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Abstract: Visual impairment and blindness constitute a prevalent global health concern, significantly impacting
individuals with visual impairments and those in their immediate vicinity, thereby exerting a substantial societal
disability. Sighted individuals do not encounter the same range of difficulties in their daily routines and learning as
those faced by individuals with visual impairments. Nevertheless, despite the obstacles they encounter, individuals
with visual impairments heavily rely on their tactile and auditory senses to gather information from the
environment. As a result, they may necessitate assistance or utilize tools that can enhance their sensory acuity.
Consequently, engaging in sensory activities enables individuals with visual impairments to enhance their finger
sensitivity, thus facilitating sensory exploration. Consequently, the objective of this study was to investigate the
potential of integrating sensory activity in the form of a module with game-based activities as a means of enhancing
finger sensitivity. This was achieved by creating a sensory based activity module (sensory-BAM) that could be used
to instruct individuals on how to improve their finger sensitivity. Sensory-BAM utilizes tactile activities and
integrates various skills, including communication, leadership, teamwork, and creativity to achieve the learning
outcomes a) increase finger sensitivity, b) recognize the texture of the materials used and c) increase hand’s strength.
Therefore, a series of activities were organized, with each activity station offering a unique game that utilized
different materials, such as sand, rice, fingerpaint, and playdough with different missions. Every prepared activity
was centered around a tactile experience that is appropriate for enhancing finger sensitivity. Sensory-BAM consists
of four game stations prepared for all participants including sand, paint, playdough and rice as the main item for
improving finger sensory. Ergo, this engaging activity-game learning approach provides visually impaired
individuals with a practical way to improve their tactile sensitivity and specially for visually impaired in learning
Braille.
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1. INTRODUCTION

Blind people encounter substantial obstacles while navigating their everyday routines due to

the profound physical and mental impact of vision loss. This heightened vulnerability exposes them to
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elevated risks, resulting in concerns, loneliness, and challenges in adjusting to unfamiliar
environments. (Awad et al. 2020; Kaco et al. 2021; Kaco et al. 2022). It is widely recognized that
individuals who are blind primarily depend on reading braille, facilitated by their enhanced finger
sensitivity (Kaco et al. 2021). Braille plays a crucial role in their everyday lives, particularly in public
settings. Braille is a tactile system created specifically for blind individuals, utilizing raised dots to
represent letters of the alphabet. To read braille, individuals trace their hand or hands along each line,
moving from left to right (Alnfiai & Sampalli, 2016; Awad et al. 2020).

The epidermal ridges on the fingertip surface give rise to varying levels of finger sensitivity
among individuals. These ridges enable humans to distinguish between an extensive array of textures,
materials, temperatures, and pressures (Kaco et al. 2021). It should be emphasized that every individual
has a unique arrangement of ridges, but this arrangement does not affect their sensory capabilities
(Kaco et al. 2021). Studies have shown that children display heightened tactile sensory skills in
comparison to adults. The size of their fingertips can impact finger sensitivity, as children with larger
fingertips tend to exhibit lower acuity. It is worth noting that during the growth process, tactile acuity
has the potential to undergo alterations (Appiani et al. 2020; Peters & Goldreich, 2013). Numerous
studies consistently demonstrated that as adults grow older, there is a consistent decrease in their
passive tactile spatial acuity.

Adults who encounter vision loss as a result of an accident face unique challenges in their
everyday lives. One of the key questions is how they adapt and cope with these changes. Specifically,
can they still read braille effectively despite experiencing a decline in finger sensitivity? The ability to
read braille relies heavily on the tactile sense, requiring individuals to discern and interpret raised dots
with their fingertips. However, it's important to consider that diminished finger sensitivity might
impact their ability to perceive these tactile patterns accurately. Therefore, understanding the strategies
and techniques that visually impaired adults employ to navigate their daily lives and maintain their
proficiency in braille reading is of great significance.

Therefore, in this study, sensory-based activity module (sensory-BAM) was developed aimed
to integrate sensory activities approach and finger sensitivity measurement in a module. The primary
purpose of this module is to enhance finger sensitivity among individuals with visual impairments and
those who have recently experienced vision loss and are beginning to learn braille. Consequently, the
enhanced finger sensitivity will provide valuable assistance in guiding individuals throughout their
daily routines.

2. DESIGN MODULE AND PLANNING

The development of a sensory-based activity module, known as sensory-BAM, aimed to
evaluate and improve finger sensitivity, specifically for individuals with visual impairments resulting
from either congenital blindness or sudden loss of vision. The ultimate goal was to support their Braille
learning for reading and enhance various skills. To achieve this, a series of activities were designed,
each presented at a unique station featuring materials like sand, rice, fingerpaint, and playdough, with
specific missions tailored to enhance finger sensitivity, as illustrated in Figure 1.
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Figure 1. Sensory-BAM flow activities

3. IMPLEMENTATION OF SENSORY-BAM

The sensory-based activity module, known as sensory-BAM, consists of a total of four game
stations. Each participant will be assigned to a group of five members in total. The first station, called
the sandplay station, involves three trays filled with different textures of sand. Hidden within these
trays are treasures that participants need to find. Once found, they must recreate the treasures using
another type of sand provided. This process is repeated for all three trays in a sequential manner. The
mission is considered complete when all participants have finished recreating the treasures. At the
conclusion of the mission, an instructor will assess the participants' finger sensitivity with the assistance
of the participants. Figure 2 summarizes the sandplay game station.

Recreate Treasure

Finger Sensitivity Test

Figure 2. Game Flow for Sandplay Station

For each group, the fingerpaint station offers five drawing sheets and a variety of paint colors.
The instructor reads out riddles, which the participants must discuss with their group members and
then depict using their fingers and the provided paints. The mission concludes with the instructor
evaluating the participants' finger sensitivity. Figure 3 shows the summary of the fingerpaint game
station.
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Finger Sensitivity Test

Figure 3. Game Flow for Fingerpaint Station

At the playdough station, the team members are provided with clay, playdough foam, and
regular playdough. Each team receives 300 g of each playdough type. Participants select a paper slip
from a container, which determines the shape they need to create. The instructor chooses the type of
playdough for each round, and the participants use it to mould the assigned shape. Following the
completion of the mission, the instructor assesses the participants' finger sensitivity. Figure 4 shows the
summary of the playdough game station.

Finger Sensitivity Test

Figure 4. Game Flow for Playdough Station

In the rice play station, each group is provided with three large ziplock bags and three different
food colorings. The station includes Basmati rice, white rice, and ponni rice, with a separate bowl for
each type. Participants are instructed to place the rice into a ziplock bag and add a tablespoon of
vinegar. They then choose a food coloring and add it to the same ziplock bag. After sealing the bag,
they mix the rice thoroughly. Once the materials are well-mixed, the participants spread the rice on
wax paper to allow it to dry. Finally, they use the colored rice to create a free-form drawing on a frame.
At the conclusion of the mission, the instructor evaluates the participants' finger sensitivity. This rice
play game station was summarized in Figure 5.
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Figure 5. Game Flow for Rice Play Station

4. FINGER SENSITIVITY EVALUATION

Finger sensitivity was conducted using the baseline two-point discriminator (TPD) as a
measurement tool (Figure 6). The two-point discrimination test is employed to evaluate the individual's
capacity to discern closely spaced points on a specific area of the skin and assess the precision of their
discriminatory abilities in that region. It serves as a measurement of tactile agnosia, which refers to the
ability to recognize these two points accurately despite having intact cutaneous sensation and
proprioception (Rea, 2015). The two-point discrimination test is a traditional assessment that evaluates
an individual's ability to distinguish the distance between two compass points, representing the
sensation of feeling two separate contacts. This method has been employed to gauge the recognition
capability of tactile touch, specifically in identifying whether two points are perceived as separate or
not (Lin & Rugaman, 2015).
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Figure 6. Baseline Two-point Discriminator

During the test, the device was used by positioning its two tips on the designated test site. The
stimulus intensity was carefully adjusted to a level where the subject could feel a consistent sensation
of touch or movement without encountering any discomfort or pain. The selection of the index fingertip
for examining the sensory sensitivity of the subjects was randomized, either from the left or right side.
The testing process commenced with the index finger and then continued to the middle finger sites,
alternating between the right and left sides for each subsequent test (Won et al., 2017).
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The TPD test began with an initial distance of 10 mm, which was gradually reduced to 5, 4, 3,
and 2 mm. If the subject was unable to perceive the initial distance accurately, a longer distance was
employed as the initial distance. A threshold was established using a descending stimulus magnitude,
and an intermittent point was introduced during the descending series to prevent the subject from
anticipating a continuous decrease in the distance between the two points. If the subject responded
correctly to the changes, the distance between the points decreased in 1 mm intervals. This process
continued until the subject answered incorrectly, at which point the experimenter returned to the next
longer distance, indicating the endpoint of the TPD test (Dane et al., 2017; Won et al., 2017;). The subjects
were given three alternatives for their answers: stating "one" if they felt one point, "two" if they
perceived two separate points, or "I can't discriminate one or two" if they were unable to differentiate
between one or two points. Any response other than these options was considered an incorrect answer.
The summary of the test flow presented in Figure 7. All of the tests were conducted in a quiet room at
room temperature by a single instructor. The subjects were instructed to keep their eyes closed
throughout the entire test procedure.

Initial Test Point Two Points Test Contact Time Inter-stimulus
Determine initial test the same time and 15s Interval time=5s.
point, 10 mm. perpendicularly to the

test surface.

1 2 4
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Correct Answer Incorrect Answer Testing Pattern Descending
The series was Testing pattern was Test
Final correct answer terminated when a continued until the Test point: 5,4,3, and 2
was chosen as the end- correct answer for the subject answered mm
point for the TPD test. next longer distance incorrectly, and the
was followed by two instructor returned to
incorrect answers on the next longer
two subsequently distance.

shorter distances.

Figure 7. Finger Sensitivity Test Method

4. IMPACT AND FUTURE PROSPECTS

The implementation of Sensory-BAM has a beneficial effect on finger sensitivity as summarized
in Figure 8. By enhancing finger sensitivity, individuals can more effectively learn braille and improve
their ability to read it. Moreover, this heightened sensitivity allows them to easily recognize objects
through touch, particularly when utilizing accessible facilities designed for individuals with
disabilities. It also enables them to interact with their environment without hesitation or fear of touch,
fostering greater independence and confidence.
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Impact Impact Impact Impact
#1 #H2 #3 H4

AQC

Able to read braille  Can recognize things by Able to interact with Easy to use disability
touching environment without fear facilities provided
of touch or being touched

Figure 8. Impact of enhanced finger sensitivity

This study aimed to expand the Sensory-BAM for braille learners for better future prospect as
summarize in Figure 9. One of the planning and prospect after Sensory-BAM is braille class session.
This class will be starting point for braille learners once individuals achieve a significant improvement
in finger sensitivity, reading Braille becomes more accessible to them. Consequently, there are plans
underway to organize a Braille teaching session in the near future. Besides, Braille can be incorporated
into storybooks by adapting them into the format of Braille cassette tapes, making it more convenient
for individuals with visual impairments to access and enjoy the stories. Meanwhile, to cater to blind
Muslims, the invention of Quran Braille has been introduced. Additionally, Braille cassette tapes have
been developed to provide a simplified means of accessing the Quran for individuals with visual
impairments.
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Figure 9. Future prospect after Sensory-BAM

5. COMMERCIALIZATION POTENTIAL

The Sensory-BAM module exhibits considerable commercialization prospects as a valuable reference
tool for the visually impaired. In Malaysia, the distribution of this module can be effectively managed
through KL Braille, the nation's leading distributor of Braille resources. In terms of safeguarding
intellectual property, the module is currently undergoing the registration process for copyright
protection.




Malaysia Journal of Invention and Innovation (MJII) Volume 2, Issue 4

6. CONCLUSION

In summary, the development of Sensory-BAM has brought about a transformative shift in the learning
methodology for visually impaired individuals by harnessing sensory play to effectively tackle their distinct
challenges. Sensory-BAM has been meticulously crafted, incorporating four engaging sensory play activities.
Through the integration of a finger sensitivity test, the implementation of Sensory-BAM has demonstrated
remarkable success in enhancing participants' tactile sensitivity while introducing a fresh and innovative learning
experience. This alternative approach holds substantial significance in supporting individuals who have recently
experienced vision loss, as it improves their finger sensitivity and plays a pivotal role in their ability to read Braille
and actively engage in daily activities.
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