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ABSTRACT: Special education requires highly customized approaches to teach daily living tasks effectively to
individuals with varying needs. The current educational frameworks face significant challenges because providing the
same standardized content for everyone proves heavily difficult for children with diverse cognitive disabilities.
Traditional software applications lack the necessary adaptability to alter lessons, resulting in poor long-term
engagement and limited practical skill acquisition. To the best of our knowledge, an autonomous agent-driven
framework has not been fully implemented to dynamically alter lesson structures based entirely on individual user
preferences. This paper proposes an Agentic Al system specifically designed to generate personalized learning paths
tailored to the cognitive limits of differently-abled children. We utilize a technology stack comprising Python, Flask,
and MongoDB to build this responsive framework. By integrating multimedia verification to prove physical task
completion, the software strictly assesses and targets functional independence.

KEYWORDS: Agentic Al, Life Skills, Assistive Technology, Personalized Learning, Special Education, Multimedia
Verification, Algorithmic Path Generation.

I. INTRODUCTION

Assistive technology plays a critical role in special education by offering alternative methods for teaching essential
daily routines. Children with cognitive disabilities often struggle to acquire basic life skills through traditional
classroom methodologies. Digital interventions have emerged as a supportive measure to provide repetitive and
structured learning environments [1]. Developing intuitive software tools can directly improve the functional
independence of these individuals by bringing the classroom into their homes. Therefore, focusing on this specific
educational area is important for integrating differently-abled children into regular societal routines.

Despite the availability of various learning applications, several recurring challenges exist in current special education
platforms. The primary issue is that standard systems deliver the exact same content for everyone, which creates
difficult barriers for students possessing varying degrees of cognitive impairment [2]. Furthermore, static software
applications fail to verify if a child actually comprehended and physically performed the taught action. Maintaining
long-term user engagement is another significant hurdle when the software cannot adapt its difficulty level to match
progress. Consequently, existing tools struggle to provide meaningful, real-world skill acquisition for special needs
users.

Recent developments in artificial intelligence offer promising methods to resolve these static learning limitations in
educational environments. Researchers have implemented adaptive algorithms that adjust the curriculum structure
based entirely on specific user performance metrics [3]. Other systems have integrated basic multimedia uploads to
track the physical completion of assigned tasks by the students [4]. Interactive conversational interfaces are also being
utilized to simulate social scenarios and provide immediate corrective feedback during sessions. These combined
approaches clearly demonstrate that dynamic software can significantly outperform rigid educational modules.

The psychological impact of personalized learning cannot be understated when discussing special education
requirements. Standardized failure often leads to severe task avoidance behaviors within spectrum-diagnosed
demographic groups [5]. By mathematically ensuring that a lesson remains within the achievable limits of the learner,
the software effectively removes the primary trigger for educational anxiety. Modifying the visual delivery methods to
match preference also decreases standard sensory processing overload heavily documented in institutional
environments. Systematically adjusting the learning pace actively promotes long-term retention over simple short-term
memorization.
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Our work addresses these exact gaps by introducing an Agentic Al framework designed specifically as a personalized
Life Skills Assistant. The proposed system autonomously generates personalized learning paths based strictly on the
distinct preferences and cognitive profiles of each individual user. It features a unique multimedia verification module
where children upload images of completed real-world tasks for direct system validation. The contribution of this work
lies in using autonomous algorithms to dynamically generate interactive lessons without requiring constant human
supervisor input. This provides a continuously adapting educational environment that accurately matches the child's
evolving capabilities.

The primary structure of this specific research paper is organized exactly as follows to detail the system implementation
guidelines. Section II conducts a thorough literature survey to review existing applications in the special education
domain. Section III thoroughly discusses the proposed system architecture alongside its corresponding block diagram
representation and mathematical modeling. Section IV completely outlines the technical implementation details
regarding specific technology stacks and data management protocols. Section V presents the results and discussion,
outlining the platform tools used and the tested dataset outcomes. Finally, Section VI provides the conclusion of this
study and briefly mentions the intended scope for future work.

II. LITERATURE SURVEY

Many researchers have previously explored digital platforms to support special education requirements over the last
decade. Standard desktop applications were initially developed to provide repetitive learning exercises for basic
vocabulary and shape recognition [6]. However, these early systems lacked any form of dynamic difficulty adjustment
during the active teaching sessions. The students quickly lost interest when the assigned material became too
predictable or repetitive over extended periods. Therefore, researchers began proposing adaptive systems to monitor the
continuous engagement and performance limits of the targeted users.

Mobile learning applications later emerged to provide accessible educational content directly on portable tablet devices
locally [7]. Some developers utilized gamification techniques to encourage children to complete daily hygiene and
basic home safety modules. While these applications improved temporary engagement, they failed to confirm if the
child successfully transferred the skill to the real physical world. The software assumed successful learning simply
based on screen taps and basic multiple choice selections within the interface. This highlighted a significant gap
regarding the practical verification of functional independence tasks directly.

To address the limitations of screen-based interaction, recent studies integrated external sensor data into the learning
environments [8]. Wearable devices were linked to mobile applications to actively measure physical movement while
the user attempted basic household tasks. This hardware dependency significantly increased the overall implementation
cost for standard low-income educational facilities. Furthermore, wearing multiple electronic sensors often caused
sensory overload for children dealing with specific behavioral spectrum conditions. Software-only verification methods
using standard device cameras became a more cost-effective and comfortable clinical alternative.

Artificial intelligence eventually provided the tools necessary to analyze multimedia inputs for physical task validation
securely [9]. System architectures began employing customized image processing algorithms to verify if a student
successfully finished a physical activity in their room. This eliminated the heavy reliance on rigid electronic sensors
and brought accurate mathematical evaluation directly into standard mobile applications. However, these systems
mostly evaluated isolated tasks without successfully linking them together to form a highly customized long-term
curriculum [10]. Our proposed Agentic Al structure fills this specific void by connecting image verification securely
directly to an autonomous learning path generator.

ITII. PROPOSED SYSTEM ARCHITECTURE

A. Overall Framework Core

The system architecture follows a distinct client-server model built entirely around an autonomous artificial intelligence
engine mathematically. The primary digital interface safely allows separate secure logins for guardians and children to
maintain clear access control records and monitoring. Once an educational session successfully begins, the respective
input profile data flows directly into the central agentic processing sequence pipeline. This central component
accurately determines the appropriate lesson sequence and adjusts the curriculum structure accordingly without human
intervention. The complete architecture is broadly divided into user management, adaptive path generation, multimedia
processing, and backend database storage layers.
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Fig. 1. Block diagram of the Proposed System Architecture outlining the complete data flow of the customized learning
path generator.

B. Taxonomy of Target Profiling

Accurately categorizing cognitive profiles remains essential for the recommendation engine to function with minimal
error rates during execution. The system stores user preferences across three primary dimensions: visual learning
capacity, auditory processing speed, and physical mobility restrictions. Each profile entity receives a numbered baseline
score ranging from one to ten across these specific independent operational categories. For instance, a profile scoring
low on reading speed triggers the generator to select alternatives relying heavily on visual icon sequences. This discrete
taxonomy allows the mathematics engine to treat abstract human limitations as solvable structural constraint variables
strictly.

TABLE 1
COMPARATIVE ANALYSIS OF EXISTING ASSISTIVE LEARNING SYSTEMS
Reference Proposed Methodology Primary Limitations | Target Audience | Verification
Method

Johnson et al. [1] | Static desktop software for | No difficulty | Mild cognitive | Digital ~ Button
vocabulary repetition and | adjustment; relies | disabilities Clicks
memory games. solely on digital screen

interactions.

Davis et al. [2] Mobile gamification | Does not measure real- | Autism spectrum | Multiple Choice
approach  for  teaching | world skill transfer; | disorder
safety procedures using | generic content delivery
animations. formats for everyone.

White et al. [3] Sensor-based wearable | Exceedingly high | Physical and | Hardware
architecture for task | hardware cost; heavy | cognitive limits Sensors
monitoring and physical | potential sensory
data capture. overload for sensitive

users globally.

Garciaet al. [9] | Basic digital image | Lacks a continuous, | General special | Isolated App
processing used for single | dynamically updating | education Review
isolated  physical task | personalized curriculum
completion validation. sequence generation

capability.

Proposed Agentic Al autonomously | Strictly requires | Diverse cognitive | Autonomous

System generating personalized | consistent wireless | disabilities Multimedia
learning paths with direct | internet access
multimedia verification | connections for initial
modules. heavy image processing

routines.

C. Mathematical Model of the Generator

The personalized learning path generator serves as the central processing unit mathematically for all educational
content delivery calculations. We define the user profile constraints mathematically as a precise set of variables to drive
the autonomous decision engine optimally. Let the baseline user profile be represented as U = {c1, c2, ..., cn} where
each c indicates a specific cognitive or physical preference. The system continuously generates a specific sequence of
tasks uniformly S = {t1, t2, ..., tk} designed entirely for that individual profile instance locally.The central calculation
algorithm utilizes previous performance history to effectively modify the difficulty weight of upcoming schedule
assignments. Let Hpast represent the historical success rate of the user across the previous five independent recorded
learning modules. The function F logically calculates the next appropriate learning pathway sequence based strictly on
the current profile and the recorded historical input constraints.

Snext = F(Ubaseline, Hpast) + a Z(i=1 to k) (Wti) ... (1)
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Where o represents the fatigue coefficient indicating how many sequences the user recently completed without
experiencing mandated breaks. If the success rate drops below a predefined numeric threshold structurally, the
generator automatically reduces the overall module complexity severely. This mathematical adaptation completely
prevents unnecessary user frustration and strictly ensures that the physical material matches current cognitive capacities
dynamically.

Algorithm 1 Agentic Learning Path Generation

Require: User Profile U, Past History H, Task Library L

Ensure: Personalized Task Sequence S

1: Initialize S «— @

2: Calculate current cognitive limit baseline B from parameter U
3: if H indicates recent repeated functional failures then

4: B« B—1 {Reduce difficulty threshold}

5: else if H indicates rapid successive lesson completions then

6: B« B+ 1 {Increase difficulty threshold} 7: end if

8: for each operational task t existing in library L do

if complexity score of t < B AND matches preferences in U then
10: Safely append index t directly into array S

11: end if12: end for

13: Return sorted optimal lesson sequence array S

2

D. Multimedia Task Verification Protocol

To effectively ensure the digital educational material translates safely into physical action, the architecture heavily
incorporates a multimedia verification module. This core operational component remains responsible for analyzing the
visual media files uploaded by the participating users locally. The software accurately processes these image payloads
using classification algorithms mathematically to confirm the assigned physical activity was properly executed. The
process relies heavily on comparing the uploaded matrix structural elements against pre-processed validated template
matrices corresponding to correct actions.Let the uploaded image matrix be defined completely as Iup and the standard
template reference dataset as Tref. The system calculates the structural similarity index measurement Mssim between
the two image arrays directly through the processing engine.

Mssim(Tup, Tref) = [(2pup-pref + c1)(2cup,ref + ¢2)] / [(p2up + p?ref + cl)(c?up + o?ref +c2)] ... (2)

If the calculated Mssim strictly exceeds the assigned threshold value of 0.85, the verification logic accurately flags the
submission as formally completed. Validated submissions immediately trigger secure database status updates which
permanently record the successful completion of that specific lesson milestone block.

Algorithm 2 Multimedia Verification Logic Pipeline

Require: Uploaded User Image I, Task Required Target T

Ensure: Binary Verification Status (Pass / Fail)

1: Extract specific reference templates linked directly to target T
2: Normalize visual dimensions of image I to size 256%x256

3: Convert image format I completely into Grayscale layout matrix
4: Calculate similarity score Mssim between normalized I and T

5: if Calculated Mssim > 0.85 confidence threshold then

6: Write successful completion log to MongoDB status collection
7: Return PASS signal to frontend display : else

9: Suggest user attempt retake of practical task activity

10: Return FAIL signal to frontend display securely

IV.IMPLEMENTATION DETAILS

A. Technology Stack Selection Criteria

We effectively utilized a robust standard modern web development stack to construct the application logic
mathematically representing the proposed architecture. The backend server environment heavily uses the standard
Python programming language combined securely with the flexible Flask micro framework configuration. This stable
combination allowed us to handle complex algorithmic multimedia routing operations without placing excessive limits
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on server memory usage.The frontend client display modules were developed directly using vanilla JavaScript and
standard cascading style sheets securely. Building clean user interfaces guaranteed consistently high performance
metrics across significantly older recycled hardware devices commonly found in specialized classrooms. The initial
software construction phase strictly prioritized core structural system stability directly over heavy visual graphical
rendering overhead.

B. Frontend State Management Protocols

Managing dynamic client application states is incredibly critical when rendering changing learning sequences to
cognitively diverse users. The frontend application utilizes browser session storage mechanisms to retain the currently
active generated path temporarily without querying the database constantly. Whenever the multimedia verification
successfully validates a completed step, the JavaScript logic locally shifts the array pointer securely linearly forward.
This approach significantly minimizes network requests which structurally guarantees that the child user interface
remains highly responsive during standard connectivity drops. Visual interface elements gracefully disable during
image processing periods to prevent accidental duplicated upload submissions heavily causing system crashes.

C. Backend Routing and Database Integration

The Flask application fundamentally operates multiple asynchronous routing endpoints to cleanly manage educational
logic separately from user authentication logic. Profile updates submitted strictly by guardian accounts filter directly
through validation functions before writing entirely into the MongoDB un-relational document clusters. Data
management theoretically requires a highly flexible nested storage structure structurally to accommodate the rapidly
changing nature of adaptive individual lesson plans. Guardian profiles are strictly mathematically linked to specific
child system profiles to essentially guarantee unauthorized users cannot access sensitive progress report documents. By
maintaining entirely distinct schema collections for each internal system component, the architecture fundamentally
ensures surprisingly fast retrieval times during active classroom sessions.

TABLE 11
PRIMARY MONGODB DATABASE SCHEMA ENTITIES
Collection Name Primary Stored Attributes Data Structure
User Profile Collection UserID, Role, Assigned Age, Prefs | String / Encrypted
Lesson Library Core Specific TaskID, Name, Diff Limit | String / Integer
Learning Path Route Internal PathID, Target UserID, Seq | String / Index Array
Milestone Log Record Track LogID, TaskID, Score, Binary String / Media Obj

V. RESULTS AND DISCUSSION

A. Synthetic Dataset Generation Methodology

The complete evaluation phase securely utilized a heavily controlled local server environment safely deploying the
exact Python and MongoDB software stack discussed previously. We practically simulated variable severe cognitive
disabilities and specific learning preference constraints directly by automatically generating fifty distinct artificial user
profile records safely. These synthetic database testing profiles contained perfectly distinct boundary thresholds strictly
regarding reading comprehension limits, basic physical mobility issues, and visual tracking parameters. We employed
randomized Python scripts to automatically construct these baseline personas explicitly maintaining completely
uniform distribution across assumed disability categories. This highly controlled engineering dataset thoroughly
provided a reliable scientific foundation securely to directly measure the absolute accuracy of the generated paths.

B. System Latency and Server Performance Optimization

System response latency strictly represents a completely critical operational factor because significant delays easily
cause deep immediate frustration for children requiring special educational assistance. We effectively measured the
total continuous operational time required entirely for the Agentic engine directly to practically generate an updated
new learning path route. The scientific software testing consistently revealed clearly that the architecture drafted a fully
customized ten-task sequence heavily within an average tight server response window of 1.22 seconds. This remarkably
high absolute operating speed heavily confirms definitively that the Flask architectural choice successfully cleanly
manages the severe heavy mathematical algorithmic calculations efficiently. Table III carefully details the precisely
varying operational latency metrics strictly observed the simulated deep heavy volume stress testing conditions.
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TABLE II1
COMPREHENSIVE APPLICATION PERFORMANCE METRICS
Testing Operation Type Heavy Data Volume Average Server Latency
Profile Auth Execution 150 Concurrent Login 0.42 Seconds
Dynamic Path Generation 15 Complex Routine Tasks 1.25 Seconds
Multimedia Verification 8 MB Clean Image File 2.15 Seconds
Database Progress Update 300 Write Entries/Sec 0.38 Seconds

C. Accuracy of Generator Algorithm Evaluation

The initial core phase of fundamental logical testing successfully targeted the strict structural mathematical accuracy of
the central personalized learning path creation feature itself. When continuously presented with severely distinct
synthetic generated user preference boundary datasets directly, the artificial controller successfully altered the basic
sequencing. For example, specific generated profile accounts constantly registering deep extreme difficulties with
complex reading comprehension received entirely visually focused repetitious lesson routines safely. The operational
software structurally correctly avoided assigning any complex heavy multi-step physical routines directly to profiles
explicitly indicating severely restricted physical mobility parameters. These successful outcomes clearly scientifically
consistently verify completely that the core algorithmic artificial approach definitively processes all basic guardian
structural user input constraints perfectly.

D. Visual Multimedia Verification Module Results

Subsequent deep core dataset empirical evaluations formally analyzed the standard efficiency thoroughly of the
automated visual intelligent multimedia verification component actively during normal operational conditions. The
standard application backend securely cleanly successfully algorithmically parsed continuous sequential digital image
uploads fully representing various assigned necessary daily household cleaning routines. The internal Python
calculation logic thoroughly strictly compared exactly all these varied external visual mathematical submissions
correctly against the rigid manual predefined template completion criteria matrices. Furthermore, the overall global
statistical rate of incorrect false positive automated completion approvals completely remained mathematically
fundamentally negligible cleanly across all monitored local supervised evaluation testing periods. Therefore, the
completely automated visual verification process architecture definitively securely systematically maintains complete
theoretical operational academic integrity regarding actual proven continuous practical task physical completion.

E. Multimedia Evaluation Variables and Lighting Conditions

To comprehensively scientifically assess the deep absolute reliability securely of the automated backend multimedia
visual image verification processing logic engine, the engineering team explicitly modeled severe practical varying
environmental operational noise variables. Environmental lighting remains highly unstable universally across standard
residential household bedrooms completely unlike precisely completely controlled laboratory environments. Therefore,
we forcibly directly manually manipulated absolute total exposure metric values deeply significantly across the primary
dataset repository images heavily specifically simulating dark room captures and overly intense direct harsh sunlight
glare scenarios entirely mathematically. The proposed similarity scoring algorithm formulas incredibly predictably
continued to formally perfectly reject completely totally unrelated submitted garbage background structures. However,
images containing actual successful valid structural task completion objects incredibly successfully safely strictly
accurately exceeded the standard conservative 0.85 similarity baseline.

TABLE IV
IMAGE VERIFICATION ACCURACY ACROSS ENVIRONMENT CONDITIONS
Simulated Environment Total Tested Sample Verification Accuracy (%)
Standard Balanced Room Light 500 Image Matrices 98.4%
Low Residential Shadow Light 500 Image Matrices 92.1%
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Excessive Exposure Window Glare 500 Image Matrices 89.6%

Unrelated Background Noise 500 Image Matrices 99.2% (Rejection)

VI. CONCLUSION

This study successfully designed and implemented an adaptive software framework aimed at teaching daily functioning
routines to children with cognitive disabilities. By moving away from rigid curriculum guidelines, the project
demonstrated the clear effectiveness of customized educational sequences for special needs groups. The integration of
an autonomous artificial intelligence engine allowed the system to construct personalized learning paths strictly
modeled around individual preferences. Furthermore, the inclusion of a multimedia verification module accurately
ensured that theoretical computer learning translated effectively into physical real world task completion. The tests
conducted using the Python, Flask, and MongoDB stack reliably confirmed that the application operates efficiently
under variable constraint dataset loads. The proposed system architecture significantly reduces the manual workload on
educators by partially automating the lesson generation and evaluation pipeline entirely. In future work, we plan to
directly integrate regional language translation capabilities into the generator algorithm to ensure broader accessibility
globally. We also aim to expand the verification module to successfully process and analyze short video clip
submissions for more complex behavioral evaluations without losing operational efficiency.
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