intervention for students with 1D and ASD. Location based augmented reality on mobile devices
provides a potential solution for assisting people with ID and ASD to locate employment
opportunities and improve navigational skills.

While previous AR navigation research focused on navigating to unknown locations on a
college campus (McMahon, et al., under review; Smith, 2013), study 2 improved student
navigation skills within a city environment. In a city environment, students were required to be
more mindful of safety issues related to street crossing and traffic when traveling to unknown
business locations. This study also extended the literature by exploring the effects of different
AR app for navigation than the one used in McMahon et al. (under review) and Smith (2013).

Additionally, both AR-based interventions implemented appeared to be highly intuitive
and thus required little training to master. This was shown in the results of the experiments,
which repeatedly demonstrated that the students were able to quickly learn to use the technology.
The National Council on Disability (2011) reported that individuals with disabilities adopt new
technologies at a slower pace, which reduces their access to current technologies and
opportunities when compared to their peers without disabilities. Proactive technology instruction
with current and emerging technologies on means of reducing this digital divide. The social
validity results supported that the AR interventions were very intuitive for the users. For
example, in the first study, Catherine’s statement, “you point the camera at the paper and it
explains it”, speaks to how easy this technology was to use. In the second study, Jon’s
statement, “the AR one was best because all you had to do was look around you and see the
thingy showing you the business [location] and then you walked that way”, described his
experience with the Layar app. In order to bridge this digital divide, targeted research is needed

to apply these and other technologies to the needs of people with disabilities. Additionally the
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AR based interventions implemented appeared to be highly intuitive and thus required little
training to master. These studies supported previous findings indicating mobile devices are an
effective tool for teaching vocabulary and navigation skills to students with ID and ASD
(Jameson et al. 2012; Smith, Spooner, & Wood, 2013).

AR in Education

Both studies supported previous research demonstrating that the AR medium is an
interactive experience between the user (learner), environment, and the content (Milgram &
Kishino, 1992; Asai, Kobayashi, & Kondo, 2005; Squire & Jan, 2007: Craig, 2013). In the first
study, the instructional experience required the user to interact with the trigger image in order to
view the instructional content. In the second study, the AR intervention condition allowed
students to interactively view relevant information 3-dimensionally placed in the physical world
based on their location at that moment.

AR interventions, if effectively applied to meet the needs of individuals with disabilities,
may provide diverse learners new strategies for learning and facilitating independence.. Results
of study 1 support previous research in AR in several ways. First, the improved vocabulary
findings of study 1 were similar to those found in Liu’s (2009) study of a marker-based
vocabulary activity to teach high school students foreign language vocabulary. Second, they
support Vilkoniene’s (2009) findings that AR instructional activities can improve student
knowledge in biology. Vilkoniene used AR to provide digital manipulatives of the organs in AR
similar to the objects displayed in the science AR vocabulary terms. Study 2 supports findings
from previous educational research that markerless AR were an effective instructional tool for
learning in a natural environment (Squire & Klopfer, 2013). These findings support McMahon

et al.'s (2012) study that AR assisted students with ID in finding and using information to make
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independent decisions. Finally, both studies examined the social validity of AR in education and
found high levels of motivation and enjoyment when using AR for educational activities. These
social validity results support findings from other researchers in AR in education who found high
levels of student engagement (Di Serio, Ibafiez, and Kloos, 2012; Hsiao, Chen, & Huang, 2013).

These findings extended research by Richard et al. (2007) that demonstrated the
instructional benefits of using AR to teach matching skills to elementary students with ID by
including college students with ID and ASD, as well as the complexity of the AR instructional
tasks. Second, this study extended the AR literature by targeting academic vocabulary words to
students with ID and ASD. This research contributes to the established AR literature by
extending it through its application in the field of special education technology with a population
of students with ID and ASD.
UDL and AR

This dissertation supports and extends the research-based instructional framework of
UDL. Wehmeyer (2006) advocated for the incorporation of UDL principles to improve academic
achievement and curriculum access for students with 1D and ASD. Similarly, the National
Education Technology Plan (2010) also supports the use of UDL- to enable all learners with
access to engaging and empowering learning experiences both in and out of school settings. The
AR interventions implemented in these studies provide clear examples of each of the three broad
UDL principles discussed in Chapter 1 (CAST, 2011).

The first UDL principle, provide multiple means of representation, was demonstrated
through the use of AR on a mobile device in both studies. Study 1 involved AR content
displayed as both audio and video representations of vocabulary meaning when viewing the

vocabulary word. As described by one student, “the definitions just pop up with videos right
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beside the word.” In Study 2, AR provided a new means of representing the location and
relative distance of a destination. The second UDL principle, provide multiple means of action
and expression, was demonstrated in both studies through the students’ physical interaction with
the device and the environment to learn or find the information. The third UDL principle,
provide multiple means of engagement, was demonstrated in both studies. In Study 1, this was
exhibited in the AR intervention’s ability to optimize relevance and authenticity by making the
unknown vocabulary word trigger a display of its meaning. In Study 2, AR optimized the
autonomy of students in their navigation decision-making and maximize the relevance of
information by registering it in the physical world. These findings support the conclusions of
McMahon and Walker (2014) in their review of UDL features made available through the
combination of built-in device capabilities (e.g. GPS, camera, internet access) and large app

libraries to provide educators with the flexibility to address each of the nine UDL guidelines.

Limitations

Several limitations of the present studies warrant caution in interpreting these findings
and emphasize the need for replication. Both studies employed single-subject research design
methodologies. As with most single-subject research design studies, these studies included a
small sample size, which limits external validity and generalizability. Additionally, all
participating students attended a postsecondary education program for college students with 1D
and ASD. They had comparatively similar characteristics including disability diagnosis, cultural
background, and socioeconomic status. All students had relatively sufficient literacy, functional,
and computer skills using mobile devices.

The novelty of AR might have influenced the students learning. Students who use AR on

a more regular basis might have performed differently. In addition, both AR applications
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required access to the Internet. Neither study could have happened in a location without reliable
Internet access. The content delivered through AR instructional mediums is likely to continue to
require Internet access in order to retrieve and display information that is registered in the real
world.

Another limitation of both studies was the lack of maintenances probes. Although
students acquired the science vocabulary words and navigated independently to unknown
business, longer-term effects of AR instruction are needed.

In study 1, the assessment of the science vocabulary terms included a multiple-choice
exam and labeling diagram. Moreover, the assessment was read aloud. The vocabulary
assessment may not have truly captured the students understanding of the science term.
Likewise, the investigator was always present with the students when navigating the city during
study 2. Finding an unknown business location by oneself would have truly assessed
independence. Students always could have asked for assistance from the investigator.

Despite these limitations, the results of these studies supported the use of AR instruction
on mobile devices to improve the academic and functional needs of people with ID and ASD.
Researchers can expand on these findings through examinations of additional AR interventions

designed to meet the academic and functional needs of people with disabilities.

Future Research
AR could become a particularly powerful tool for individuals with disabilities because
the capability of displaying context relevant digital information to supporting the needs of the
individual at that moment. AR can provide new learning opportunities for students to learn new
vocabulary words in context by labeling physical objects with text labels, reading aloud difficult

words, displaying additional information on an academic topic, providing video instructions on
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what to do next when attempting a multistep activity, or prompts on supporting independent
living.

Future research in augmented reality is limited only by the imagination of educators to
apply augmented reality’s potentially revolutionary capabilities in order to empower students
with disabilities. This dissertation explored this potential using augmented reality on mobile
devices as tools for students with disabilities. As stated in the limitations, future research is
needed to replicate and systematically replicate these studies methods and procedures. Future
research is needed to study the effects of AR instruction across students and people of various
abilities, age groups, skills, and adaptive behaviors. Specifically, prerequisite computer or
mobile device skills requires investigation. These studies could establish several lines of
research to be examined in several future studies. The reviews of study 1 and study 2 below
present several options to expand this research.

Lines of Research from Study 1

The first study in this dissertation applied a marker-based AR experience to the task of
teaching academic vocabulary in science with a group of students in a post-secondary education
program for students with intellectual disabilities and autism. It is important to explore what
marker-based AR features were responsible for the positive outcomes without distracting the
learner, such as the length of AR content, using video and/or static pictures, the word length of
definitions, and use of audio information. In addition, the use of marker-based AR instruction to
teach vocabulary should be compared to more established vocabulary instructional procedures,
such as time delay, read aloud, and picture-to-text matching. AR experiences also could be
applied to students with a variety of educational disabilities in elementary and secondary levels.

This may serve as a foundation for future studies with marker-based AR experiences to teach
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academic subjects like social studies, math, and language arts. While this dissertation applied
marker-based AR academic skills, it could be used easily to teach a variety of functional skills.
An example of this could be using AR instructions for how to cook, make coffee, and apply first

aid.. Some possible examples are shown in Figure 20.
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Examples of marker-based augmented reality on mobile devices to
complete functional skills. Examples include 1.) top left- coffee cup
displaying instructions to make coffee 2.) First Aid Providing First Aid
instructions 3.) A jar of spaghetti sauce providing a video model of
how to make spaghetti. Photos by Don McMahon (2013)

Figure 20. Examples of marker-based AR for functional skills.
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Lines of Research from Study 2

The second study of this dissertation used a markerless or location-based AR experience
to improve the ability to navigate to employment opportunities for students in a post-secondary
education program for students with intellectual disabilities and autism. This study may be used
as a foundation for future studies with markerless or location-based AR experiences to teach
other functional skills like navigating to delivery locations for a job. Future students can
examine what elements of the AR experience are responsible for the positive outcomes of this
research. It also may influence the design of future studies using location-based AR learning
experiences for students with disabilities, for example, historical monuments that provide
additional detail about themselves. These location-based learning experiences could address
multiple academic and functional skills. Additionally, markerless AR learning experiences could
apply to the educational needs of students with a variety of educational disabilities across
elementary, secondary, and postsecondary ages. Examples of location-based AR providing
academic supports are shown below in Figure 21. These examples are from the Pearl Harbor
National Monument using the mobile app Layar, the same app used in the second study of this

dissertation but viewing a different one of the thousands of possible “layars” of content.
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Examples of location based learning using augmented reality on a
mobile device from the Pearl Harbor National Memorial. Each on screen

Augmented reality element is selectable by the user so they they can
Receive additional information on the location or object.

Photos by Don McMahon (2013)

USS "Missouri"

USS "Arizona" Wreck

“ Off Ford Island in Pearl Harbor Honolulu
. " Honolulu County, Hawaii

, = US, id: 89001083
E—— \ikilovesmonuments.org

Figure 21. Examples of markerless or location-based AR for academic learning.
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There is a broad potential audience for research on AR as a medium for individuals with
disabilities for several reasons. First, it is not focused specifically on one particular type of
student disability. While these studies were successful for students with ID and ASD, there is no
reason to think that the benefits of AR are limited to this particular population. Second, it is not
limited to one academic area, or even academic tasks. The two studies in this dissertation
included activities both academic and functional skill domains; additional research opportunities
are possible to apply this technology to many different skills in both academic and functional
tasks domains. In these future studies particular effort should be directed at examining methods
of designing systematic supports for individuals with disabilities using more complex
combinations of the physical world and digital information displayed using AR on a variety of
different types devices. In time, future studies could build the knowledge base about this
medium, best practices, limitations, and effects to develop a - framework for augmented reality
technology. Although, we might have to work on the acronym for this framework.

Preparing for the Augmented Future

“The future is already here — it’s just not very evenly distributed” is a famous quote by
the author William Gibson who coined the term “cyberspace” in 1982, before most people
owned computers (Gibson, 1999). AR instruction could accurately be described as part of the
future that is also already here but not evenly distributed. The medium of augmented reality will
become more common as more technologies incorporate it. Although current education AR
applications are in its initial stages, the rapid growth of AR is likely to mature quickly. Briefly
looking beyond the scope of this dissertation, there are three current technology trends that are
likely to increase the frequency and availability of applications using the medium of AR. These

trends are increasing use of mobile devices, “The Internet of things” and wearable computers.
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Mobile devices. Mobile device use is expanding world wide, even doubling year over
year in some developing countries (Evans, 2014). The software distribution systems on mobile
devices are relatively easy for people to use as evidenced by the rapid growth of the mobile
application market. Mobile devices have the necessary battery power, processing power,
Internet connectivity, multimedia capabilities, and location-based services to make AR practical
for educational use (Pence, 2010). These AR apps may become as socially common as using a
mobile device in public to complete a brief tasks like checking directions, reading text, or
viewing a picture. These concerns about social validity and acceptance are important to consider
when using AR as an intervention to support the needs of students with disabilities. Since
mobile devices are common tools for adults, children, and youths, the use of these devices for
AR tasks would not attract negative attention. Additionally, schools are increasingly adopting
mobile devices as a centerpiece of their instructional landscape for all learners. As these devices
become more common, more AR applications will bridge the digital and physical worlds.

Internet of Things. The ‘Internet of Things’ refers to the concept of a plethora of
networked devices that can share information and be controlled over the Internet. Augmented
reality is emerging as a new means of accessing information using this “internet of things”. This
concept is the realization that a wide variety of technologies from traditional computers, game
systems, phones, household appliances, and even light bulbs are becoming an interconnected
system creating unprecedented tools for people (Domingo, 2012). With training and planning,
these tools can become empowerment resources for people with disabilities, allowing them the
ability to access, use, create, and share information in ways that can improve and enhance their

participation in the world.
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Wearable Computers. Wearable computers allow people to use technology in new
ways to meet a variety of needs. Some current examples of this include smart watches like the
Samsung Galaxy Gear (Samsung, 2014), biometric monitors like the Fitbit, virtual reality head-
mounted displays like Sony’s Playstation 4 glasses (Langley, 2014), and personal augmented
reality vision systems like Google Glass. Professional AR applications also exist such as the
Evena Medical’s augmented reality glasses, which allow medical personnel to find a person’s
veins (Evenamed, 2014). Beyond these existing examples, new wearable computers will
continue to connect a person to technology and digital information. For example, Japanese
researchers have created “Earclip-type Wearable PC” that can determine what a person is
viewing and provide supplementary information (Suzuki, 2014). This trend of wearable
computing will have positive and negative implications for people with disabilities. A positive
implication of these technologies is the plethora of new opportunities for people with disabilities
to access, apply and use technology to support their needs.

However, these technologies will present challenges for people with disabilities. Just as
access to the Internet has become a factor to full inclusion in society, access and proficiency with
these wearable technologies may become a social expectation in modern society. The recent
controversy over the debut of Google Glass (Stern, 2013) is just one example of how wearable
computers will create additional social challenges. Many locations and even legislatures are
considering policies on when and where wearable AR technologies, such as Google Glass, can
be used. These and other new technologies from this emerging augmented future will create
additional social challenges, questions and debate. Acknowledging and addressing these

challenges will become part of the domain of special education technology in the near future as
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AR experiences become as common a learning tool as video, interactive simulations, computers,
the Internet, and mobile devices.
Conclusion

AR instruction has the potential to become a particularly powerful medium for students
and people with disabilities because the capability of displaying context relevant digital
information to support the needs of the individual at that moment. However, the field of special
education technology research is not focused on what is going to happen in technology in the
next 5, 10, or 15 years. There are many practical concerns such as solving existing problems,
limited funds and resources, limited time of educators for training, and the necessity to
immediately meet the needs of students. Additionally there is uncertainty about which
technologies will take hold and flourish, which technologies will fade away. Despite these
challenges, researchers need to examine these innovations so that the broader audience of
individuals with disabilities, teachers, therapists, educational researchers, parents, and other
stakeholders for people with disabilities, will be able to find and apply new technologies to
expand opportunities.

“As educators, we can passively wait until the future becomes the present, or we can
work to actively influence the future” was the challenge Edyburn (2013, p. 18) presented to
educators and researchers in his review of critical issues in the evidence base of special
education technology. It should be a rallying cry to educators across all disciplines. This
dissertation was an active decision not to wait and to influence the future of augmented reality in
the field of special education technology. Hopefully, this work will be a first step toward
establishing augmented reality’s promise as medium for innovative technology interventions that

will influence a brighter future that is inclusive of everyone.
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Appendix A. Vocabulary Words

STUDY 1

# Word List 1 - Word List 2- Word List 3-
Anatomy Astronomy Plant Cell

1 | femur aorta chloroplast

2 | sternum liver mitochondria

3 | vertebrae small intestine cell wall

4 | cranium esophagus golgi vesicles

5 | tibia large intestine cytoplasm

6 | phalanges thyroid nucleus

7 | patella kidneys endoplasmic reticulum

8 | mandible pancreas vacuole

9 | clavicle spleen plasma membrane

10 | humerus gallbladder ribosomes
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Appendix B. Sample Data Collection Form: Science Vocabulary

Vocabulary Multiple Choice World List 1 BONES

STUDENT

FORM 1C

Definition

Date

SCORE

Labeling
SCORE

is a large bone in the human thigh and the

largest bone in the human body

a

b.
C.
d.

Humerus
Patella
Clavicle
Femur

connecting the ribs

o0 ow

3. The

Sternum
Tibia
Cranium
Vertebrae

o0 o

4. The

clavicle
mandible
tibia
humerus

is the bone in the lower jaw.

is the skull, especially the part protecting the brain.

5. The

o0 o

phalanges
femur
cranium
vertebrae

ankle.

oo o

femur
patella
vertebrae
tibia

is a thin, flat bone running down the center of the chest and

is one of two long bones in the lower leg between the knee and the

156




10.

In the human body are the most distant part of arm or leg from

the human body such as fingers and toes
a. clavicle
b. phalanges
c. humerus
d. vertebrae

The is the kneecap.
patella

mandible

humerus

tibia

o0 o

The is the bone in the upper arm that connects the shoulder and

elbow.

humerus
sternum
tibia
vertebrae

o0 o

The collarbone is called the
patella

sternum

clavicle

vertebrae

o0 o

are small bones that make up the backbone.

Cranium
Phalanges
Vertebrae
Femur

o0 o
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In the diagram below label the following body parts. There are more options than you will

need.

1.) Femur
2.) Cranium
3.) Sternum
4.) Phalanges
5.) Tibia

B e —
\
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Match these parts of the human body to correct picture below.

1.) Mandible

2.) Patella

3.) Humerus

4.) Clavicle

5.) Vertebrae
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Appendix C. Treatment Integrity Checklist: Study 1 Science Vocabulary

Study 1: Augmented Reality Vocabulary Instruction

Data Collector: Date:
Coder Name:
Observed

1. Ask the student complete the data YES NO
collection form.

2. Read each question aloud to the student YES NO
on the form and wait for the students to
respond.

3. Observed completion by student of the YES NO
data collection sheet questions?

4. Provided mobile device to student to YES NO
practice the vocabulary?

5. Instruct the students to view the AR YES NO
vocabulary markers for the word list?

6. Watched the student wait for the AR YES NO
app to recognize the marker?

7. Observed the student view the AR YES NO
definition view the marker?

8. Provided visual aid as first prompt if YES NOor N/A
needed?

9. Observed 10 second wait time before YES NOor N/A
providing second prompt?

10. Provided verbal prompt as second YES NOor N/A
prompt if needed?

11. Observed 10 second wait time before YES NOor N/A
providing third prompt?

12. Provided physical prompt as third YES NOor N/A
prompt if needed?

13. Observe students practice all the YES NO
vocabulary words.

14. Remind the students to view each YES NO
AR video three times.

15. Collected the mobile devices (if YES NO

loaned), data sheet, and trigger at
end of session?
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Appendix D. Social Validity Questionnaire: Study 1 Science Vocabulary
Study 1. Social Validity Questionnaire Augmented Reality Vocabulary Instruction

Student: Date:

“I have some questions to ask you about the augmented reality vocabulary study. | am interested
in your opinion, so there are no right or wrong answers. Do you have any questions before we
begin?”

Questions Responses

! ! 3 !
_ { i

1. 1liked using AR view the vocabulary words. Strongly ~ Disagree Neutral Agree  Strongly
Disagree Agree

2. |liked seeing the vocabulary word and Strongly Disagree Neutral Agree Strongly
information about it at the same time using AR. Disagree Agree

3. Learning how to use these tools helped me to Strongly Disagree Neutral Agree Strongly
improve my science vocabulary. Disagree Agree

4. The AR vocabulary instruction was easy to use Strongly ~ Disagree Neutral Agree Strongly
on my own. Disagree Agree

5. 1 was able see both the word and definition St_rongly Disagree Neutral Agree Strongly
videos in the augmented reality app. Disagree Agree

6. | learned the definitions faster than the Strongly Disagree Neutral Agree Strongly
labeling. Disagree Agree

7. |learned the labeling faster than the Strongly  Disagree Neutral Agree Strongly
definitions. Disagree Agree

8. Hearing the definitions was easier than reading Strongly ~ Disagree Neutral Agree Strongly
them. Disagree Agree

9. I learned the vocabulary words faster on my Strongly Disagree Neutral Agree Strongly
own using the AR vocabulary instruction than |~ Disagree Agree

would normally from a teacher.

10. 1 would like to use augmented reality more to Strongly Disagree Neutral Agree Strongly
learn new things. Disagree Agree

11. What was it like to use the augmented reality vocabulary instruction?

12.  What did you like or not like about the augmented reality vocabulary instruction?
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Appendix E. Data Collection Form: Study 2 Navigation
STUDY 2 Navigation Alternating Treatments Design.

Student Date
Researcher IOR Person

Navigating to Job Opportunities Intervention

Students will find their way to a new location using the Layar Application on the iPhone or iPad. The
researcher should offer no assistance at each Navigation Check. At each Navigation Check, record a Yes
if the student made the correct choice, or No if he/she did not. For the first three incorrect responses do
not correct the student. After three incorrect responses use the system of Least Prompts if the student
indicates he/she does not know the way.

Navigation checks should occur at common decision points like before intersections, crosswalks, or after
more that 2 minutes of walking without a direction check. Trials need to sufficiently far enough away
that a minimum of 7 navigation checks will occur, more than 7 is fine.

Location:
Tell the student: “We are going to navigate to a nearby by job opportunity at {state business name}.
Have you been there before? Do you know how to get there?”

(If student knows how to get there, tell Don McMahon before you leave and get a new location).

Step Navigation Checks Student Response*
1 YES NO  Assisted
2 YES NO  Assisted
3 YES NO  Assisted
4 YES NO  Assisted
5 YES NO  Assisted
6 YES NO  Assisted
7 YES NO  Assisted
8 YES NO  Assisted
9 YES NO  Assisted
10 YES NO  Assisted
11 YES NO  Assisted
12 YES NO  Assisted
TOTAL CORRECT ’ TOTAL NUMBER
Percentage Independent /
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Error Procedures

Student action | Incorrect Direction “I Do not know”

Data Collector | First occurrence= Do Not correct Ask them if they are sure.

action Second occurrence= Do Not correct Mark as incorrect. Then assist.
Third occurrence= Do Not correct Repeat for all “I don’t know
Fourth occurrence — Assist for this and | responses.
all future occurrences of this trial
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Appendix F. Procedural Integrity Data Sheet: Study 2 Navigation

STUDY 2. Alternating Treatment Navigation

Data Collector: Date:
Coder Name:
Observed

1. Checked mobile device battery charge prior to YES NO
session?

2. Assisted student in locating front of building prior to YES NO
session?

3. Provided mobile device to student? YES NO

4. Asked them if they know how to get to the specified YES NO
location?

5. Asked them to use the appropriate tool to find YES NO
location?

6. Observed the student open the application? YES NO

7. Observed the student select the specified location from YES NO
menu?

8. Allowed 10 seconds of wait time throughout session? YES NOor N/A

9. Provided prompt using system of least prompts if YES NOor N/A
student indicated an incorrect response

10. Provided praise for correct response? YES NO

11. Observed safety precautions when traveling on foot YES NO
with student?

12. Recorded student responses throughout session on YES NO
data collection sheet?

13. Collected mobile device at the end of the session? YES NO

14. Tallied the correct responses at the end of the YES NO
session?

15. Escorted student back to building at end of session? YES NO

TOTAL: /
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Appendix G. Social Validity Questionnaire: Study 2 Navigation

STUDY 2. Social Validity Questionnaire: Alternating Treatment Navigation

Student: Date:

“T have some questions to ask you about the navigation study. | am interested in your opinion, so there are
no right or wrong answers. Do you have any questions before we begin?”

Questions Responses
; ! rr
1. Practicing the different apps helped me to Strongly Disagree ~ Neutral ~ Agree Strongly
improve my navigation skills. Disagree Agree
2. lliked using the mobile device (iPhone) better Strongly Disagree  Neutral  Agree Strongly
than the paper map. Disagree Agree
3. | liked the Google Map best. Strongly Disagree  Neutral ~ Agree Strongly
Disagree Agree
4. | like the AR app best. Strongly Disagree  Neutral ~ Agree Strongly
Disagree Agree
5. Iliked the Paper Map best. Strongly Disagree  Neutral — Agree Strongly
Disagree Agree
6. | would use my favorite tool again Strongly Disagree  Neutral ~ Agree Strongly
to help me navigate to new locations. Disagree Agree
7. 1 would recommend using my favorite St_rongly Disagree  Neutral ~ Agree Strongly
tool to a friend. Disagree Agree
8. lalways found the place I was looking for using Strongly Disagree  Neutral ~ Agree Strongly
the Google map Disagree Agree
9. lalways found the place | was looking for using Strongly Disagree  Neutral ~ Agree Strongly
the AR app. Disagree Agree
10.  Which did you like best the paper map, Google Map or the augmented reality app and why?
11.  What would make your favorite tool better?
12.  Describe how your favorite navigation tool helped you and what is like to use it?
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