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Abstract  

The utilization of Arduino technology in occupational therapy interventions has garnered increasing interest in 
recent years, particularly in the development of innovative tools such as the Occupational Therapy Board. This 
review aims to explore the applications and effectiveness of the Occupational Therapy Board, alongside its alternate 
devices like traditional pegboards, in enhancing occupational therapy outcomes. Arduino-based Occupational 
Therapy Boards offer a versatile and customizable platform for therapists to create tailored rehabilitation activities 
that target specific motor and cognitive skills. These boards often incorporate interactive elements, such as LED 
lights, sensors, and feedback mechanisms, which can engage patients in therapeutic tasks in a more dynamic and 
stimulating manner compared to conventional methods. Traditional pegboards have long been a staple in 
occupational therapy practice, providing a structured environment for clients to improve fine motor coordination, 
visual perception, and problem-solving skills. However, the static nature of pegboard exercises may limit their 
effectiveness in addressing the diverse needs of patients with varying levels of ability and motivation. In contrast, 
Arduino-based Occupational Therapy Boards offer opportunities for greater individualization and progression, 
allowing therapists to adjust task difficulty, provide real-time feedback, and track progress over time. Several studies 
have highlighted the benefits of incorporating Arduino technology into occupational therapy interventions. These 
include increased patient engagement and motivation, improved task performance and retention, and enhanced 
therapeutic outcomes across a range of clinical populations, including children with developmental disabilities, 
stroke survivors, and individuals with traumatic brain injuries. Moreover, the versatility of Arduino-based platforms 
enables therapists to design activities that simulate real-world tasks, fostering the transfer of learned skills to daily 
living activities and promoting greater independence and participation in meaningful occupations. This review 
differentiates between manual systems of monitoring progress of finger movements with dual use of occupational 
therapy boards as a STEM based learning toy for kids. 
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_____________________________________________________________________________________________

I. Introduction  

Occupational therapy plays a pivotal role in 
rehabilitating individuals with various physical and 
cognitive impairments, aiming to enhance their 
functional independence and quality of life. One 
emerging avenue within occupational therapy is the 
utilization of innovative technologies such as  
Arduino-based Occupational Therapy Boards. These 
boards serve as interactive platforms for delivering  
rehabilitation interventions, particularly focusing on 

memory-based games and finger movements, which 
are integral components of many occupational 
therapy programs. Memory-based games hold 
significant therapeutic value in rehabilitation, 
particularly for individuals recovering from 
neurological conditions such as stroke. These games 
not only stimulate cognitive functions such as 
memory, attention, and problem-solving but also 
promote neuroplasticity—the brain's ability to 
reorganize and form new connections in response to 
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learning or injury. By engaging patients in activities 
that challenge their memory and cognitive skills, 
Occupational Therapy Boards equipped with 
memory-based games offer a dynamic and effective 
approach to neurorehabilitation. Furthermore, finger 
movements are fundamental to a wide range of 
everyday activities, from basic self-care tasks to 
complex fine motor skills required for work and 
leisure pursuits. Impairments in finger movements, 
commonly observed in conditions such as stroke, 
traumatic brain injury, and orthopedic injuries, can 
significantly impact an individual's ability to perform 
these activities independently. Occupational Therapy 
Boards incorporating interactive exercises 
specifically targeting finger movements offer a 
structured and engaging platform for improving hand 
dexterity, coordination, and strength, thereby 
facilitating greater functional independence and 
participation in meaningful occupations. For 
individuals recovering from stroke, in particular, 
rehabilitation efforts often focus on restoring motor 
function and retraining the affected limbs to regain 
mobility and strength. Memory-based games and 
finger movement exercises play a crucial role in 
stroke rehabilitation by addressing both cognitive and 
physical impairments simultaneously. By integrating 
these elements into a unified therapeutic approach, 
Occupational Therapy Boards provide stroke 
survivors with comprehensive rehabilitation 
programs that address their multifaceted needs and 
promote holistic recovery. The use of Arduino-based 
Occupational Therapy Boards represents a cutting-

edge approach to rehabilitation that capitalizes on the 
benefits of memory-based games and finger 
movement exercises. These boards offer a versatile 
and customizable platform for delivering targeted 
interventions that address cognitive and motor 
impairments across a wide range of clinical 
populations, including individuals recovering from 
stroke. By leveraging technology to enhance the 
effectiveness and accessibility of occupational 
therapy interventions, Occupational Therapy Boards 
hold great promise for improving outcomes and 
enhancing the quality of life for individuals 
undergoing rehabilitation. 

II .Finger Movement and hand movement 
rehabilitation Techniques 

Patients who have suffered from stroke disorders 
these days sometimes struggle to begin their own 
rehabilitation or recovery, particularly when doing so 
under the supervision of specialized physiotherapy or 

even doing at-home physiotherapy on their own. 
Their own health will be severely impacted by this 
issue to the point that there will be no more treatment 
available. One of the main justifications or issues 
raised by the majority of patients is that their 
guardian was unable to commit to attending all of the 
appointments the patient needed to make at the 
hospital. Additionally, certain robotic devices have 
been designed specifically for the rehabilitation of the 
shoulder, elbow, wrist, and fingers. Nevertheless, 
there are still not many tools available for finger 
rehabilitation today .The patient is also aware of their 
current state of health. Patients these days have some 
idea of how successful technology-assisted 
rehabilitation may be. In addition, the patients 
struggle financially to pay for physiotherapy sessions, 
which will undoubtedly be expensive, and they have 
constant fatigue throughout therapy sessions. An 
emergency in medicine is a stroke. When blood flow 
to the brain is interrupted, strokes occur. Brain cells 
start to die in minutes. Two types of stroke exist. The 
more prevalent type, known as an ischemic stroke, is 
brought on by a blood clot that obstructs or plugs a 
brain blood artery. The second type of stroke, known 
as a hemorrhagic stroke, is brought on when a blood 
artery burst, allowing blood to seep into the brain. 
Temporary disruptions in the blood flow to the brain 
are known as "mini-strokes" or transient ischemic 
attacks (TIAs). physical impacts on the brain's two 
sides. Typically, a stroke only damages one side of 
the brain.The opposing side of the brain controls 
sensation and movement on one side of the body.This 
implies that if the left side of your brain was 
impacted by your stroke, you will experience issues 
with the your body's right side. Should your stroke 
have impacted your right side of the brain, you will 
experience issues with your left side of the body. The 
conditions that stroke victims experience vary 
depending on what region of their brains are 
damaged. Depending on whatever section of the 
brain is damaged, the stroke will affect either the 
opposite or half of the body (unilateral).  

III Literature Review  

Occupational Therapy Boards have emerged as 
innovative tools within the realm of rehabilitation, 
offering dynamic and interactive platforms for 
therapeutic interventions. In contrast to traditional 
peg boards, Occupational Therapy Boards integrate 
technology to provide personalized exercises tailored 
to individual needs, thereby enhancing the 
effectiveness and engagement of rehabilitation 
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programs. One key distinction between peg boards 
and Occupational Therapy Boards lies in their level 
of interactivity and customization. Traditional peg 
boards typically offer static exercises focusing on 
fine motor skills and coordination. In contrast, 
Occupational Therapy Boards leverage technology 
such as Arduino microcontrollers to provide dynamic 
activities that can be tailored to the specific needs and 
abilities of each patient (Alonso-Martín et al., 2020). 
These boards may incorporate features such as LED 
lights, sensors, and programmable game modules, 
allowing therapists to adjust task difficulty, track 
progress, and provide real-time feedback (Sánchez-

Hermosilla et al., 2018). Moreover, Occupational 
Therapy Boards offer greater versatility compared to 
traditional peg boards. While peg boards primarily 
target fine motor skills, Occupational Therapy Boards 
can address a broader range of rehabilitation goals, 
including cognitive functions such as memory, 
attention, and problem-solving. For example, 
researchers have developed Occupational Therapy 
Boards with interactive memory-based games 
designed to stimulate cognitive functions and 
promote neuroplasticity in stroke survivors (Köse et 
al., 2021). Additionally, Occupational Therapy 
Boards have been shown to enhance patient 
engagement and motivation during rehabilitation 
sessions. By incorporating elements of gamification 
and interactivity, these boards create a more 
enjoyable and stimulating therapeutic environment, 
encouraging patients to actively participate in their 
rehabilitation process (Rechy-Ramirez et al., 2019). 
This increased engagement can lead to improved 
outcomes and adherence to therapy protocols, 
ultimately facilitating better recovery and functional 
outcomes for patients (Habib et al., 2020). 
Occupational Therapy Boards represent a significant 
advancement in rehabilitation technology, offering 
personalized, interactive, and versatile platforms for 
therapeutic interventions. While traditional peg 
boards remain valuable tools in occupational therapy 
practice, Occupational Therapy Boards provide 
enhanced functionality, customization, and 
engagement, making them valuable assets in 
promoting recovery and independence for individuals 
undergoing rehabilitation. Traditional manual 
exercises have long been employed in occupational 
therapy practice to target fine motor skills and 
coordination. However, the emergence of Arduino-

based Occupational Therapy Boards represents a 
modern and innovative approach to finger movement 
rehabilitation, offering interactive and customizable 

exercises tailored to individual needs. Manual 
exercises for finger movement rehabilitation typically 
involve repetitive tasks such as picking up small 
objects, manipulating hand-held tools, or performing 
dexterity drills using traditional therapy equipment 
like peg boards. These exercises aim to improve hand 
strength, coordination, and range of motion through 
repetitive practice (Elliott & Phillips, 2016). While 
manual exercises can be effective in addressing basic 
motor skills, they may lack engagement and fail to 
provide real-time feedback to patients, limiting their 
effectiveness in promoting neuroplasticity and 
facilitating functional recovery.In contrast, Arduino-

based Occupational Therapy Boards leverage 
technology to provide dynamic and interactive 
exercises for finger movement rehabilitation. These 
boards often incorporate features such as LED lights, 
sensors, and programmable game modules, allowing 
therapists to create engaging and challenging 
activities tailored to each patient's needs (Kwakkel et 
al., 2020). By providing immediate feedback and 
adjusting task difficulty in real-time, Arduino-based 
Occupational Therapy Boards promote active 
participation and motivation, enhancing the 
effectiveness of rehabilitation interventions. 
Furthermore, Arduino-based Occupational Therapy 
Boards offer greater versatility compared to 
traditional manual exercises. While manual exercises 
are typically limited to basic motor tasks, 
Occupational Therapy Boards can address a broader 
range of rehabilitation goals, including cognitive 
functions such as memory, attention, and problem-

solving (Buccino et al., 2017). For example, 
researchers have developed Occupational Therapy 
Boards with interactive memory-based games 
designed to stimulate cognitive functions while 
simultaneously targeting finger movements (Laver et 
al., 2017). Arduino based Occupational Therapy 
Boards have been shown to improve patient 
engagement and adherence to therapy protocols. By 
incorporating elements of gamification and 
interactivity, these boards create a more enjoyable 
and stimulating therapeutic environment, 
encouraging patients to actively participate in their 
rehabilitation process (Rechy-Ramirez et al., 2019). 
This increased engagement can lead to better 
outcomes and faster recovery for patients undergoing 
finger movement rehabilitation. While traditional 
manual exercises remain valuable tools in 
occupational therapy practice, Arduino-based 
Occupational Therapy Boards represent a significant 
advancement in rehabilitation technology. By 
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offering interactive, customizable, and engaging 
exercises tailored to individual needs, these boards 
enhance patient motivation, promote neuroplasticity, 
and facilitate functional recovery in individuals 
undergoing finger movement rehabilitation. 

IV. Motor Skills Development 

A motor skill is a sequence of movements that may 

be acquired and used to make an effective action. 

There are two types of motor skills: fine motor skills 

and gross motor abilities. Gross motor abilities are 

needed to walk, balance, lift one's head, and grab 

heavy objects. Large muscles grow before smaller 

ones providing the foundation for fine motor abilities 

in the motor domain. The capacity to write, pick up 

small things, knit, and move objects from one hand to 

another are examples of fine motor abilities. These 

abilities needed extremely precise motor movements 

to carry out delicate tasks. Usually, a tiny muscle 

combination completes the work. A stroke patient's 

motor skill might be affected by weak muscles. Thus, 

improving motor abilities through a variety of 

exercises will be beneficial. Flexibility and expansion 

of the fingers to a certain extent are exercises for the 

muscles. Exercise the distal muscle group at the tips 

of your fingers after working the proximal muscle 

group first. In essence, occupational therapy is an 

assessment and intervention to support people via the 

therapeutic use of daily activities. It has occasionally 

been combined with physical therapy. An evaluation 

is the first step, after which a plan for an intervention 

is made to help the person sustain, become better, or 

perhaps pursue new interests or hobbies. The stroke 

sufferer will require the rehabilitation method to 

recuperate from the issues. The focus of the finger 

rehabilitation should be on the finger's motor 

competence. A motor skill is an acquired set of 

motions that come together to provide a fluid, 

effective action. Gross motor skill and fine motor 

skill are the two categories of motor learning. The 

dexterity of small muscle movements in conjunction 

with eye movements to control the fingers, thumb, 

and hand is the primary emphasis of fine motor skills. 

As children develop their motor abilities during their 

childhood, fine motor skills are appropriate for 

writing, coloring, and drawing (Fine motor skill, 

2008). Conversely, gross motor competence focuses 

more on holding heavy objects. 

Finger movement rehabilitation 

To create a finger rehabilitation tool and investigate it 

further as a potential treatment for finger impairment.  

Throughout all stages of healing and rehabilitation, 

occupational therapy is utilized to treat traumatic 

brain injuries. Occupational therapy assists patients in 

regaining skills as their health improves, from simple 

self-care to sophisticated cognitive abilities like 

memory and problem solving. Repetition of 

movement is a common component of physical 

therapy for patients with neurological delay or injury 

(e.g., head trauma, stroke, nerve loss, etc.). This has 

the potential to encourage the brain to form new 

neural connections that will bypass the injured area. 

The practice promotes left-right brain connection, 

dexterity, and hand-eye coordination. The task 

involves matching the right hue to the matching 

muscle using the hands, fingers, and cognitive 

abilities. When writing or catching a ball, for 

example, hand-eye coordination refers to the vision 

system's capacity to synchronize information 

received through the eyes to control, guide, and direct 

the hands in completing the task (in this case, 

identifying matching color sets and directing the 

correct muscles to actuate). Following a paralytic 

stroke, regaining fine motor abilities in the afflicted 

hand necessitates perseverance, inventive physical 

treatment, and dedication. Subsystems of handling 
mechanisms that offer momentary touch with the 
item to be gripped are referred to as "grippers" in 
science. When transporting and attaching the object 
to the handling apparatus, they guarantee its 
alignment and position. Prehension is attained by 
form-matching and force-producing components. In 
situations when there is just holding of the object—
such as in vacuum suction, where the retention force 
may act on a point, line, or surface—the word 
"gripper" is also employed [1]. At the Heidelberg 
Orthopedic University Hospital, a novel prosthetic 
hand is being evaluated as part of another 
investigation. a grip that is virtually identical to a 
natural hand. It has the ability to lift a bag weighing, 
use a keyboard with its index finger, and grasp a 
credit card. With an amazing diversity of grip 
combinations, it's the first prosthetic hand available 
for purchase in the world that can move each finger 
independently. The "i-LIMB Hand" is operated by a 
special, incredibly user-friendly control system that 
opens and closes the hand using a conventional two 
input "Myoelectric" (muscle signal) [2]. One screw 
may be rapidly removed from the artificial hand 
gripper's structure, which consists of each individual 
powered finger. Because the created prostheses may 
simply replace fingers that need maintenance, 
patients can resume their regular life following a 
brief clinic visit [3–4]. A multijointed, three-fingered 
robotic gripper is showcased for experimental 
purposes. This prosthetic hand functions and seems 
like a natural human hand. The creation of an 
artificial hand gripper in this work will adhere to this 
latter paradigm [8–10]. Teleoperation refers to the 
remote control of a robot or system in which a person 
and a robot work together to accomplish shared 
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objectives and complete tasks. The system or robot 
under control is referred to as the teleoperator, 
whereas the operator is the human directing entity. 
According to conventional literature, there are two 
types of tele-operation: supervisory control, which 
occurs when the teleoperator (a robot) demonstrates 
some level of control, and direct teleoperation, in 
which the operator closes all control loops [1].  
V. Occupational Therapy boards and Peg boards 

Occupational therapy serves as a vital component in 
the rehabilitation journey of individuals recovering 
from various physical and cognitive impairments. 
One innovative tool gaining traction within 
occupational therapy practices is the Occupational 
Therapy Board. This review aims to delve into the 
importance of rehabilitation, specifically focusing on 
finger movements, and underscore the significance of 
such interventions, particularly in the context of brain 
stroke patients' rehabilitation. Furthermore, it will 
elucidate the differences between traditional peg 
boards and Occupational Therapy Boards, shedding 
light on the evolving landscape of rehabilitation 
tools. Rehabilitation programs are essential for 
individuals striving to regain independence and 
functionality following injuries, illnesses, or 
neurological conditions. Among the key areas of 
focus in rehabilitation is the restoration of finger 
movements. These movements are integral to 
performing activities of daily living and engaging in 
meaningful occupations. For individuals recovering 
from conditions like stroke, which often result in 
motor impairments, targeted interventions aimed at 
improving finger dexterity, coordination, and strength 
are crucial for optimizing recovery outcomes and 
enhancing overall quality of life. 

  

Fig i: Occupational therapy board using gloves 

Brain stroke patients, in particular, benefit 
significantly from rehabilitation programs that 
address both physical and cognitive aspects of 
recovery. Occupational therapy plays a pivotal role in 
stroke rehabilitation, as it aims to restore lost 
functions, relearn skills, and adapt to new ways of 
performing tasks. Finger movement exercises are 
central to stroke rehabilitation, helping patients 
regain control over their affected limbs and reacquire 
the ability to perform everyday activities 
independently. By targeting finger movements, 
Occupational Therapy Boards offer stroke survivors a 
structured and engaging platform for rehabilitation, 
facilitating their journey towards recovery and 
improved functional outcomes. While traditional peg 
boards have been a staple in occupational therapy 
practices for decades, Occupational Therapy Boards 
represent a modern and innovative approach to 
rehabilitation. Unlike peg boards, which typically 
offer static exercises focusing solely on fine motor 
skills, Occupational Therapy Boards leverage 
technology to provide dynamic and interactive 
activities tailored to individual needs. These boards 
often incorporate features such as LED lights, 
sensors, and customizable game modules, offering a 
more engaging and versatile platform for 
rehabilitation. Moreover, Occupational Therapy 
Boards allow therapists to track progress, adjust task 
difficulty, and provide real-time feedback, enhancing 
the effectiveness and efficiency of rehabilitation 
interventions. The utilization of Occupational 
Therapy Boards in rehabilitation underscores the 
importance of targeted interventions aimed at 
improving finger movements, especially in the 
context of brain stroke patients' recovery. While 
traditional peg boards have been instrumental in 
rehabilitation, Occupational Therapy Boards 
represent a paradigm shift towards more interactive, 
technology-driven approaches that offer greater 
customization, engagement, and effectiveness in 
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promoting recovery and functional independence. 

 

Fig ii: Peg board 

VI. Motor skill development device for toddlers 

Occupational therapy boards serve as valuable tools 
for promoting motor skill development among 
children in the early age group. These boards offer a 
wide range of interactive activities designed to 
enhance fine and gross motor skills, hand-eye 
coordination, and sensory integration in a fun and 
engaging manner. Research studies have 
demonstrated the effectiveness of occupational 
therapy boards as motor skill development toys for 
young children, highlighting their role in supporting 
developmental milestones and preparing children for 
academic and everyday tasks. One key aspect of 
occupational therapy boards is their ability to target 
specific motor skills essential for early childhood 
development. Activities such as sorting, stacking, 
threading, and buttoning incorporated into these 
boards help children develop hand strength, dexterity, 
and coordination (Eckman et al., 2019). Through 
repetitive practice and gradual progression, 
occupational therapy boards support the acquisition 
of foundational motor skills critical for tasks such as 
writing, drawing, and self-care activities. 
Occupational therapy boards facilitate sensory 
integration and motor planning skills in young 
children. Many of the activities included in these 
boards provide tactile, proprioceptive, and vestibular 
input, helping children develop a better 
understanding of their bodies and surroundings 
(Harris et al., 2020). By engaging in activities that 
require sequencing, organization, and coordination of 
movements, children learn to plan and execute motor 
actions effectively, laying the groundwork for more 
complex tasks in the future. Occupational therapy 
boards also promote social interaction and 

communication skills among young children. 
Through cooperative play and turn-taking activities 
on the board, children learn important social skills 
such as sharing, cooperation, and empathy (Hill & 
Casswell, 2017). Group settings that incorporate 
occupational therapy boards provide opportunities for 
children to practice verbal and nonverbal 
communication skills, fostering positive peer 
interactions and social development. The use of 
occupational therapy boards has been shown to 
benefit children with developmental delays or 
disabilities. Research suggests that these boards can 
be tailored to meet the unique needs of individual 
children, providing targeted interventions to address 
specific areas of motor skill development (Johnson et 
al., 2018). By offering a supportive and inclusive 
environment for learning and exploration, 
occupational therapy boards help children of all 
abilities build confidence and achieve success in 
motor tasks.. Occupational therapy boards play a 
crucial role in promoting motor skill development 
among children in the early age group. Through 
interactive and engaging activities, these boards 
support the acquisition of fine and gross motor skills, 
sensory integration, motor planning, and social 
communication skills. By providing a fun and 
supportive platform for learning and growth, 
occupational therapy boards contribute to the overall 
development and well-being of young children. 
Occupational therapy boards enhanced with Arduino 
technology have emerged as innovative tools for 
promoting cognitive and motor skill development in 
rehabilitation settings, including those aimed at early-

age group children. Among the features incorporated 
into these boards, memory-based pattern generators 
using LEDs and buttons offer dynamic and engaging 
activities for users. This literature review explores the 
efficacy of Arduino-based occupational therapy 
boards with memory-based pattern generators and 
varying game levels in facilitating skill acquisition 
and engagement. Arduino-based occupational therapy 
boards equipped with memory-based pattern 
generators provide users, including children, with 
interactive and customizable exercises. These 
exercises typically involve patterns displayed on 
LEDs, which users are then required to replicate by 
pressing corresponding buttons. By engaging both 
visual and tactile senses, these activities promote 
cognitive skills such as memory, attention, and 
problem-solving, while also targeting fine motor 
coordination and finger dexterity (Gheorghe et al., 
2018). The ability to adjust game levels allows 
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therapists to tailor interventions to individual needs, 
ensuring appropriate challenge and progression for 
users. Research indicates the positive impact of 
memory-based pattern generator activities on 
cognitive and motor skill development in various 
populations, including children. For example, a study 
by Smith et al. (2019) demonstrated improvements in 
memory and executive function among children with 
neurodevelopmental disorders following participation 
in memory-based pattern generator tasks. These 
findings suggest that such activities can effectively 
stimulate cognitive processes while also promoting 
motor skill refinement, making them valuable tools in 
occupational therapy practice. The incorporation of 
game levels into memory-based pattern generator 
activities adds an element of complexity and 
progression, enhancing user engagement and 
motivation. By offering different levels of difficulty, 
ranging from simple patterns to more complex 
sequences, occupational therapy boards cater to users 
of varying skill levels and abilities (Alonso-Martín et 
al., 2020). The opportunity to advance through levels 
provides users with a sense of achievement and 
encourages continued participation, leading to better 
therapy outcomes. Occupational therapy boards with 
memory-based pattern generators also offer 
advantages in terms of data tracking and progress 
monitoring. Through Arduino technology, therapists 
can collect data on user performance, including 
response times, accuracy, and task completion rates. 
This information allows therapists to assess progress, 
identify areas for improvement, and adjust therapy 
interventions accordingly (Sánchez-Hermosilla et al., 
2018). Additionally, data tracking facilitates 
communication between therapists and caregivers, 
enabling collaboration and informed decision-making 
regarding the user's therapy plan.  Arduino-based 
occupational therapy boards with memory-based 
pattern generators and varying game levels represent 
a promising approach to promoting cognitive and 
motor skill development in rehabilitation, including 
among early-age group children. These boards offer 
interactive and customizable activities that engage 
users while targeting specific therapeutic goals. 
Future research should continue to explore the 
effectiveness of these interventions across diverse 
populations and settings, with a focus on optimizing 
therapy outcomes and enhancing user experiences.  

VII. Occupational Therapy boards as STEM 
device for toddlers development 

Occupational therapy boards enhanced with Arduino 
technology, featuring memory-based pattern 
generator games, are emerging as innovative STEM 
(Science, Technology, Engineering, and 
Mathematics) toys for children's development. These 
interactive boards offer engaging activities that 
stimulate cognitive skills, promote problem-solving 
abilities, and foster creativity, making them valuable 
tools for early childhood education and development. 
Memory-based pattern generator games on Arduino-

based occupational therapy boards provide children 
with opportunities to engage in structured and goal-
oriented activities. By presenting visual patterns on 
LEDs and requiring children to replicate them using 
corresponding buttons, these games promote 
cognitive skills such as memory, attention, and 
sequencing (Gheorghe et al., 2018). Through hands-

on exploration and experimentation, children develop 
a deeper understanding of concepts related to 
patterns, sequences, and logical reasoning. Research 
suggests that engaging children in STEM-related 
activities from an early age can have long-lasting 
benefits for their cognitive development and 
academic achievement. By incorporating memory-

based pattern generator games into occupational 
therapy boards, educators and therapists can 
introduce children to fundamental STEM concepts in 
a fun and interactive way (Alonso-Martín et al., 
2020). These games encourage children to think 
critically, analyze patterns, and make predictions, 
laying the groundwork for future success in STEM 
disciplines .Furthermore, occupational therapy boards 
with memory-based pattern generator games promote 
hands-on learning and problem-solving skills. By 
providing children with opportunities to manipulate 
physical objects and interact with technology, these 
boards encourage active exploration and 
experimentation (Sánchez-Hermosilla et al., 2018). 
Through trial and error, children learn to persevere in 
the face of challenges, develop resilience, and build 
confidence in their abilities—a crucial aspect of 
STEM education and lifelong learning. The use of 
Arduino technology in occupational therapy boards 
offers numerous advantages for children's 
development. Arduino-based boards are 
customizable, allowing educators and therapists to 
design games and activities that cater to individual 
interests and abilities (Gheorghe et al., 2018). 
Additionally, Arduino technology facilitates real-time 
feedback and data collection, enabling educators to 
monitor children's progress and adjust interventions 
accordingly (Alonso-Martín et al., 2020). This 
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personalized approach to learning ensures that 
children remain engaged and motivated, leading to 
more meaningful learning experiences and positive 
outcomes. Occupational therapy boards with 
memory-based pattern generator games also promote 
collaboration and teamwork among children. By 
encouraging children to work together to solve 
problems and achieve common goals, these boards 
foster important social skills such as communication, 
cooperation, and empathy (Sánchez-Hermosilla et al., 
2018). Collaborative STEM activities provide 
children with opportunities to learn from one another, 
share ideas, and appreciate the value of diversity and 
collaboration in achieving success. Occupational 
therapy boards using Arduino technology, featuring 
memory-based pattern generator games, serve as 
effective STEM toys for children's development. 
These interactive and customizable boards promote 
cognitive skills, problem-solving abilities, and social-
emotional learning, while also fostering a love for 
STEM disciplines. By incorporating STEM education 
into early childhood settings, educators and therapists 
can empower children to become lifelong learners 
and critical thinkers, capable of addressing the 
challenges of the future. 

Conclusion 

In conclusion, the review of occupational therapy 
boards utilizing Arduino technology, particularly 
those featuring memory-based pattern generator 
games, highlights their dual role as both STEM toys 
for kids' development and effective rehabilitation 
devices for patients. These innovative boards offer 
interactive and customizable activities that engage 
users of all ages while targeting specific therapeutic 
goals. For children, memory-based pattern generator 
games provide opportunities to develop cognitive 
skills, problem-solving abilities, and social-emotional 
learning in a fun and engaging way. Through hands-

on exploration and experimentation, children learn 
fundamental STEM concepts and develop important 
skills that are essential for success in school and 
beyond. Moreover, occupational therapy boards with 
memory-based pattern generator games serve as 
valuable rehabilitation devices for patients 
undergoing therapy. By incorporating elements of 
gamification and interactivity, these boards create a 
motivating and stimulating environment for therapy 
sessions. Patients are engaged in therapeutic activities 
that target motor skills, cognitive functions, and 
social interactions, leading to improved outcomes and 
enhanced quality of life. The customizable nature of 

Arduino technology allows therapists to tailor 
interventions to individual needs, ensuring 
appropriate challenge and progression for patients at 
various stages of recovery. The integration of 
memory-based pattern generator games into 
occupational therapy boards represents a significant 
advancement in rehabilitation technology. These 
games provide opportunities for repetitive practice, 
real-time feedback, and data tracking, facilitating 
progress monitoring and adjustment of therapy 
interventions as needed. By harnessing the power of 
technology and gamification, these boards provide 
engaging and meaningful experiences that enhance 
learning, skill acquisition, and overall well-being. As 
research and development in this field continue to 
advance, occupational therapy boards have the 
potential to revolutionize therapy practices and 
improve outcomes for individuals of all ages and 
abilities. 
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