setting (584).” The constitution of ACS’

5-Phase processofvirtuallearning was founded
in virtual teaching, teacher-student connec-
tions, TPACK (cited in Mishra & Koehler 2009),
a pedagogical and technology balance, teacher

support, assessments, grading, and feedback.

How will teachers move past the struggles to provide meaningful
EL? How will they ensure students advance during RL? Without a
one size fits all solution, the research allows for many solutions.
The early results are in, and they bring a change of methodology
with them.
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SUMMARIZING THE
STORY DATA

Yet another approach to RL would be design
and utilization of local tool using a much smaller
scale combined with a locally curated plan. A
rural elementary school in Nebraska prepared
for RL by simply asking students to “bring
home a note explaining the pandemic circum-
stance, a printed description of the possible
new model of blended learning with iPads, and a
survey about Internet access at home (Vu et al.
141).” According to Vu, The school then moved
forward with a plan where students brought
home iPads, necessary text documents, web
references, and provided mobile Internet
hotspots to those in need. Students worked
at home and via Zoom sessions. The parents
found this blended learning (hereafter referred
to as BL) approach successful and resulted

in an effective instructional practice (143).”

Both ACS and the rural elementary school in
Nebraska gathered resources and support in
respect to the needs of their students. These
stories present how a well-funded academy

and small-budget school both utilized modern

technology to create arelevant RL solution with
available resources in a short notice. Return-
ing to the collaboration of stories published by
Ferdig, a content analysis plan was developed to
generate asituational perspective of the stories.
A search for single terms from the story text
would provide data used to create a general
understandingofRLduringthepandemic (2020).
The total terms searched was fixed at 3
searches of 6 terms, for a total of 18 terms.
An option for additional terms was left avail-
able but not used.The study results were
taken from the text of the authors’ stories
describing the environment they perceived
dealing with the emergency paradigm shift.
This study allowed for explicit terms identi-
fied in the search to reveal any the existence
of patterns or themes in the text. The terms
could later be used for research in the design
phase by identifying emotions felt by the

individuals from the stories (appendix 1).

DISCONNECT-ED | JIM REEVES | 21



CONCLUSION

There are decades of research and theory about
distance, electronic, and remote learning which
continuously evolved to incorporate technolog-
ical advances. Any tested solutions developed
for K-12 classroom education did not envision
a sudden paradigm shift to home schooling.
Being forced into that specific territory, research
indicates an urgency to develop new design
solutions suitable for RL and EL that minimize a
disruption in student learning as traditional class-

room learning is consistently being interrupted.

Teachers and students alike require support to
successfully engage in RL, and support should be
available in several forms relative to this goal. To be
effective, teaching tools used must meet the needs
of the purpose they are designed for. The usabil-
ity requirement of this project is high, with a very
low learning and support threshold. In short, the
tools must be easy to understand and user friendly.
An additional charge for a solution is to provide
education professionals the ability to incorporate
any litany of lessons, lectures, and resources they
would normally deliverin their traditional classroom
pedagogy in periods of RL where Internet access is
scant, or non-existent for any reason.This cannot be
achieved by simply reviewing literature and studies

alone. It must be done by combining design based

research, practices, and sound design principles
to provide a positive impact on education.In this
way, detractors that have affected both educators
and students throughout this educational shift can
be alleviated. The project research has revealed
a scalable solution that lies at the intersection of
education and graphic design providing an approach

to creating a successful deliverable for this project.

Modern applications are have the capability to use
multimedia resources including video, audio, and
animations. An interactive presentation can be
created in the form of an application that would
incorporate a teacher’s classroom learning plan,
and function within a browser with or without
internet connectivity. Such a presentation can be
stored on a portable drive or downloaded directly
to a machine’s local drive when internet is avail-
able. The capabilities of a browser can be used
to access the application’s data and assets that
are locally stored. This designed solution will give
educators an accessible method of delivering
education in a remote environment at a moment’s
notice. Using the performance of an application
to create a user-friendly, multiplatform means of
student engagement. In conclusion, the aim of this
research project is to provide an accessible asset

for educational practices through advanced design.

“Learning needs to be what learners want, and often learning needs to be
where learners are; as opposed to the conventional, just-in-case, dispensation
of fixed knowledge, or the “tethered” e-learning that ties people to physical
locations.”

~Berge
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CHAPTER THREE

Visual Process




CHAPTER THREE

DESIGN PROCESS
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DEFINE THE PRODUCT

Based on an understanding of the research, | deter-
mined that creating a solution required a clear set of
guidelines. In this case, the problem in RL is created
by a lack of adequate internet access for teachers
and students. This has often been referred to as the
internet divide, the digital divide, and most recently
termed the distance learning digital divide. By any

name, this has been an ongoing issue for years.

The pandemic shift to remote learning in the last
year has left educators to deliver learning experi-
ences to students attending school by remote
means that may not have internet connectivity. A
recent analysis provided by Common Sense Media,
Education Superhighway, and the Boston Consult-
ing Group (BCG) presented key findings regarding
this nationwide problem. “Approximately 15 million
to 16 million K-12 public school students, or 30% of
all public K-12 students, live in households either
without an internet connection or device adequate
for distance learning at home... (Common Sense ).”
This has proven disruptive to RL efforts nationally.
An internet search provided a wealth of articles
relating to the emotional impact that overshadows

RL. Teachers and students are frustrated by inter-

HADTEFR THRFF

ruptions caused by the pandemic. There is arush to
push education to online platforms, yet the analysis
provided in the Common Sense Media report
identified that students lacked baseline technol-
ogy requirements, including reliable high-speed
internet, and sufficient data plans... (Chandra).”
In addition to other technical considerations for

RL, these could potentially derail any solution.

Stories from many teachers in the field during this
recent period have provided a source of experience
that needs to be understood. Using this secondary
data effectively was a critical piece of the process
of clearly identifying and defining the problem and
designingthissolutionto meetthe needs of the most
disadvantaged learner regarding this project, which
can be both the teacher and student. Historically,
education is not known as the leading source for
technology trends. When you stop to think about it,
the modernization of classroom learning has slowly
adopted technology while traditional education
practices move on. Classrooms still have ateacherin
the front of the room, and students still sit at desks

while listening to expertly crafted presentations.

This has to evolve for future success in education.
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One initial solution | envisioned would involve
interactive .pdf files. However, this solution would

require tools which have been around for years,

most of which have reached the end of their shelf-

life. Interactive .pdf files have been a workhorse for
many fields. They allowed for the use of interactive
elements and text which could be delivered through
email or by download form a school website. As

technology advanced, many programs that once

used interactive .pdf files have evolved to incor-

porate newer technology, or have been completely
discontinued. This quickly identified an issue that

utilizingthese toolswould notbeviableforasolution.

In order to solve an identified technological short-

fall, by using technology, consideration was given
to a number of factors. The most significant factor
considered for the solution was how to deliver
education to students learning remotely without
internet connectivity, or with limited access, in
their home learning environment. Creation of the
proposed solution merged the design processes of

UX/Ul and product design merging elements of the

two approaches. The solutionis aninteractive appli-

cation prototype, or app, created using Adobe XD.

CHAPTER THREE

By creating the prototype for an interactive appli-
cation in Adobe XD, the solution provided access
to lesson materials and course tools on a learning
platform without the need for internet connectiv-
ity. This app can include videos, images, sounds,
and text engaged with interactive functionality.
Elements were designed to engage the learner
and provide easy to use directions for the proto-
type. It can be stored on a portable drive for use,
or for download directly to a computer, or even
a tablet or mobile device’s local storage drive
when internet access is available. The app will
store saved application data and assets that are

entered interactively within the lesson module.

“Approximately 15-million
to 16 million K-12 public
school students, or 30% of all
public K-12 students, live in
households either without an
internet connection or device

adequate for distance learning
at home...”

~ Common Sense Media
2020
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PERSONAS

Once a solution was defined, gaining an understanding of the potential users was
the next step. Returning to the research provided an opportunity to learn about
their perspectives. While it would be difficult to capture every persons’ point of
view, the research provided similar themes that were used to create personas
for six fictional users. The primary users identified for this solution are teachers
and students. The personas created include three teachers and three students.
These were important tools to build unique perspectives. Their characteris-

tics also provided the opportunity to empathize with the users’ needs and goals.

SAMPLE STUDENT PERSONA

Student 1: 3™ Grade
Name: Jared

Residence Type: Jared resides in a 2 bedroom apartment which is part of a multi-family
apartment building in Citytown, Pennsylvania.

Backstory: lared resides in a single parent household and is the youngest of four children in the
home. All children attend school remotely. Jared's PLE consists of the following options for
learning, living room couch, kitchen table, or a bedroom. There are two Chromebooks in the
residence, each Chromebook is shared between two siblings to do their schoolwork, The
internet access is provided throughout the apartment building and is intermittent. When the
internet is active, the download speeds are extremely slow making access to the school portal
for online learning nearly impossible,

Obstacles for lared:

-Shared computer access with a sibling

-Video chats are not an option due to internet limits and laptop sharing

Access to any multimedia through the school web portal is extremely slow

-Wi-Fi connection to the internet is shared in the apartment complex, it is slow, and
intermittent
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MIND MAPPING

This technique was used to help visualize what potential users might need from a solution.
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RESEARCH IDENTIFICATION STANDARDS

Through research | found were no national or state level design standards for
identification of subjects in the education system. Color psychology is used

to generally relate to students’ age, and subjects, i.e., green for earth science.

COMPETITIVE DESIGN STUDY

Identifying the competition for this project was difficult for many reasons.
Most significantly is that school systems are comprised by districts, which
are like local franchises. Unlike franchises that have a governing headquar-
ters, the districts administer learning and education within their capabili-
ties while following state guidelines. Locating other RL solutions that were
functional without internet access was tough to do. There are many compa-
nies that offer web solutions which could offer some benefit however, none
of which | found were free to use past a short-term trial. Most solutions
require schools host a license for a product, or a substantial subscrip-
tion commitment. | was able to glean concepts from several websites that

were similar to those in my proposed solution (see fig. 1 through fig. 4).

REMOVED TO COMPLY WITH COPYRIGHT

Fig.1. Mood board image from competitive website,
http://site.school-pages.com/
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REMOVED TO COMPLY WITH COPYRIGHT

Fig. 2. Mood board image from competitive website,
www.classkick.com

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 3. Mood board image from competitive website,
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REMOVED TO COMPLY WITH COPYRIGHT

Fig. 4. Moodboard images frrom competitive educational applications, https://
www.behance.net/qgallery/74788757/Yellowstone-Forever-Learning-Portal

LESSON MATERIAL

Lastly, | identified the need for content that
could be presented in the prototype. | researched
free-use lesson plans for this project. These
included lesson text, and assets, that replicat-
ded what a teacher might adapt from class-

room learning for RL wusing this prototype.

| gathered three lesson plans for three differ-
ent grade levels. All three of the lessons studied
provided a further understanding during the
ideation phase, journey mapping, and empathiz-
ing. | have ample content provided from the Boston
Tea Party lesson used in the prototype. There is
additional content from a second lesson plan on
the American Revolution. The third lesson, not
utilized, was of the Cherokee Trail of Tears. With

Imagery provide by the Library of Congress Gallery.
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Fig. 5. Boston Tea
Party Print, Library
of Congress Gallery,
https://www.loc.gov/
item/2002719851/.

It tisndic e Somes of Liberty three hours (o destry
all o th 340 chests of tea They usad ropes and
pullevs b haul the heavy chests up out of the
canrpeos hokils ot thee thiree ships. Once thie chest
was on deck, they wed hachets 1o crack through
tha svoisben lid, Adter tha, all that could be
hezird was the hissing sound of the ea leaves

Fig. 6. Boston Tea
Party Lesson, Boston
Tea Party Museum.

maxing with salt water, Over one thousand

Fig. 7. George Washington Print, Library
of Congress Gallery, https://www.loc.gov/
item/2003679770/

mcoprde turned out by cheer them on from
Girilfin's whart as they emphed the chosts of tea
ingo Boston [arbor, Cm gheir way homs, they
toork specmal came B wipse the bumit cork off of
ther Bices, and remove the Geathers from their
hats. They knew iff the redooats caught them
deroving the tea, they would be theown im jail
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VISUAL RESEARCH/SYSTEM DESIGN

Moving forward in the design phase, | felt it
necessary to create a system that provided
an authentic school or classroom feel without
visually stifling the capabilities web platforms
This

ing, which included gathering examples of

provide. involved more brainstorm-

webpages in use by schools and teachers.

Primarily, school websites show unsystematic
or inconsistent use of design principles. Some
sites would often link to other pages that had
different design systems, requiring different
methods of interacting, logins, and other page
differences. Many school websites felt like
corporation pages, and required several inter-
actions before locating a page where a student
would get to a teacher’s site. Of course, this all
leads to users not having a rewarding experi-
ence and lends credibility to the fact that a

consistent design system would be needed.

Pinterest seemed to deliver many corpo-
rate sponsored ads for education. Those
were followed closely by examples of inspira-
tion using arts & crafts supplies to organize
home learning. The link below leads to an
online collection.Behance proved the most
relevant and current inspiration for visual
research. Following that are visual repre-

sentations provided from web searches.

CHAPTER THREE

The Fecmiom Tea Party musde King Croonpe and
Thy wmiond s pumisd

muldtumm collecdod » e vapphy of = capors

Parbusmoni rc

For thic fica thal s dumpad
[ S N S p——

Whwsrta v it Fliorstions Blarbn, 1

Patrwn thrs okl by e o

Fig. 8. Boston Tea Party lesson text,
Boston Tea Party Museum, https://www.
bostonteapartyship.com/lesson-plans.

Fig. 9. The Destruction of Tea at Boston Harbor,
Print, Library of Congress Gallery, https://www.
loc.gov/ item/91795889/7&loclr=recink.

DISCONNECT-ED | JIM REEVES | 33



VisuaL Moob BoarD LINK

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 10 Screenshot of competitive educational
web platform, https://academyhacker.
com/?src=teachable-examples.

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 11 Screenshot of competitive educational web
platform, https://allinonehighschool.com/.
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https://www.behance.net/collection/181980549/Creative
http://Visual Mood Board Link

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 12 Screenshot of competitive educational design,
https://graphicriver.net/user/rrgraph

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 13 Screenshot from competitive educational website,
https://bookunitsteacher.com/.
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REMOVED TO COMPLY WITH COPYRIGHT

Fig. 14 Screenshot of competitive educational
website, https://trello.com/education.

REMOVED TO COMPLY WITH COPYRIGHT

Fig. 15. Screenshot of educational application for mobile
device, https://www.behance.net/qgallery/85692375/
Estudio-Educational-Mobile-App-Ul-Kit/
modules/496074209.
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USER FLOWS/JOURNEY MAPPING

In addition to the personas previously created, basic user stories were constructed
by using a journey mapping process. This was done to provide an overall frame-
work of the situations facing each individual user. Journey mapping was key to
inserting myself in the user’s place, where the solution would be used, and under

what circumstances, as well as an understanding of potential emotions and actions.
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STUDENT USER FLOW

TEACHER USER FLOW

Atar— liced

Seenario snd sxpectatica — lared will have to attend Ied grade remasely through a shared
Chiromebesol with one of his silbdings. He had the handouts. the teacher prasted foe class. He can not be
anline Tor e live eacher leison, 1o be Bad to walch the meconding lates

Phages.

1. Arrarge a time bo watch his teacher's lesson video and complete the matenal provided for dliss in his
Tl

Acthang = lred tries 1o walch the videa, Bul it won't play From the scheaal page,
Mindsats = Why isn't this working® What happened to the computed 7 1l godo weresthing ehe
Emotions - Uncertainty, datraction.

L lyred is able o borrow his other sibling’s Chaomebook to watch the video, but it =a't ungil 530 P
that nght.

Acticns = lared watches the video snd partisBy compbetes. his asignment and emaiks it 1o the teaches
Mandsats = s tired, this is good enough

Ernotions — Tired, stressed, datracted, careleas

4 Artend the nest cls.

Actions = lared B able 1o waich most of the video belede his inlefnet goes oul. He completes his
papervenck and i unable 1o subeit his wark until the next day

MEneliats = M gois o gel & Wouble fos pod wulbimiBting fmy wodk

Emotions — Frestrated and upset.

Actor - Mra. Davs

Seeniais sl enpectation = Fra. Duvi mouasg besson plam wbe created) for el com leanneg and
adding them to her clndoom aebaite provided By the wchool s ik can teach her itadents remotely,
She eagects this will B & rough proceis since the majenity of the plan includes pristed deswersents and
piried wivual aids poreted i e Cladaroom an well i what she wied on e dry erade bosed dising
lass.

Fhaes
1. Gathes ared prepare kewon docurnsents for tech supgont

Actions = Mg, Darts s all counse ielaled Wudest handouts to . pdf Blei. She takes photon of e
prortiens haegging on the dlessnoses wall. 5he (ogie-s sddiess Tor the webaite she uaes 1o Jhive 8 video
idharing the cowrse. She verifes an inkroducton of the couree and a imeline of the lessons

Mindssts = Thi b rdiculoui. Why da | aeed thit ? Hee come this B aeeded ¥ Hew sm | iupgoied 1o da
that? Ddon 't Hie this. | don't sadersiand. How sre they supposad bo make this work?

Ermstions — Frustration, corduscn edhaution, corcern
L Add to website:

Artiarm = My, Durets e lies on Sech duppesd lrom the dngle tecknology saiker on the ichas] iall. She
ety rveryl
pdnpded, She teveives the Feisaie e upbsads are coseglele. Firdt femobe presen Labon d Difrd ¢ e,
e el d G hlly.

i whe gathered on a thumb dinvee asd han Bo wait bohind other teschen to get thes misty

Bindsets — | only have oee day B0 eepase, | knosw this material, Bt loan't get to08 quickly, Will the kids
B abile 1o i 1B T Whinte i Bhe website wrhen §clich the Bnk ¥ Horer ctime my pictuies book 4o imalll on
thié sirees

Ermatlons - e guimesyn, fomeem, panic, iradration :llnﬁ..\.um_cwlmm #acitement
3 Teach (lass:

Actiorm = My, Dareis ptarts hor 10 am claos fve minutes late, She wan using e imcomnct e d. 18
udeati sre preieat and thete bie lour that da Ret have aeb camd s they she can only Bear Bem. She
provides the kewon lectue ve asd reconds it for studests that ase ol present o vies later, She speabs
weahibe dreed ooireng Audent e muptons, neemiDen shedent connectoed and dileecions at thes
ez, Shi viad unabile o coveer the 1ope Bandout e geesthon shaet with detasl but diecbed i
Studems o Boaw 10 EINE it 3t home. SBe uploads the vides recording to the schaol page

Mindsets =1 can’t beleve | bsigol my paasond! Hells students, s pood 19 see most of youl Vs ob, as
leng as you can wee me, Can you alliew this Eage? Do pou hevwe sy quesiom? Doea't Banget you can
Ereaam e e fod help. We can make it theough ths tegethes

Ertstions = Stredind, ansiou, wandeding, concenned, ielieeed, dotermised,
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WIREFRAMING

The next task was to create a basic layout of a wireframe, no specific styles, colors,
or images etc. This is to ensure the ideas generated during the conception phase
make sense. Index cards were used to create the information architecture. Sections
of a virtual course were written on index cards and arranged for sorting in a logical
order. This helped refine the information architecture and to identify elements, place-
ment of items, terminology and even terms that would become components of the
final application. Using paper prototypes allows for quick modifications and changes
without interrupting the creative thought process. Continuous sorting of the index
cards not only optimizes the IA, is lets the designer walk through a user flow and
identify obstacles. An analogy here that I’ve heard other designers use is that it’s

important to understand the whole machine before designing an individual piece.

D EARLY CARD SORTING FOR INFORMATION ARCHITECTURE
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EARLY USER EXPERIENCE CART SORT
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IDEATION/SKETCHES

Rough sketches and ideation of screen layouts and

element placementincluding menus and general functions
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SITEMAP

The initial sitemap was created after the index card

sorting and the information architecture was outlined.

Sitermap 1 Login
I
Davhboad
Haw Fz Lamrora [T A
— ]
E— { E—— ] [
Guiden Rasding Prevsnksbon Ay regrarendy Holea Vedey

Lusason Test iy

i Lkt ARV
Cyfiphari L

INITIAL WIREFRAMES

Initial digital wireframes created in XD

Dashboard
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INITIAL WIRE FRAMES

R
Lesson Presentation Video

Documents & Guides

Excepteur sint

OCTABIEC]
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SYSTEM DESIGN

Returning to the visual research from earlier
in the ideation phase, a system design for the
prototype was developed using Adobe lllustra-
tor. The font study resulted in a pairing of two
typefaces that are suited for display purposes.
Playfair for headline, and Proxima Nova for sub
headings and copy. Playfair Display is a free-use

display type available from Google Fonts.

In the
18th

“Playfair is a transitional design.

European Enlightenment in the late
century, broad nib quills were replaced by
pointed steel pens as the popular writing tool
of the day. Together with developments in
printing technology, ink, and paper making, it
became to print letterforms of high contrast
and delicate hairlines that were increas-

ingly detached from the written letterforms.”

D INITIAL SYSTEM DESIGN
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T
>
v]
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m
0
4
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m
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Thistypeface provides a familiar text feel similar
to early academic writings. Playfair Display
paired best with Proxima Nova in several combi-
nations.ProximaNovaisanevenly weightedsans
serif type which | felt provided strong readabil-
ity in various weights and sizes on screen.

Proxima Nova was installed from Adobe Typekit.

The color scheme was developed based on
the color blue with a compliment of orange.
Blue is a strong and peaceful color that
provides stability to a design. Blue is also
considered an informative color that can
engage a viewer. The complimentary color of
orange is a friendly color that is a comfortable
opposite to the strength of blue. Orange can

positively affect a person’s level of confidence.

Dushboard
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SYSTEM DESIGN V.2

SYSTEM DESIGN V.3

Stvle Tile

Play fair

Headline e
Sulbs Headline Tz

=l Hendlime Hy
Sub | leadline 14 M IALT LAM

following directions

CLEARswectiver

coures destiniilon Engazing Colors

Lesnanpi O B

Design System
Maylair
Headline

Sceondary

Primary

Sub Headline Ha

Engaring Colors

Subs cadbime Fly

Prosdma Mowva

gy

CLEAR tirection

course dostination

interactive solutions teact fhoww

Listem ipasm diodos

following dircctions
lable of Contents

Gilossary

FREE
masgres abguem erst
at. Lt wast gnien ad

Lessomn Outlines

DISCONNECT-ED |

JIM REEVES

45



CHAPTER THREE

REFINE PROTOTYPE, USABILITY
TESTING, UPDATES

PROTOTYPE V1

Citytens i Elemenlanry

The initial user interface
presented the  opportu-
nity to develop the infora-
mation architecture along

FLearning Module

side its visual elements.

ﬂ Dxashhoard

=T
& @
o= B Title
o -
= — 1t
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CHAPTER THREE

PROTOTYPE V2 CITYTOWN SCHOOL DISTRICT

The second iteration of
the application brought a

simplified interface. It intro-

duced assigned text reading

within the application, and U.5. HISTORY

Remote Learning Module CITYTOWN
also  slider  functionality Elementary
in the media gallery and

lesson  selection pages.

To Grillin®s Wharl? The Baston Tea Parly ﬂ

LS. HESTORY

g

e - IS, HERTORY
Wedia Files MG )

ey
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PROTOTYPE V3

DASHBOARD

LERSmE
riand

BaLLEEY

The third iteration of the appli- iy
cation evolved to include a

responsive prototype for use on [.5. HISTORY
tabletscreensand mobilephone
screens. The top two images

on the right are representa-

tive of this iteration’s desktop

platform. The bottom two

images represent a pull down = Lesson & Resources ﬂ
menu from the mobile platform.

(L% f.”\'f.lt”l' I

Menu

Dashboard

Lessons

Resources

Gallery

Help

School
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CHAPTER FOUR

Visual Solution




FINAL SOLUTION

The solution presented within the following
pages is the result of extensive research
and design decisions made to present
an application that will help teachers
deliver educational lessons to students
in a remote learning environment. The
screenshots and imagery of the applica-
tion is based on a fictional school’s use
of the app for a course in U.S. History.
The prototype application in its final
iteration is uploaded to the Adobe Cloud
and shared for critique and evaluation.
The course content is included. During
the iterative process, | was fortunate to
have a group of my son’s friends involved.
They are in 11th grade. | had them sit with
the application prototypes and watched
through the

identify minor issues.

them navigate interface.

This helped to

HyperLINK To ApoBE XD DESKTOP PROTOTYPE

Structural changes to the current version of
the interface required rewiring in the final
prototype before completion. | am confi-
dent this prototype will meet or exceed

the expectations | set for the project.

The application is capable of presenting a
student with access to lessons, each with
theirown requirements. Theseinclude audio
and video presentations, assigned text for
reading, essay questions, student activity
responses, multiple choice questions,
true or false questions, and access to
related documents that are viewable on

screen or printable for home completion.

HyperLINK To ApoBE XD TasLET/MosBILE PRoOTOTYPE
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https://xd.adobe.com/view/fb7a112e-262e-412a-95c6-c2894b78499a-ae29/?fullscreen&hints=off
https://xd.adobe.com/view/9f736605-4c2e-482d-ba3e-aee8704cd50b-ca20/?fullscreen&hints=off

IDENTITY AND DESIGN SYSTEM

The following identity package was created to repre-
sent a school imagined from data recorded in the
research phase which will be used to display the final
proposal. The fictional school’s branding guide and
logos are simply to provide a visual identity for applica-

tion purposes,and were created using Adobe lllustrator.

The color system used in the application represents
the school district colors of Citytown, PA. This is a
fictional school was created as part of the educa-

tion scenarios in the design process. The applica-

tion will allow for adoption of school color systems,
or colors assigned to the curriculum subject in
their respective district. As outlined in the design
chapter, the typography chosen for the applica-
tion is a pairing of two typefaces that are suited for
display purposes. Playfair for headlines, and Proxima
Nova for sub headings and copy. Playfair is a transi-
tional design and Proxima Nova is an evenly weighted

sans serif type which provides strong readability.

Design System

Primary
Colors:

Secondary
Colors:

Type Selection:
Playfair Display
Proxima Nova

Proxima Nova
Copy

#2d527f #ebb875

#162132
#eccood
#dodfed

Hi1

H2 H3

Lorem ipsum dolor sit amet, con-
sectetuer adipiscing elit, sed diam
nonummy nibh euismod tincidunt
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FINAL PROTOTYPE

CITYTOWN
Elementary

Come zrow wilth us!
D FICTIONAL SCHOOL WEB PAGE

The opening screen introduces the viewer to the identity and design feel
for the application. Together with the school’s information and course
subject included in this particular application, which is U.S. History. The

large school logo is the button that launches the application dashboard.

CITYTOWN SCHOOL DISTRICT

. HISTORY CITYTOWN

Elementary

D APPLICATION LANDING PAGE
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The Dashboard is a central hub that guides
users through the elements of the course
within the application. Users choose
sub-sections to navigate to a lesson, print

a document or watch a particular video.

D DASHBOARD PAGE

A pull down menu with additional naviga-

o
o
o~
il
=
-

tion links expands from the hotdog menu
button and an action button to return the
student to their place they left off. Also, if
the student is connected to the internet,

they can reach their school’s main page.

D NAV MENU OPEN

The lesson selection screen contains a

scrolling galley to access any lessons
placed in the app. Minimal function-
ality here allows selection of a lesson,

or returning to the dashboard. The UX

decision for limited navigation was made

to limit confusion in user wayfinding.

D LESSON SELECT PAGE

When the user selects a lesson from the i b

slider they are directed to the Lessons
& Resources landing page. Here is
where users access the elements of

the selected lesson for completion.

D SELECTED LESSON MAIN PAGE
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REMOVED TO COMPLY WITH COPYRIGHT

VIDEO WITH SUMMARY RESPONSE

REMOVED TO COMPLY WITH COPYRIGHT

ESSAY RESPONSE PAGE
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TABLET IDEATION

L% MIRTORY

The mobile/tablet screen iteration of the appli-
cation provides the same functionality as the
desktop in a clean interface. The image below
shows the wires connecting the elements of the

application and their actions.

D WIREFRAMES OF MOBILE PROTOTYPE

|
n

- - -
- E
K =
| S ] | |
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RN

Dashboard

Uus, HISTOMY HISTORY

Lexsor Nelectivm Fessor Nefectior

Friutable Resonrces Friutabic Resenrces

Wealia ralfery Leaia drallery

TABLET SCREENS

<!
e ___________Q§o& |

U5, HISTOY LS, HISTORY

Lexsor Nelectivm

Friufabic Resonrees

Wealia fralfery

TABLET SCREENS
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REMOVED TO COMPLY WITH COPYRIGHT

TABLET PROTOTYPE

REMOVED TO COMPLY WITH COPYRIGHT

MOBILE PROTOTYPE
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DESKTOP PROTOTYPE

An Image of the wiring diagram from the desktop prototype.
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CHAPTER FIVE

Conclusion




CONCLUSION

Applications have become the primary method
in creating and delivering content to users. We
live in a period of time where we not only have
apps on our phones and computers, but we
also have them on our televisions, our washers,
and even our refrigerators. Applications can

reach users in ways never before imagined.

The creative process for designing an applica-
tion is catered to the purpose it will serve. In this
case, that purpose is remote learning. The app is
a viable option for teachers to deliver an educa-
tion plan during periods of remote learning.
The portable format of an application allows for
delivery of lessons to students with inadequate
or no internet connectivity. It can be distributed
physically on storage devices or downloaded to
devices while internet access is available. Future
integration of this solution could provide for
many sudden school interruptions such as snow

days, power outages, high heat days, and others.

There are several areas that were beyond the
scope of this project. In the future, research
and development should explore Accessibility,
usability improvements, enhancements for voice
and text to speech, browser specific variations,

and even operating system specific versions.

In closing, having spent much of the past 8

months researching and reading educational

theory, | feel the body of knowledge is stuck. The
focus should not be on using traditional course
design methods as a quide to create something
for use in a field that is filled with rapidly
advancing technology. It appears to me as if the
physical constraints of traditional classroom
pedagogy and written textbooks has handcuffed
academia’s creativity in  many aspects.
In many ways this project took on a life of its
own, which | was told would happen during
the process. While this prototype is one
way to solve the issues identified from the
research, | hope this process inspires others

to pursue, and improve upon, this approach.
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APPENDIX A

Qualitative Content Analysis

Utilizing the collaboration of stories published by Ferdig, a conceptual content analysis plan was
developed. The purpose was to generate a situational perspective of the stories. A search for single
words from the story text would provide data used to create a general understanding of RL during the
pandemic (2020). The total was fixed at 3 searches of 6 terms for a total of 18 terms. An option for
additional terms was left available but not used.

The publication was initially refined deleting all images, blank pages, reference lists, and pages with less
than five lines of text. It was further refined by removing glossaries, index pages, annex pages, and any
pages with text already used in their respective stories. The study results were taken from the text of
the authors’ stories describing the environment they perceived dealing with the emergency paradigm
shift. This allowed for explicit terms identified to reveal any the existence of patterns or themes in the
text.

The bias for this study is based on the researcher having two children in high school who are RL at home
displaying elements faced during the emergency period.

Initial 6 terms were selected to begin with to analyze word sense. Table 1 shows the term and the return
“hits” totaled in the search result.

TERM HITS
New 494
Change 226
Transition 244
Emergency/Emergent 213
Support 1024
Remote 467

Additional 6 terms selected based on the context of the terms in search 1. Table 2 shows the additional
terms and the “hits” totaled in the search result.

TERM HITS
Problem 146
Solution/Solve 107
Need 951
Help 514
Implications 234
Success 195

Additional 6 terms selected based on the context of the terms in search 2. Table 3 shows the additional
terms and the “hits” totaled in the search result.

TERM HITS
Train/Training 299
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APPENDIX B
PERSONAS

TEACHER PERSONA

Mrs. Davis
age:48
residence: Citytown, PA
education: Masters Degree

occupation: Elementery School Teacher
marital status: Married

A teachers role is to instill self-discipline in young learners and build confidence.

Mrs. Davis is a veteran educator that has been teaching elementary school for nearly 20 years. Her classroom
pedagogy has been refined thraughout her career. The course materials and lesson plans she has created reflect a
thorough and precise course layoutfor the students in her classes.

Mrs. Davis does not enjoy using a computer to teach and was the last teacher to receive a video projector for her

classroom.
Comfort With Criteria For Success:
Technology Mrs. Davis feels successful when her students use
INTERMET the tools available to become successful.
SOME SOFTWARE
Needs Wants
« To werk independently « To continue her utilizing her pedagogical method
» Continuity of processes and refined educational plan without change from
the school system.
Values Fears
« Hardwork « District oversight
* Personal attention to learning methods + Cutand paste curriculumn development
* Routine and systematic design in daily tasks * Technology
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APPENDIX B

TEACHER PERSONA

Mrs. Tester

ae: 37
residence: Gerhobany, ME

education: Highest level of education or training
occupation: Job or primary way of making money
marital status: Married | 2 children

A student's growth comes from a personalized learning system.

Mrs. Tester & 37 and & technologically literate, although self-taught. She has been teaching social science and
history for 12 years in a rural Northeast town. Her traditional 11th grade history lessons are being adapted for

use with technolegical resources and being developed for student access through the intermnet.

Comfort With Technology Criteria For Success:

INTERNET To reach all of her students through education an a
leved they can individually benefit from.

SOFTWARE

MOBILEAPPS

SOCIAL NETWORK

Needs Wants
» Obvious impact of her teaching efforts * Practices that doesn't take long to leam
« To be engaged in student development + Educational technology that integrates with

current curriculum plans and material

Values Fears

« Time management * |oss of student engagement

+ Professional development + Utilizing tools that don't actually improve her
+ Process improvement education process

+ |ack of access to educational resources
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APPENDIX B

TEACHER PERSONA

Mr. Conoche

age: Actual age or range
residence: Middletownberg, NE
education: Highest level of education or training
occupation: Job or primary way of making money

marital status: Married | No children

An adaptive learning environment makes education fun and accessible.

Mr. Conoche B 29 and is part of a technologically adept generation of teachers. He has been teaching history fors

years. Mr. Conoche recently moved to the Midwest and 5 now teaching history to junior high level students. Mr.

Caonache & in his first school year and adjusting to the rural district's traditional classreom lessons and methods
while trying to adapt them for use with current technology.

Comfort With Technology Criteria For Success:

INTERNET To see his students take advantage of the resources
and capabilities of technology in class.

SOFTWARE

MOBILEAPPS

SOCIAL NETWORK

Needs Wants
* Measurable impact of technclogy n classroom * Web accessible classrooms
education = Curriculum that integrates with technology
Values Fears
= Student growth + Paper assignments that cut into already sparse free
+ Task management and tracking time
* Educational aids that easily fit into his current * Using something that isn't doesn't actually improve
workflow student learning
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APPENDIX B

STUDENT PERSONA

Student 1: 3™ Grade
Mame: Jared

Residence Type: Jared resides in a 2 bedroom apartment which is part of a muklti-family
apartment building in Citytown, Pennsylvania.

Backstory: Jared resides in a single parent household and is the youngest of four children in the
home. All children attend school remotely. Jared’s PLE consists of the following options for
learning, living room couch, kitchen table, or a hedroom. There are two Chromebooks in the
residence, each Chromebook is shared between two siblings to do their schoolwork. The
internet access is provided throughout the apartment building and is intermittent. When the
internet is active, the download speeds are extremely slow making access to the school portal
for online learning nearly impossible.

Obstacles for Jared:

~Shared computer access with a sibling

Video chats are not an option due to internet limits and laptop sharing

-fccess to any multimedia through the school web portal is extremely slow

-Wi-Fi connection to the internet is shared in the apartment complex, it is slow, and
intermittent
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APPENDIX B

STUDENT PERSONA

Student 2: 7 Grade

Mame: Alycia

Residence Type: The student resides in a single family home on 50 acres in the rural town of
Middletownburg, Nebraska, Alycia’s home sits in a low valley between rolling hills.

Backstory: Alycia student resides with both parents and a younger sibling also attending school
remotely, Alycia’s PLE consists of the following options for learning, at a desk in her bedroom,
or the kitchen table. Each household student has their own laptop for school. Due to the
terrain surrounding the residence, there is no cable internet. Internet access is provided by a
mohbile hotspot through a local cellular service which is capped at 20 Mbps. This is shared
between everyone in the household,

Obstacles for Alycia;
-Slow cellular internet access at home is shared with younger sibling
Video chats are not an option due to internet limits
-Limited internet makes access to resources & multimedia through the school web portal
extremely slow
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APPENDIX B

STUDENT PERSONA

Student : 11™ Grade
Mame: Isaiah

Residence Type: Isaiah lives with his parents in a rural single family home in a heavily wooded
and mountainous town of Gerhobany, Maine,

Backstory: Isaiah lives at home in rural area where no cable internet access is available.
Internet access is through satellite access only which provides 10-15 Mbps and has a data cap
of 10gh per month. Isaiah’s PLE consists of the following options for learning, a desk in the
family room, the kitchen table, or his bedroom. lsaiah is learning remotely while his mother
works from home. The satellite internet data speeds and download cap cause Isaiah to be
online when his mather is not using it for work.

Impacts and obstacles:

-Internet speeds are slow and data usage is capped at 10gh, after which speeds are reduced
Mother works from home and has various video and group chats throughout the day

-Video chats are not oppoartune due to mother’s work schedule and interneat limitations

-Limited internet access to resources & multimedia through the school web portal
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APPENDIX C
USER SCENARIOS

Education Scenarios

In all scenarios, the respective school districts were required to begin remote learning in March of 2020,
The decision was forced due to a global pandemic and left minimal time to prepare for anything past a
short term closure of schools. Today, schools are still in full remote, or a hybrid schedule that requires
partial remote and in-person learning. Connectivity remains a problem for many students. The use of
online resources requires a stable connection, This has become a barrier to educational access during

remate learning.
Scenario 1

Citytown Pennsylvania is one of the largest inner-city school districts in the country. During the initial
shutdown, teachers working in Citytown were reguired to provide all the learning materials to their
students in the ferm of hard-copy. Educators had to prepare their lectures using notebooks and papers.
Internet access in the district was only available to 0% of the student population. Another 30% of
students with access did not have adequate connectivity to access the school online consistenthy.

Seenarla 2

Middletownburg Nebraska is a central school in a rural area of the state that houses K-12 grade in one
building, The school district is vast, and some students have an hour bus ride each way. Rolling hills and

wide open spaces impact the internet connectivity of the students that live in district outskirts, The
school is in the process of modernizing its infrastructure and delivery methods for curriculum to include
an online portal for learning access, Each classroom has a computer Tor the teacher to interact with

parents and students when away from school.
Scenario 3

Gerhobany Maine is a rural school district located in a heavily forested mountain region. The high
school classrooms have modern technology, and each class has an online page maintained by the
teacher. Students can access the class page through a scheol portal. Class pages have message boards,
downloadable documents, course images, and links to educational videos.
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APPENDIX D
PROTOTYPE SCREENS

SCHOOL HOME PAGE

CITYTOWN
Elementary

Come grow with us!

APP LAUNCH PAGE

CITYTOWN SCHOOL DISTRICT

U.S. HISTORY = CITYTOWN
Remote Learning Module E | emen t d ry
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DASHBOARD

U.S. HISTORY

DASHEOARD

Lessan sefeetion Priztably Rovpsrees Media ialfrry

DASHBOARD MENU

U.S. HISTORY

LAsSHEOARD

Lssan sefeeilow Primfable Bivparess Wedin callrry
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LESSON SELECT PAGE
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LESSON RESOURCES PAGE
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DISCONNECT-ED | JIM REEVES | 72



TEACHER PRESENTATION
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MEDIA VIEWER/GALLERY

£ Leeps & mnkres ‘Tea Party THE
BOSTON TEA PARTY

LESSON GUIDES & ASSIGNMENTS

- THE
iy o - BOSTOMN TEA PARTY

'é"' Lexreirs & Mesenroes

By B! Fairs Db 1 18

GUIDES &
ASSIGNMENTS

PRINTABLES

ASSIGMNMENTS

DISCONNECT-ED | JIM REEVES | 74
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MOBILE/TABLET DASHBOARD DASHBOARD MENU
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MOBILE/TABLET MEDIA VIEWER MOBILE/TABLET PRINTABLES AND MENU
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MOBILE PHONE DASHBOARD
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APPENDIX E
COPYRIGHT PERMISSIONS

The email below provides permission to use lessons provided by

the Boston Tea Party Ships & Museum in Boston Massachusetts.

External] RE: Permission for Lrison Use

Fona et e e i L B
@ P [Tivms ¥ mivn e i e g 4 b e
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WAl LA i Ay | Frret inn v g £
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P e e bing 2u Loy | s aecbend @ £ fosles w5 o Do lanion . | o ey halp s provec far refeenon, ey of D plar s =it Oy e Leevs wha b ket sl B sasesen © v b iy g Soms cege g Low maltes sl el
e, g e S b T T o oo 0 e B el o v Cropecl shees S ok e e Socume rin il b o e o bl oy poaing e on ol e, sk
Bt o8 hack svbhy

TATE Fotpabt, (WS T |y AL S
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B e e ap e PR T BT
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Good Day Evan

g a foliow 1o 1o our convarsation, I'm emailing o request permission 1o use Bhe fnee Lsa lesson plans provided through th Boston Tea Parmy Mussum's site,
hitps e bostontaparth o com!. Thay will be a key assot for my thesis disseration, which will be publisbed online a8 part of rry MPA in Graphic Design graduation reguiremnents for
Libsaty Uninsrsity. Thank you for your assistancs,

Foinpards,

Jaming: R

Litserity Unneiwsity

School of Communicalion & Bhe Asls

The Library of Congress Images used in this project were dowloaded for use under the Fair Use Index.
Unless otherwise indicated on this site, the Library of Congress has no objection to the international
use and reuse of Library U.S. Government works on loc.gov. These works are also available for world-

wide use and reuse under CCO 1.0 Universal.

https://loc.gov/free-to-use
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