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Abstract:

At the Malaysian Association for the Blind (MAB) building, the audio-tactile
map has been installed on the ground floor to help and guide visual
impairments in wayfinding. However, the usability of the audio-tactile map in
helping them in wayfinding at the MAB has not been tested yet. In fact, the
understanding of the users’ motivation for using the audio-tactile map has still
not been studied. Thus, this research aims to describe the usability and to
understand users’ motivation in using the audio-tactile map for visually
impaired users in wayfinding at the MAB. Furthermore, a qualitative method
study will be conducted by doing a user test and an interview with six
participants from the MAB, focusing on the usability and users’ motivation in
using the audio-tactile map to help them in wayfinding. Nielson Usability
Model and Thematic Analysis with Affinity Diagram tools were applied in this
research to analyze the data. The findings from this research have described
the usability of the audio-tactile map among visually impaired users at the
MAB, which includes efficiency, learnability, satisfaction, errors, and
memorability. Also, the findings showed that the audio-tactile map features
affected the users’ motivation to use the audio-tactile map for wayfinding at
the MAB.
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Introduction

The Vision Loss Expert Group (VLEG) estimates that 596.3 million people worldwide are
affected by visual impairment: 258 million with mild impairment, 295 million with moderate
to severe impairment, and 43.3 million who are blind. Griffin et al. (2020), stated that people
with visual impairments can experience numerous challenges in their daily lives, including
navigating unfamiliar environments.

In this modern era, some technologies operating as wayfinding tools such as sensor-based
walking sticks and interactive maps can assist users with visual impairments, yet the
application is still limited. Besides, a deficiency of mobility is a severe limitation for visually
impaired users as mentioned by Brouwer et al. (2005), and according to Hina Alam (2019),
fewer visually impaired users can read braille because it is used for textual descriptions only.

In Malaysia, the audio-tactile map has just been developed and installed on the wall of the
ground floor at the Malaysian Association for the Blind (MAB). This audio-tactile map was
made up of a raised-line map overlay placed atop a multi-touch screen, a computer linked to
the screen, and audio for speech output. Users could examine the raised-line map on top of the
screen with both hands just as they would a tactile paper map. Instead of reading a braille
legend, users could acquire street and building names by touching the map items (Brock &
Jouffrais, 2015). However, the audio-tactile map is still not well known and has only been used
by MAB’s visually impaired students and staff. Hence, the usability of the audio-tactile map
in giving wayfinding to them has not been tested yet.

Significantly, it is important to develop, enhance, and apply a new way of wayfinding for
people with visual impairments, such as using the audio-tactile map. From the Tactile-speaking
plan, an audio-tactile map is a wayfinding technology that is ideal for transferring
environmental information in a visual, tactile, and sound way.

Thus, this research will be conducted to describe the usability and to understand users’
motivation in using the audio-tactile map for visually impaired users in wayfinding at the MAB.

Literature Review

Visual Impairment

Visual impairments, which include low vision and blindness, relate to any degree of
impairment to a person's ability to see that interferes with his or her everyday activities.
Although blindness strictly refers to a complete loss of vision, the term is frequently used to
refer to significant visual impairments that necessitate the primary use of nonvisual sensory
input. Low vision is a term that refers to visual impairments that are less severe than blindness
but nonetheless affect a person’s ability to carry out daily activities. Individuals with low vision
may require the use of tools and procedures to augment their ability to use their limited vision,
or they may need to do activities through nonvisual means (Sapp, 2003).

According to Kidshealth.org. (2016), visual impairment is a term or phrase used by
professionals to refer to any type of vision loss, whether the individual is completely blind or
has just partial vision. While some individuals are totally blind, many others suffer from what
is known as legal blindness. They haven't fully lost their sight but have lost enough eyesight
that they would need to stand 20 feet away from an object to see it as clearly as someone with
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perfect vision could from 200 feet away. In 2006, the National Health Service in England
revised its definition of visual impairment as follows: "Due to a change in the terminology used
in the registers, blind and partially sighted individuals should now be referred to as severely
sight impaired (blind) and sight impaired (partially sighted). This adjustment was requested by
service users/patients because it more accurately depicts their status, as those who are
technically blind or partially sighted may retain functional residual vision" (Hayhoe, 2012).

Wayfinding

The phrase "wayfinding" refers to orienting and navigating across an environment. It is the
ability of travellers to know where they are and where they are going based on where they have
previously been (Parker, A. T. et al., 2021). Wayfinding is critical in complicated constructed
contexts such as metropolitan centres, healthcare and educational institutions, and transit hubs.
As architectural surroundings get increasingly complex, people require visual clues such as
maps, directions, and symbols to assist them in navigating. Effective wayfinding systems add
to a sense of well-being, safety, and security in these frequently high-stress circumstances.

Another definition of wayfinding by Symonds et al. (2017), is the cognitive and bodily process
and experience of locating, following or discovering a path through or to a particular location.
Wayfinding in the past was wrongly classified as a cognitive and decision-making process, but
recent and updated research demonstrates that wayfinding is a complex activity that spans
multiple fields of study. Wayfinding is a highly sociological activity. In many instances, such
as while looking for a sports stadium, we follow other individuals. The concept of group
behaviour is quite prevalent in wayfinding. Similarly, psychology is critical, as we make
conscious choices in order to travel from A to B.

As stated by Wiegand (2021), for years, we've relied on navigational systems such as the Global
Positioning System (GPS) to assist us in navigating outside, yet this form of positioning is
incapable of penetrating the enormous, complex structures that populate our globe. Indoor
positioning systems (IPS) are the technology that enables this approach. Modern smartphones
are the most often used devices for wayfinding, as they contain an array of sensors that may be
combined with GPS technology. It enables consumers to grab their phone, locate the map, and
navigate indoors, just as they can with Google Maps outdoors.

From the Tactile-Speaking Plan (2024), the audio-tactile map (the facility layout) is ideal for
conveying environmental information visually, tactilely and audibly, especially for visually
impaired users. It has a common structure but varies in application facilities such as entrance
units, a water closet, a park, an underground route, a public transportation station, and many
more. The use of audio-tactile maps during the adaptation of social infrastructure facilities
enhances the status and accessibility of such facilities significantly, focusing on the difficulties
of individuals with visual impairment.

Furthermore, one of the essential features of the audio-tactile map is its ability to adapt to
multiple foreign languages at the same time. According to Landau et al. (2006), audio-tactile
maps, which may be accessed via a touchpad device, appear to compensate for the limitations
of tactile maps. Tactile assistance appears to entail extensive braille labelling, whereas the
volume of information and intricate images necessitate a higher memory load, which affects
spatial coding and representation. Incorporating soundscape and audio information about
names of locations (cities, streets, etc.), spatial relations, descriptions of buildings, and major
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features, such as traffic signals or barriers, into a tactile map can be extremely beneficial to
people with visual impairments. It has been proposed that merging auditory and tactile
information may result in a more comprehensive concept by presenting information in a more
effective manner.

Furthermore, Papadopoulos & Barouti (2015) stressed that because touchpads allow for the
incorporation of environmental auditory cues into the tactile map, they may aid in an
individual's orientation, as individuals with visual impairments have been shown to use
auditory cues to determine and maintain orientation within an environment. It also associates
the soundscape with the structural and spatial configuration of the landscape and, finally,
creates cognitive maps. Individuals with visual impairments can construct a cognitive map
utilizing an audio-tactile map and a touchpad device.

Usability in Human-Computer Interaction (HCI)

Nielsen J. (2012) stated that usability is a quality criterion that evaluates how simple user
interfaces are to use. The term "usability™ also refers to strategies for enhancing ease-of-use
during the design phase. Furthermore, five quality components define usability such as
learnability, efficiency, memorability, errors, and satisfaction. Meanwhile, The Interaction
Design Foundation defined human-computer interaction (HCI) as a multidisciplinary topic of
study that focuses on the design of computer technology and, more specifically, the interaction
of humans (users) and computers. While it began with computers, HCI has grown to encompass
nearly all aspects of information technology design.

Usability and HCI are increasingly critical components of the system development process in
order to improve and increase system capacities and meet the demands and requirements of
users. HCI will aid designers, analysts, and users in determining system requirements based on
text style, fonts, layout, colour, and also graphics. Furthermore, usability will determine
whether the system is efficient, effective, safe, useful, easy to learn, remember, use, and assess,
as well as practical and visible to the users (Issa & Isaias, 2015).

Nielson’s model of usability was among the first to establish usability attributes. Nielsen's
previous approach had only four attributes such as effectiveness, efficiency, satisfaction, and
learnability. He eventually dropped the effectiveness and replaced it with memorability and
errors in his new model. He identified the following attributes, which are shown in Table 1
below.

Table 1: Nielsen’s Usability Attributes

Attributes Explanations

Efficiency Resources are used in completing a task accurately to
achieve user goals.

Learnability The ease with which the system can be learned is that

the user can start using it to perform tasks in the
minimum amount of time.

Satisfaction The product should provide comfort and also give the
user a positive attitude towards using it.
Errors The system's error rate should be minimal so that the

user makes the least number of errors when using the
system. If some errors are made, they should be
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recovered easily. Finally, catastrophic errors should be
avoided.

Memorability One should be able to easily memorize the system to the
extent that when even a casual user begins using it after
a substantial period, they do not have to put effort into
learning everything from the beginning.

On the other hand, Norman’s model of interaction in usability (Thuseethan & Kuhanesan,
2015) focuses on the user's point of view. Norman characterizes the user's cognitive process as
the engagement with technology in daily life using psychology. Norman's paradigm involves
two phases which are execution and evaluation. Each phase comprises seven unique steps in
total. The identified steps are shown in Figure 1 below.
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Figure 1: The 7 Steps in Norman’s Model of Interaction

Motivation in Human-Computer Interaction (HCI)

In the Market Business News (2021), Nordqvist mentioned that motivation can be defined as
the reason why a person acts or behaves in a certain manner. It also motivates people's desire
and readiness to act. Enthusiasm is there when there is motivation. Motivation is an internal
phenomenon; it resides inside us. It influences our actions and behaviours. Motivation may
also refer to the arguments or evidence used to support a proposition. Consider the following
phrase: "We hereby offer the following proposal and justification for consideration™. In HCI,
every technology can have a purposeful or unintentional influence on psychological well-
being, such as user motivation. For instance, consider the nuanced impacts emerging from the
instant connectivity made possible by smartphones. There are two theories of motivation that
are related to this research.

Firstly, Maslow's hierarchy of needs by McLeod S. (2007) stated that motivational theory in
psychology consists of a five-tier model of human needs, sometimes represented hierarchically
as a pyramid. Prior to addressing wants that are higher on the hierarchy, individuals must satisfy
demands that are lower on the hierarchy. As shown in Figure 2, the hierarchy of needs is
comprised of physiological, safety, love and belonging, esteem, cognitive needs, aesthetic
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needs, self-actualization, and transcendence. In general, there are several sources of motivation,
such as goals, values, and the drive for accomplishment, as well as biological requirements and
relatedness. Maslow's hierarchy aims to reach the self-actualization level or stage.

This implies that, according to the theory by Kroth M. (2007), in order for motivation to emerge
in the next step, each preceding stage must be met. The hierarchy has been used to describe the
relationship between effort and motivation in the context of human behaviour. Each of these
levels requires a particular degree of internal sensation in order for an individual to reach the
top of their hierarchy. In both practitioner and academic publications, Maslow's Hierarchy of
Needs is frequently cited as an example of motivational theory. However, a substantial amount
of motivational research is being undertaken that is neither publicly recognized nor
implemented in practical contexts.

o

Transéendence
Self-actualization

Aesthetic Needs

Cognitive Needs

Esteem Needs
Belonging and Love Needs

Safety Needs

Deficiency Needs] Growth Needs

<

Physiological Needs

Figure 2: Maslow’s Hierarchy of Needs

Secondly, according to Legault (2017), the Self-Determination Theory (SDT) is a wide theory
of human motivation and personality that looks at how people interact with and depend on their
social environments. The SDT identifies intrinsic motivation as well as many extrinsic
incentives and describes how these motivations affect personality, social and cognitive
development, and situational reactions in several areas. The core of SDT is the psychological
need for relatedness, competence, and autonomy and how important they are to self-determined
motivation, well-being, and growth.
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SDT is a comprehensive paradigm for analyzing human motivation. SDT articulates a meta-
theory for structuring motivational investigations, a formal theory that specifies intrinsic and
diverse extrinsic sources of motivation, and a description of the relative roles of intrinsic and
extrinsic motivation in cognitive and social development as well as individual variations. In
addition to people's well-being and performance quality, SDT proposals also examine how
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social and cultural variables promote or inhibit their feeling of volition and initiative.
Conditions that promote the individual's feeling of autonomy, competence, and relatedness are
believed to encourage the most volitional and high-quality kinds of motivation and engagement
with activities, such as improved performance, persistence, and creativity
(Selfdeterminationtheory.org., 2024).

IJMOE

Methodology

The method used in this research is qualitative, which are the user test, and an interview will
be conducted to collect the data. Generally, qualitative research is a method for examining and
comprehending the meaning assigned by individuals or groups to a social or human situation.
The research process entails developing study questions and procedures, collecting data in the
natural environment of the participant, analyzing the data inductively by progressing from
particulars to broad themes and making judgements about the meaning of the data. Table 2
below shows the research design for this research.

Table 2: Research design

Research question Research objective Method Deliverable
How useful istheaudio- To  describe  the User test Usability of the
tactile map in helping usability of the audio- audio-tactile map
visually impaired users tactile map that helps in wayfinding for
in  wayfinding at visually impaired visually  impaired
Malaysian Association users in wayfinding at users at the
for the Blind (MAB)? the Malaysian Malaysian
Association for the Association for the
Blind (MAB). Blind (MAB).
What motivates visually To understand visually Interview Visually impaired

impaired  users  at impaired user users’ motivation
Malaysian Association motivation in using the in using the audio-
for the Blind (MAB) to audio-tactile map at tactile map for
use the audio-tactile the Malaysian wayfinding at the
map for wayfinding? Association for the Malaysian
Blind (MAB) for Association for the
wayfinding. Blind (MAB).

Planning is the first phase of this research. Planning is a critical phase since it allows for the
identification of topics relevant to this study's objective, such as the topic, problem statement,
project background, etc. Additionally, it can affect all steps, which is why this step must be
highlighted to ensure the success of this research study. Thus, the preliminary interview was
conducted with Mdm. Sumitha from the MAB to define and gather more information on the
research background, research questions, problem statement, objective, research scope, and
target literature.

The second phase of this research is data collection, which is mainly concerned with the user
test and an interview. Firstly, an early interview will be conducted to gather the participants'
backgrounds. From the interview question in Section A: Demographic Information, nine
questions will be asked to the participants. Next, the user test on the audio-tactile map using
Nielsen Usability Model will be conducted to see their efficiency, learnability, satisfaction,
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errors, and memorability. For this, the participants among visually impaired users from the
MAB, will be divided into three groups, Group B1: participants with total blindness; Group
B2: participants with severe visual impairment, and Group B3: participants with moderate
visual impairment, will be observed. A few data will be recorded, such as time and location
accuracy. After the user test, the interview was conducted individually to understand their
motivation in using the audio-tactile for wayfinding at the MAB. There are six open-ended
questions in Section B that were asked during the interview session. Once the interview is done,
the data will be analyzed using the Thematic Analysis that uses an Affinity Diagram.

Results

User Test for the Usability

From the observation during the user test, researchers have described the five attributes such
as learnability, memorability, efficiency, errors, and satisfaction based on the Nielsen Usability
Model, as below:

Learnability and Memorability

The participants should be able to easily learn how to use the audio-tactile map when
performing the tasks. Researchers observed that there is a variation in the participants'
performance in using the audio-tactile map. Also, from the observation, there were four
participants (P1, P4, P5, and P6) who learned and memorized every location on the audio-
tactile map. In contrast, two participants (P2 and P3) did not really memorize all those locations
on the audio-tactile map.

Efficiency

Most of the participants were able to use the audio-tactile map and find the assigned locations
when performing the tasks. Although some of them have taken more time to perform the tasks
than the others, they might have been able to follow. Researchers also observed that tactile
symbols such as the audio button on the audio-tactile map and instructions from the audio had
affected the participants' performance. Aside from that, two participants (P1 and P3) expressed
difficulty and confusion when using the audio-tactile map. However, the use of the audio-tactile
map in helping all six participants with wayfinding around MAB’s ground floor was efficient
when all the eight assigned locations were accurate.

Errors

The observation showed a meagre error rate in using the audio-tactile map for wayfinding at
the MAB. Only two participants (P2 and P3) showed minor errors while analyzing the shape
of tactile symbols in the audio-tactile map. In comparison, four participants (P1, P4, P5, and
P6) had no error while using the audio-tactile map to assist them in wayfinding.

Satisfaction

Five of the participants (P2, P3, P4, P5, and P6) explained and showed their satisfaction in
using the audio-tactile map to help them in wayfinding at the MAB.

“I was satisfied because it has helped me with the wayfinding at the MAB.” (P2)

“I am very satisfied with the audio-tactile map because the instruction given is very clear.”
(P3)

“Very satisfied because of the clear information and wayfinding instructions at the MAB.” (P4)
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“Just satisfied. Because easy for me to reach the destination that [ want to go to at the MAB.”
(PS)

“Very satisfied because of all the locations at the MAB'’s ground floor stated on the map.” (P6)
In contrast, only one participant (P1) mentioned that she was not satisfied with the usability of
the audio-tactile map to assist her in wayfinding at the MAB.

“Not satisfied because there is confusion between the audio button with the tactile symbol.”
(P1)

Overall, the usability of the audio-tactile map can be described as easy to learn, can be
memorized, very efficient, has low errors rate, and meets users’ satisfaction.

Thematic Analysis using Affinity Diagram

Thematic Analysis involves grouping the themes or commonalities discovered in the original
codes. After researchers had arranged an array of codes and keywords, the data were classified
into themes with which they were familiar. Researchers have discovered the necessary initial
codes for the third phase. Then the sub-themes are categorized into single themes as shown
below in Table 3.

Table 3: Categorization of Codes into Sub-Theme and Single Theme
Codes Sub-Theme Theme

. Movement

. Wayfinding

Easy Emotion

Fast

Useful Motivation
. Information Interest

. Satisfaction

Audio

. Braille

. Symbol Function Features

. Surface

. Language

After the codes and themes had been restructured many times, the themes were reconsidered
by selecting the theme that was closest to the topic of the codes. One of the themes was
therefore, rebranded as a new theme. As indicated in Table 4 below, the other theme remained
and appeared to create a cohesive pattern.

Table 4: Reviewing The Theme

Previous Theme New Theme
1. Motivation User Motivation
2. Features Audio-tactile Map Features

Using all of the available data, researchers have crafted an overarching story. Each theme and
its corresponding story were studied to determine whether any of the themes had sub-themes.
Table 5 below depicts the Final Affinity Diagram.
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Table 5: Final Affinity Diagram
User Motivation Audio-tactile Map Features

1. Participants are motivated to use the audio- 1. Audio
tactile map for them to move anywhere in 2. Braille
MAB without others’ help. 3. Symbol

2. Participants were using the audio-tactile 4. Surface
map for helping them with wayfinding at 5. Language
the MAB.

3. By using the audio-tactile map, it is easy to
find the location at the MAB.

4. The audio-tactile map is fast compared to
other wayfinding tools when looking for
the location at the MAB.

5. The audio-tactile map is very useful in
helping them with wayfinding at the MAB.

6. The audio-tactile map provided clear and
accurate information about the MAB'’s
ground floor.

7. Participants were very satisfied because it
really helped them in wayfinding at the
MAB’s ground floor

Conclusions

A user test and an interview have been conducted physically by researchers with visually
impaired users at the MAB to fulfil both objectives of this research study. Essentially, this
research study has described the usability of the audio-tactile map and understands users’
motivation in using the map for wayfinding at the MAB. In conclusion, the research study has
fulfilled both objectives stated earlier.

Objective 1: To describe the usability of the audio-tactile map that helps visually impaired
users in wayfinding at the Malaysian Association for the Blind (MAB).

From the analysis and findings in this research study, the objective for this has been fulfilled.
Researchers were able to describe the usability of the audio-tactile map that helps visually
impaired users at MAB in wayfinding. The audio-tactile map was described as easy to learn
and memorize, very efficient, low error rate, and most of the visually impaired users were
satisfied with using it.

Objective 2: To understand visually impaired users’ motivation in using the audio-tactile map
at the Malaysian Association for the Blind (MAB) for wayfinding.

The objective to understand visually impaired users’ motivation in using the audio-tactile map
at the MAB also has been fulfilled. From the analysis and findings using the Thematic Analysis,
the answers from the interview session have shown most participants are motivated to use the
audio-tactile map because the features were easy to use in wayfinding at the MAB. Those
features like audio and tactile in the map really helped them to find every location on the
MAB’s ground floor, as it provides complete information and instructions.

640



International Journal of
Modern Education IJMOE

EISSN: 2637-0905

Volume 6 Issue 23 (December 2024) PP. 630-642
DOI: 10.35631/IJMOE.623043

Acknowledgements

The authors would like to acknowledge and extend special gratitude to Mrs. Sumitha —
Research Manager at the MAB, Mr. Amjad — Personal Assistant (PA), all the staff at the MAB
who have been supportive and cooperative in our study.

References

Audio-tactile map (tactile-speaking plan). (2024). Tiflocentre.ru. Retrieved from
https://tiflocentre.ru/eng/audio-tactile_map.php.

Brock, Anke; Jouffrais, Christophe . (2015). Interactive audio-tactile maps for visually
impaired people. ACM SIGACCESS Accessibility and Computing, (113), 3-
12. doi:10.1145/2850440.2850441

Brouwer, D. M., Sadlo, G., Winding, K., & Hanneman, M. I. G. (2005, September). Limitation
in mobility: Experiences of visually impaired older people. A phenomenological study.
In International Congress Series (\Vol. 1282, pp. 474-476). Elsevier.

Griffin, E., Picinali, L., & Scase, M. (2020). The effectiveness of an interactive audio-tactile
map for the process of cognitive mapping and recall among people with visual
impairments. Brain and behavior, 10(7), e01650.

Issa, Tomayess; Isaias, Pedro (2015). Sustainable Design || Usability and Human Computer
Interaction (HCI). , 10.1007/978-1-4471-6753-2(Chapter 2), 19-36. doi:10.1007/978-
1-4471-6753-2_2.

Hayhoe, S. (2012). What is visual impairment?.

Hina Alam. (2019, June). The end of braille? Why fewer people are reading by touch.
CTVNews; CTV News. Retrieved from https://www.ctvnews.ca/lifestyle/the-end-of-
braille-why-fewer-people-are-reading-by-touch-1.4447543.

Kroth, M. (2007). Maslow-move aside! A heuristical motivation model for leaders in career
and technical education. Journal of STEM Teacher Education, 44(2), 3.

Landau, S., Russell, M., & Erin, J. N. (2006). Using the talking tactile tablet as a testing
accommodation. RE: view, 38(1), 7.

Latest statistics on prevalence of blindness and low vision worldwide — Living Well With Low
Vision. (2021, March). Preventblindness.org. Retrieved from
https://lowvision.preventblindness.org/2021/03/07/latest-statistics-on-prevalence-of-
blindness-and-low-vision-worldwide/

Legault, L. (2017). Self-Determination Theory. Encyclopedia of Personality and Individual
Differences, 1-9. doi:10.1007/978-3-319-28099-8_1162-1.

McLeod, S. (2007). Maslow's hierarchy of needs. Simply psychology, 1(1-18).

Nielsen, J. Usability-101-Introduction to Usability,[online resource], 2012. Retrieved from
https://www.nngroup.com/articles/usability-101-introduction-to-usability.

Papadopoulos, K., & Barouti, M. (2015, February). The contribution of audio-tactile maps to
spatial knowledge of individuals with visual impairments. In Proceedings of
International Conference on Enabling Access for Persons with Visual Impairment-
ICEAPVI (pp. 141-146).

Parker, A. T., Swobodzinski, M., Wright, J. D., Hansen, K., Morton, B., & Schaller, E. (2021).
Wayfinding Tools for People With Visual Impairments in Real-World Settings: A
Literature Review of Recent Studies. Frontiers in  Education, 6.
https://doi.org/10.3389/feduc.2021.723816

Sapp, W. (2003). Visual impairment. In Effective education for learners with exceptionalities.
Emerald Group Publishing Limited.

641



International Journal of
Modern Education IJMOE

EISSN: 2637-0905
Volume 6 Issue 23 (December 2024) PP. 630-642
DOI: 10.35631/IJMOE.623043

Symonds, P., Brown, D. H., & Lo lacono, V. (2017). Exploring an absent presence:
Wayfinding as an embodied sociocultural experience. Sociological Research Online,
22(1), 48-67.

Szalma, J. L. (2014). On the application of motivation theory to human factors/ergonomics:
Motivational design principles for human-technology interaction. Human factors,
56(8), 1453-1471.

Theory - selfdeterminationtheory.org. (2024). Selfdeterminationtheory.org.
https://selfdeterminationtheory.org/theory/

Thuseethan, S., & Kuhanesan, S. (2015). Effective use of human computer interaction in digital
academic supportive devices. arXiv preprint arXiv:1501.00529.

Visual Impairment (for Teens) - Nemours KidsHealth. (2016). Kidshealth.org. Retrieved from
https://kidshealth.org/en/teens/visual-
impairment.html#:~:text=Visual%20impairment%20is%20a%20term,have%20what’s
%20called%20legal%20blindness.

What is Human-Computer Interaction (HCI)? (2014). The Interaction Design Foundation; UX
courses. Retrieved from https://www.interaction-design.org/literature/topics/human-
computer-interaction

What is motivation? Definition and meaning. (2021, December 3). Market Business News.
https://marketbusinessnews.com/financial-glossary/motivation-definition-meaning/

Wiegand, C. (2021, December 21). Advances in Wayfinding Technology Redefine Indoor
Experience. Inpixon.com; Inpixon. Retrieved from
https://www.inpixon.com/blog/advances-in-wayfinding-
technology#:~:text=Indoor%20Positioning%20Systems%20(1PS)%2C,be%20integrat
ed%20with%20location%20technology.

642



