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ABSTRACT: From undesirable health outcomes and poor quality of life to restricted
self-care activities and communication barriers, visual impairment is a disorder that
needs to be addressed. Like any other medical condition, it is a potential recipient of a
technology-based solution to compensate, at least in part, for the given functional
limitations. In recognition of the complex challenges brought by visual impairment,
this study proposed to develop a communication device called VISIMP and explore its
feasibility with the aid of three visually impaired people (with one selected family
member each), and two healthcare professionals in a 4-week feasibility study. By
utilizing a mixed-method study approach, both quantitative and qualitative data were
collected via an informal interview, task performance, and survey based on the factors
influencing assistive technology adoption.VISIMP development lifecycle is also
grounded on a framework for building assistive technology. After a series of testing
and evaluation, study participants labelled VISIMP communications device as a
promising assistive technology that posesgreat potential to support visually impaired
individuals in their day-to-day lives.
KEYWORDS:Portable Device, Communications Device, Visual Impairment, Assistive
Technology, Feasibility Study

1.0 I N T RO D UCT IO N
Among the modalities of sensory systems, human vision is reflected as the most
influential sensory function [1] where communication and perception are
interconnected brought together by the human brain. Consequently, visual-perceptual
deficit significantly affects the ability of individuals to enable and perform social
interaction [2]. According to World Health Organization (WHO) [3], it is projected
that about 1.3 billion people have some form of visual impairment (e.g., blindness, low
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visual acuity, strabismus, cataract, glaucoma, age-related macular degeneration).
Nevertheless, much research has been focused on the impact of vision loss in order to
understand the overwhelming and terrifying struggles of those affected. For instance,
visual impairment is associated with poor quality of life and numerous negative health
outcomes [4, 5] particularly when the underlying eye disease affects peripheral vision
[6]. Moreover, the loss of vision troubles numerous casual activities such as reading,
socializing, and pursuing hobbies, as well as basic self-care activities of daily living
such as bathing, eating and dressing [7, 8]. As a result, individuals with vision
impairment requires long-term care especially when mobility is greatly affected [9, 10]
(for instance, walking or going up or down steps [11]). It is the reason why there is
actually a prevalence of fall [12, 13], fracture [14-16], and other subsequent injury [1719] among people with visual impairment. Furthermore, mental health is also greatly
affected due to high risks of depression, anxiety, and other psychological problems
[20] as compared to people with normal vision. Several studies have also found the
connection between cognitive and visual impairment where the former is more
progressive when the latter is existing [21-26]. Finally, there is also a greater mortality
and morbidity in visually impaired people caused by accidents, falls, and other injuries
[27-30].
In recognition of the complex challenges faced by visually impaired individuals,
various intervention approaches have been proposed in many parts of the worldto
allow communication between people and across environments. Parker and Ivy
[31]penned a brief synthesis of intervention research for visual impairment and
deafblindness, and grouped various practices into different clusters such as
technological supports, training programs, wait time, adapted pre-linguistic milieu
training, Picture Exchange Communication System interventions, and literacy- or
narrative-based approach. In the education sector, these communication interventions
are equally communal for students with disabilities. For instance, the case study
coordinated by Kharade and Peese[32] in e-learning tools and application exposed the
accessibility challenges, usability limitations, and insufficient traditional adoption
factors [33]. Certainly, corrective measures should be executed on the problematic
features of online educational tool for people with visual impairment. Assistive
technologies (e.g., academic tools such as sign language recognition [34], screen
readers, magnification devices [35]) are also getting efficacious in meeting the
demands of the challenging mainstream settings of traditional classroom
environments. Likewise, the educational intervention orchestrated by Rabello et al.
[36] aided participants to improve their reading skills after utilizing an assistive
technology device. Further, there was also a computer-based reading comprehension
assessment tool[37]albeit there were no significant difference in reading
comprehension when compared with paper-based assessment. In science courses,
three-dimensional models of human bodies and organs for anatomy lessons are used
6359

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 07, ISSUE 15, 2020

by teachers to discuss topic or impart knowledge. Students with visual impairment
made significant improvements and projected high level of interest towards the use of
haptic technology and tactile models of the cell as instructional tools [38]. Drawing
interpretation from the literature, it has become essential to integrate assistive
technologies, regardless of the type and technique, into students’ ideal functional
activities [39, 40] as reinforcers of enabling increased change of success [41, 42].

Figure1:Framework for Developing Assistive Technology
In this paper, the development and feasibility analysis of a portable communications
device called VISIMP were described. The main goal of VISIMP is to provide a
visually-impaired-ready-device to facilitate communication with other people, visually
impaired or not. Through the course of the study, VISIMP was tested by three visually
impaired people (with one selected family member each), and two healthcare
professionals in a 4-week feasibility study utilizing a mixed-method approach.
Quantitative data were collected via a survey based on the factors
influencingtechnology adoption of visually-impaired people [43]and individual task
performance for testing each VISIMPmodule (e.g., location tracking, receiving and
sending calls and texts, speech output module from scanned documents and received
messages, and text extraction from scanned document) while qualitative data were
retrieved using informal interviews. Illustrated on Figure 1, the device development of
VISIMP is strictly grounded on the framework for the adoption of assistive technology
[44]. With VISIMP device, this paper also intends to realize if there is something we
could do to contribute in the betterment of day-to-day lives of visually impaired
individuals.
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2.0 METHODS
In software development, the utilization of prototyping methodology is employed
when users must be part of the development process and a throwaway prototype, that
is, an initial approximation of the final product is needed.Such model is used in
developmental projects when it is challenging to obtain exact requirements, hence, the
involvement of users for early testing and constant feedback delivery. Aside from using a
prototyping model as a basis of the project development of VISIMP, a framework for
building assistive technology was also employed. Kintsch and DePaula[44] built this
framework to facilitate a successful adoption of assistive technology tools by disabled
people. Much like prototyping model, this framework targets the involvement of users as
participants of the adoption process such as caregivers, assistive technology specialists,
designers, and developers to bring certain attributes to the table. For the succeeding
subsections of the paper, each discussion was deliberately aligned on the adoption cycle
phases of assistive technology framework.
2.1 Concept Evaluation of Communications Device for VI
Before any VISIMP device prototypewascreated, potential users and experts such as
visually impaired individuals, hardware and software developers, computer engineers,
and healthcare professionals were all invited to participate in an informal interviewto
draw a preliminary baselineof their perception towards such communications device.
All interviews were transcribed, and then analyzed for later usage to aid the
quantitative feedback. In addition, existing literature related to the study was reviewed
to support the qualitative data supplied by users. Visual impairment, device hardware,
portable device design, assistive technology, communication strategies to use with
visually impaired people, and other computing concepts were some of the search terms
used in building the concept of this paper. Based from the feedback of users and the
results of literature review, the prototype development phase of VISIMP
Communications Device was commenced.
2.2 Prototype Development of VISIMP Assistive Device
The VISIMP device prototype was produced one week following the concept
evaluation. At this point, a series of high-fidelity prototype were drawn to encourage
more evaluations and feedback from users. The primary goal of high-fidelity prototype
development prior to the construction of the actual device (hardware and software) is
to invite insights and criticisms in order to determine potential problems in the early
process stage of gathering requirements and analysis.Moreover, tacit or implicit
knowledge (which are inaccessible by other methods) is likely to emerge with
prototypes since it gives users some hints of what is possible with the project and how
the final product should be designed, which then provide a starting point for
discussion.
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Figure2:Prototype Design of VISIMP Communications Device
2.3 Development of VISIMP Communications Device
The proposed communications device entitled VISIMP was designed to offer an
assistive technology for visually impaired individuals. To do so, several hardware
components must be united with one another to achieve the proposed goal of the study.
The following materials were used in this study: A4 Tech HS-5P, GSM (Sim 800),
Fingerprint Scanner, GPS (GR-89), Portable Scanner, Jared USB Mini Speaker,
LM2596, Sound Card, Bluetooth Keyboard, Battery 7.4, USB to TTL, and a compute
stick. With these components, the hardware system was built to match the capabilities
of the software system.
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Figure3:GPS Receiver Module and Mechanical Dimension
Modules of VISIMP device are (1) the processing module that acts as the operating
system, (2) fingerprint module for user verification, (3) Optical Character Recognition
module for scanning the document and convert it into digitized text, (4) GPS module
for the location tracking, (5) GSM module for receiving and sending calls, (6) a textto-speech module, and (7) inbuilt calculator software mode for performing basic
arithmetic. Figure 4illustrates the schematic diagram of VISIMP when hardware
components are combined to functionally work as one.

Figure4:Schematic Diagram of VISIMP Communications Device

6363

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 07, ISSUE 15, 2020

Figure5: The VISIMP Portable Communications Device for
Impaired Individuals

2.4

Visually

Evaluation of VISIMP Communications Device
Aftersix months of device development, the final version of VISIMP (see Figure 5)
was evaluated by three visually impaired people (with one family member each), and
two healthcare professionals in a four-week feasibility study. It is important to note
that a testing stage was accomplished together with software developers,computer
engineers, and other technology experts prior to transitioning the VISIMP device
evaluation to potential users. The feasibility study is a mixed-method design intended
to gather quantitative and qualitative feedback of the users. During the first week of
the feasibility study, the focus of users as participants was on the communications
module by receiving and sending calls and texts to their family members, and vice
versa. The succeeding weeks concentrated on other modules that they could use within
VISIMP. Afterwards, they completed a survey questionnaire on their experiences,
which included a quantitative instrument, and closed and open-ended questions. The
study was approved by the Ethical Committee of the institution, and strictly in
accordance with the ethical principles of the World Medical Association Declaration
of Helsinki. Moreover, informed consent for participation was likewise obtained from
all individual participants included in the study. Both online and offline evaluations
were conducted, whereas a google form was created for online evaluation and a paper
handout equivalent to the content of online version was given after the feasibility
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study.
3.0 RESULTS AND DISCUSSIONS
The primary goal of VISIMP is to develop a visually-impaired-ready-device to enable
communication with other people, visually impaired or not. However, a
communications device like VISIMP was not new to the health professionals (N=2)
unlike the visually impaired people (N=3) and their relatives (N=3) who are only
familiar with the use of smartphones. Health professionals noted that “most of doctors
in our field of specialization are already accustomed to devices like OwnFone Braille
phone” [PHC1] and the “use of such device has been a seasonal topic with patients
during consultations” [PHC2].Nevertheless, participants (6/8, 75%) were enthusiastic
about the VISIMP communications device although they were a bit skeptical and
concerned with the cost (5/8, 63%) of such device. Furthermore, participants stressed
out that the “device must stay away from existing phones and must provide
functionality that is not available on smartphones” [PVI1, PVI3, PCE1, PSD1].
Finally, VISIMP communications device must also be secured (8/8, 100%), not cost
too much time to learn (6/8, 75%), and budget (6/8, 75%). Excerpts of the feedback of
participants are listed on Table 1.
Table1:Summarized Quotations from the Informal Interviews
Theme
Quotations
Cost
A communications device like this must be expensive
when released on the market since there seems to be so
many features and hardware, though I still think that a
smartphone can perform those things too. [PF1]

Security

Appreciation

The schematic diagram is well-designed although the
developers can reduce the cost by opting out with less
expensive hardware. [PCE1]
An important thing for me in a communications device is
the security of my data especially when it comes to medical
information. [PHC2]
I am not worried sharing my location in the device because
it can help my family to find me when something bad
happens to me. [PVI1]
For disabled people like me, I appreciate it so much when
people create things for us. It’s been difficult to express our
thoughts and communicate with people because of barriers
brought by disability. [PVI2]
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Familiarity

Features

It has been difficult for me to see my son experience such
challenges in life and any gadget or technology that can
help him through those challenges are always welcome. I
truly appreciate the fact that there are still people who do
not forget other people like my son and think about how to
help them go with their everyday life. [PF3]
I am familiar with other device for blind people, and this
device should offer more innovative features to beat them.
[PHC1]
We are already using mobile phones to communicate. If
this device will introduce new features, then I think my son
will likely use this. [PF3]
I like this device. However, I think it is still too big and not
portable enough compared with phones. It would be hard to
bring this anywhere. Plus, I am not sure how to use this
without the battery charging. [PVI3]

The readiness of text-to-speech conversion is a very helpful
tool for people with visual impairment like blindness.
[PHC2]
For communications performance, the VISIMP device was evaluated and received an
average of 4.8 (on a scale of 1 to 5), 4.2 for the optical character recognition, 3.9 for
the tracking of users’ location, 4.9 for text-to-speech conversion, and 3.8 for
fingerprint verification. Overall, VISIMP communications device was scored as 4.89
(Excellent) though the qualitative feedback showed mixed reactions. Some participants
believed that features of VISIMP are already presenton smartphones. Then, those who
are acquainted with other communications device related to VISIMP believed that a
new device version aiming to cater visual impairment should offer new features to beat
the existing ones on the market. There are also comments on the hardware system from
the technology experts that must be addressed in the future if in case the VISIMP
would be further improved and enhanced. On table 2, the task performance was
recorded to track the development progress.
Table2:Task Performance by Study Participants
Methods
Trials
Did VISIMP open the message inbox?
1 2 3 4 5
Did VISIMP write text message?
× ✓ × ✓ ✓
Did VISIMP receive and send × × × × ✓
text/calls?
Did VISIMP scan properly the × × × × ×

6
✓
✓

7
✓
✓

8
✓
✓

×

×

✓
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document?
Did VISIMP perform basic arithmetic
operations?
Did VISIMP locate the prototype?
Did VISIMP save contact information?
Did VISIMP check the contact list?
Did VISIMP make speech output?
Did VISIMP authenticate user’s
biometrics?
Did VISIMP provide time and date to
the user?
Did VISIMP change the time and date
settings?
Did VISIMP replace the saved
biometrics data?
Success Rate (%)

×

×

×

×

✓

✓

✓

✓

✓
×

✓
×

✓
×

✓
×

✓
×
✓
✓
✓

✓
✓
✓
✓
✓

✓
✓
✓
✓
✓

✓
✓
✓
✓
✓

×

×

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

×

✓

✓

✓

✓

✓

✓

✓

✓
✓
×

✓
✓
×

✓
✓
×

✓
✓
×

31 54 54 62 85 92 92 100

Aside from task performance and informal interviews, a survey based on factors
influencing assistive technology adoption of people with disability [43]was also
conducted. The result is shown on Table 3.
Table3:Task Performance by Study Participants
Domain
Factors
Mean
SD
Interpretation
Physical design System Security 4.32
.53
Excellent
of technology
Convenience
4.31
.67
Excellent
User4.02
.32
Good
friendliness
Social Context
Social
4.33
.21
Excellent
Acceptance
Cooperation
4.09
.29
Good
Psychological
Reliability
3.95
.63
Good
Ease of Use
3.92
.49
Good
Safety
4.69
.23
Excellent
Usefulness
4.74
.12
Excellent
Overall, this developmental-feasibility paper explored how potential users such as
visually impaired people, their relatives, and healthcare professionals experienced
VISIMP communications device. The main concerns emerged from closed and openended questions revolved around four interrelated concepts: portability, security,
features, and smartphone comparison. At first, participants were pointing out the
similarities of VISIMP to a regular smartphone. It was then explained that the goal of
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VISIMP is to produce a user-friendly communications device that could cater visually
impaired people. This is supported by features being offered by VISIMP. Although,
participants were asking for added features that might enhance the device such as
music and built-in brail keyboard. On the other hand, family members were most
excited about the location tracking which could potentially save their loved ones from
danger, or from getting lost. When it comes to security, participants were assured that
their data is secured, and that any data processing concerning their information needs
consent from them. Lastly, portability was pointed out as well particularly on the size
of VISIMP that should have a size similar to a mobile phone. All of participants’
opinions were considered for revisions.
4.0 CONCLUSION
The VISIMP communications device provides a fresh new perspective at how
technology could deliver visually impaired people the tools (e.g., assistive device) they
need to thrive despite of barriers brought by their disability. Albeit VISIMP requires
revisions especially on portability and features, there were also some good points that
made participants excited and appreciative. For instance, VISIMP’s built-in location
tracker notifies the immediate family members and relatives about the real-time
location of their visually impaired loved ones. Communication is also part of the
advantage of VISIMP since the traditional applications of assistive technology in
visual impairment are mobility, navigation, and object recognition (i.e., obstacles).
Nevertheless, the findings of this study should be carefully weighed considering there
were a few potential limitations of methods. First, because the study scope was
restricted to the general impression of visual impairment, some forms of vision loss
(e.g., blindness, cataract, glaucoma, etc.) may not enjoy the benefits of nor need
VISIMP. For example, a person with Hemianopsia could still use smartphones without
special features projected for visually impaired. On the other hand, blind people might
require more specialized features focusing on mobility support. Further, only eight
participants were recruited for the study since it is difficult to find visually impaired
and health professionals who are willing to participate in such study. Therefore,
finding of this study is not yet generalizable. Lastly, the assessment of VISIMP was
merely to establish the feasibility of the device.
Future research works of similar study caliber must put emphasis on enhanced
assistive technology solutions (e.g., gamification [45]) to not only make the quality of
life improved but also provide a social and economic impact. Furthermore,
fundamental challenges of visually impaired must also be addressed head-on in a costeffective manner as asserted by theparticipants. To do so, technologists must recognize
first the nature, scope, complexity, and diversity of challenges to come up with a more
effective and efficient solution. After all, people with disabilities are humans too, and
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they deserve to live the way in which normal people do. VISIMP serves as a voice that
empowers the goal of stirring the world towards a fully inclusive society where people,
disabled or not, could enjoy each other for who they truly are without solitude,
judgment, exclusion, inferiority, heartaches, and loss.
REFERENCES
[1] M. J. Bouska, N. A. Kauffman, and S. E. Marcus, "Disorders of the visual perception
system," in Neurological rehabilitation, ed, 2006.
[2]
A. D. Palmer, P. C. Carder, D. L. White, G. Saunders, H. Woo, D. J. Graville, et al., "The
Impact of Communication Impairments on the Social Relationships of Older Adults:
Pathways to Psychological Well-Being," Journal of Speech, Language, and Hearing
Research, 2019.
[3]
World Health Organization. (2018). Blindness and vision impairment. Available:
https://www.who.int/news-room/fact-sheets/detail/blindness-and-visual-impairment
[4]
E.-M. Chia, P. Mitchell, E. Ojaimi, E. Rochtchina, and J. J. Wang, "Assessment of VisionRelated Quality of Life in an Older Population Subsample: The Blue Mountains Eye
Study," Ophthalmic Epidemiology, vol. 13, pp. 371-377, 2006.
[5]
M. Langelaan, M. R. de Boer, R. M. A. van Nispen, B. Wouters, A. C. Moll, and G. H. M.
B. van Rens, "Impact of Visual Impairment on Quality of Life: A Comparison With Quality
of Life in the General Population and With Other Chronic Conditions," Ophthalmic
Epidemiology, vol. 14, pp. 119-126, 2007.
[6]
C. Hirneiss, "The impact of a better-seeing eye and a worse-seeing eye on vision-related
quality of life," Clinical ophthalmology (Auckland, N.Z.), vol. 8, 2014.
[7]
J. C. Brown, J. E. Goldstein, T. L. Chan, R. Massof, and P. Ramulu, "Characterizing
Functional Complaints in Patients Seeking Outpatient Low-Vision Services in the United
States," Ophthalmology, 2014.
[8]
H. E. Whitson, R. Malhotra, A. Chan, D. B. Matchar, and T. Østbye, "Comorbid visual and
cognitive impairment: relationship with disability status and self-rated health among older
Singaporeans," Asia-Pacific journal of public health, 2014.
[9]
S. R. Lord and J. Dayhew, "Visual Risk Factors for Falls in Older People," Journal of the
American Geriatrics Society, vol. 49, 2001.
[10] S. A. Bibby, E. R. Maslin, R. McIlraith, and G. P. Soong, "Vision and self-reported mobility
performance in patients with low vision," Clinical and Experimental Optometry, vol. 90, pp.
115-123, 2007.
[11] B. K. Swenor, B. Muñoz, and S. K. West, "Does visual impairment affect mobility over
time? The Salisbury Eye Evaluation Study," Investigative ophthalmology & visual science,
vol. 54, 2013.
[12] S. R. Lord, "Visual risk factors for falls in older people," Age and Ageing, vol. 35, pp. ii42ii45, 2006.
[13] J. E. Crews, C.-F. Chou, J. A. Stevens, and J. B. Saaddine, "Falls Among Persons Aged ≥65
Years with and Without Severe Vision Impairment," Morbidity and Mortality Weekly
6369

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 07, ISSUE 15, 2020

[14]
[15]
[16]
[17]
[18]
[19]

[20]

[21]
[22]

[23]
[24]
[25]
[26]

Report (MMWR), 2016.
R. H. Harwood, A. J. E. Foss, F. Osborn, R. M. Gregson, A. Zaman, and T. Masud, "Falls
and health status in elderly women following first eye cataract surgery: a randomised
controlled trial," The British journal of ophthalmology, vol. 89, 2005.
A. L. Coleman, S. R. Cummings, K. E. Ensrud, F. Yu, P. Gutierrez, K. L. Stone, et al.,
"Visual field loss and risk of fractures in older women," Journal of the American Geriatrics
Society, pp. 1825-1832, 2009.
V. L. Tseng, F. Yu, F. Lum, and A. L. Coleman, "Risk of Fractures Following Cataract
Surgery in Medicare Beneficiaries," JAMA, 2012.
B. E. K. Klein, S. E. Moss, R. Klein, K. E. Lee, and K. J. Cruickshanks, "Associations of
visual function with physical outcomes and limitations 5 years later in an older population:
The Beaver Dam eye study," Ophthalmology, vol. 110, 2003.
C. M. Patino, R. McKean-Cowdin, S. P. Azen, J. C. Allison, F. Choudhury, R. Varma, et
al., "Central and peripheral visual impairment and the risk of falls and falls with injury,"
Ophthalmology, 2010.
T. Hong, P. Mitchell, G. Burlutsky, C. Samarawickrama, and J. J. Wang, "Visual
Impairment and the Incidence of Falls and Fractures Among Older People: Longitudinal
Findings from the Blue Mountains Eye StudyVisual Impairment and Subsequent Falls and
Fractures," Investigative Ophthalmology & Visual Science, vol. 55, 2014.
G. I. J. M. Kempen, J. Ballemans, A. V. Ranchor, G. H. M. B. van Rens, and G. A. R.
Zijlstra, "The impact of low vision on activities of daily living, symptoms of depression,
feelings of anxiety and social support in community-living older adults seeking vision
rehabilitation services," Quality of life research: an international journal of quality of life
aspects of treatment, care and rehabilitation, vol. 21, 2012.
M. Y. Lin, P. R. Gutierrez, K. L. Stone, K. Yaffe, K. E. Ensrud, H. A. Fink, et al., "Vision
Impairment and Combined Vision and Hearing Impairment Predict Cognitive and
Functional Decline in Older Women," Journal of the American Geriatrics Society, 2004.
C. A. Reyes-Ortiz, Y.-F. Kuo, A. R. DiNuzzo, L. A. Ray, M. A. Raji, and K. S. Markides,
"Near Vision Impairment Predicts Cognitive Decline: Data from the Hispanic Established
Populations for Epidemiologic Studies of the Elderly," Journal of the American Geriatrics
Society, vol. 53, pp. 681-686, 2005.
T. Tay, J. J. Wang, A. Kifley, R. Lindley, P. Newall, and P. Mitchell, "Sensory and
Cognitive Association in Older Persons: Findings from an Older Australian Population,"
Gerontology, vol. 52, 2006.
H. E. Whitson, S. W. Cousins, B. M. Burchett, C. F. Hybels, C. F. Pieper, and H. J. Cohen,
"The Combined Effect of Visual Impairment and Cognitive Impairment on Disability in
Older People," Journal of the American Geriatrics Society, 2007.
M. A. M. Rogers and K. M. Langa, "Untreated poor vision: a contributing factor to late-life
dementia," American journal of epidemiology, vol. 171, 2010.
S.-Y. Ong, M. K. Ikram, B. A. Haaland, C.-Y. Cheng, S.-M. Saw, T. Y. Wong, et al.,
"Myopia and Cognitive Dysfunction: The Singapore Malay Eye StudyMyopia and
6370

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 07, ISSUE 15, 2020

[27]
[28]
[29]

[30]
[31]

[32]
[33]

[34]
[35]
[36]
[37]
[38]
[39]

Cognitive Dysfunction," Investigative Ophthalmology & Visual Science, vol. 54, pp. 799803, 2013.
D. J. Lee, O. Gómez-Marín, B. L. Lam, and D. D. Zheng, "Visual Acuity Impairment and
Mortality in US Adults," JAMA Ophthalmology, vol. 120, 2002.
B. L. Lam, S. L. Christ, D. J. Lee, D. D. Zheng, and K. L. Arheart, "Reported visual
impairment and risk of suicide: the 1986-1996 national health interview surveys," Archives
of ophthalmology (Chicago, Ill. : 1960), vol. 126, pp. 975-980, 2008.
S. L. Christ, D. D. Zheng, B. K. Swenor, B. L. Lam, S. K. West, S. L. Tannenbaum, et al.,
"Longitudinal Relationships Among Visual Acuity, Daily Functional Status, and Mortality:
The Salisbury Eye Evaluation StudyVisual Acuity, Functional Status, and MortalityVisual
Acuity, Functional Status, and Mortality," JAMA Ophthalmology, 2014.
D. D. Zheng, S. L. Christ, B. L. Lam, S. L. Tannenbaum, C. L. Bokman, K. L. Arheart, et
al., "Visual acuity and increased mortality: the role of allostatic load and functional status,"
Investigative ophthalmology & visual science, vol. 55, pp. 5144-5150, 2014.
A. T. Parker and S. E. Ivy, "Chapter Four - Communication Development of Children with
Visual Impairment and Deafblindness: A Synthesis of Intervention Research," in
International Review of Research in Developmental Disabilities. vol. 46, D. D. Hatton, Ed.,
ed: Academic Press, 2014, pp. 101-143.
K. Kharade and H. Peese, "Learning by E-Learning for Visually Impaired Students:
opportunities or again marginalisation? ," E–Learning and Digital Media, vol. 9, pp. 439448, 2012.
M. B. Garcia, "E-Learning Technology Adoption in the Philippines: An Investigation of
Factors Affecting Filipino College Students' Acceptance of Learning Management
Systems," The International Journal of E-Learning and Educational Technologies in the
Digital Media, vol. 3, 2017.
M. B. Garcia and T. F. Revano, "Hand Alphabet Recognition for Dactylology Conversion
to English Print Using Streaming Video Segmentation," in International Conference on
Emerging Technologies, South Korea, 2019.
P. R. Cox and M. K. Dykes, "Effective classroom adaptations for students with visual
impairments," Teaching Exceptional Children, vol. 33, pp. 68-74, 2001.
S. Rabello, M. E. R. F. Gasparetto, C. C. d. F. Alves, G. B. M. Monteiro, and K. M. d.
Carvalho, "The influence of assistive technology devices on the performance of activities by
visually impaired," RevistaBrasileira de Oftalmologia, vol. 73, 2014.
H. Jennifer, R. Michael, and H. Thomas, "Examining the Effect of Computer-Based
Passage Presentation of Reading Test Performance," The Journal of Technology, Learning
and Assessment, vol. 3, 2005.
M. G. Jones, J. Minogue, T. Oppewal, M. P. Cook, and B. Broadwell, "Visualizing Without
Vision at the Microscale: Students With Visual Impairments Explore Cells With Touch,"
Journal of Science Education and Technology, vol. 15, 2006.
I. Topor, A. Lueck, and J. Smith, "Compensatory instruction for academically oriented
students with visual impairments," in Functional vision: A practitioner’s guide to evaluation
6371

JOURNAL OF CRITICAL REVIEWS
ISSN- 2394-5125 VOL 07, ISSUE 15, 2020

[40]
[41]
[42]
[43]
[44]
[45]

and intervention, ed New York, NY: American Foundation for the Blind, 2004.
A. Lueck and T. Heinze, "Interventions for young children with visual impairments and
students with visual and multiple disabilities," in Functional vision: A practitioner’s guide to
evaluation and intervention, ed: American Foundation for the Blind, 2004.
G. Cochrane, M. Marella, J. Keefe, and E. Lamoureux, "The impact of vision impairment
on children (IVI_C): Validation of a vision-specific pediatric quality-of-life questionnaire
using rasch analysis," Investigative Ophthalmology and Visual Science, vol. 52, 2011.
I. Topor and J. Erin, "Educational assessment of vision function in infants and children," in
The lighthouse handbook on vision impairment and vision rehabilitation, ed New York:
Oxford University Press, 2000.
W. Korwatanasakul, "Factors influencing technology adoption of people with visual
impairment: Case study of financial transactions through an automatic teller machine
(ATM)," Kasetsart Journal of Social Sciences, 2018/08/07/ 2018.
A. Kintsch and R. DePaula, A Framework for the Adoption of Assistive Technology.
Winter Park, CO, 2002.
M. B. Garcia, "A Speech Therapy Game Application for Aphasia Patient
Neurorehabilitation – A Pilot Study of an mHealth App," International Journal of
Simulation: Systems, Science & Technology, vol. 20, 2019.

6372

