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ABSTRACT 

ABSTRACT Simulation-based learning 

has turned into an effective instructional 

strategybyofferinglearnersInteractiveand 

experiential environments for putting 

theoreticalknowledgeintopractice.Recent 

progress in AI further strengthened this 

approach,enablingmorescalable,Adaptive 

and Intelligent learning systems. This 

project looks into the use of Generative AI 

and Generative image and video tools into 

simulation-basededucationalplatformsfor 

thedeliveryofpersonalizedresponsiveand 

context-sensitive learning experiences. It 

investigates the use of generative 

technologies to generate dynamically 

adaptive scenarios that are realistic. 

conversation,artificiallygenerateddatasets 

and virtual learning environments that 

would instantly adapt to the learner 

Behaviour and input. this prototype 

sophisticated generative AI tools validate 

thisapproach.appliedtoaselecteddomain of 

training, like healthcare, customer 

service,orSTEMeducation. Theresultsof 

usability testing and feedback showed that 

thelearnersaremoreengaged,flexibilityin 

learninghad improved, and Improved with 

suchsystemscomparedtotraditionalstatic or 

rule-based simulation systems. This report 

presents the design framework, its 

implementation methodology, and the 

results of the evaluation, while Also, it 

Generative AI in educational settings. 

ResultsshowthatGenerativeAIhasstrong 

potential to reshape the futureof education 

in making. 

1.INTRODUCTION 

Learning” aiming builds generative AI to 

develop interactive simulations for 

learning. Unlike conventional systems, 

where each and every scenario has to be 

individually programmed, this AI powered 

systemiscapable–ofcontentgenerationin 

simulations. It works by examining the 

input of the learner, such as decisions, 

answers, actions, or performance of the 

learner and then applies generative AI 

technologytoproducerelevantscenariosto 

follow. For instance In a medical training 

simulation, the AI can create a virtual 

patientwithuniquesymptomseverytime.A 

cyber security module has the capacity of 

simulating various attack patterns 

depending on the response of the user. For 

business ormanagerial training, the AIcan 

develop market scenarios or consumer 

behaviour The first goal is to offer highly 

realistic simulation platforms, which are 

constantlychanging,andarecloselymimic 

real-world situations. This practice, 

experiment with various outcomes, and 

build understanding by practical 

experience.Inaddition,thereareprocesses in 

relation to the immediate assessment, 

monitoring,andcustomizedfeedback.Such 

an approach will ensure that the system 

maintainsanabilitywhichiscapableofnot 

only running simulations but also of 

allowing learners to grow through being 

abletoidentifystrengthsandweaknesses. 

https://ijsrem.com/


           
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 05 | May - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM63675                      |        Page 2 
 

Overall, the project contributes to modern 

education by offering: 

• Adaptivelearningexperiences 

• AI-drivencontent generation 

• Immersiveandengagingvirtualpractice 

environments 

• Cost-effectivealternativestophysical 

training setups 

• Flexibledeploymentacrossvariousfields 

II. LITERATUREREVIEW 

The existing systems for These scenarios 

will remain the same for all learners, 

thereby undermining realism as they will 

not be presented with varied scenarios 

situations. Rule-Based Simulation Models 

Static Logic Most of the existing systems 

are rule and script based. these cannot be 

customized or create new scenarios based 

on the actions of the learners, and the 

learning space is therefore not so flexible 

interactive. • Limited Personalization 

Signifies Learning Path All learners are 

subjectedtothesamelevelofdifficultyand 

situation sequence. The system is not 

analysing the performance of the learner 

nor adapting the learning experience to the 

individual. 

 

III. EXISTING SYSTEM 

 

LimitedPersonalizationSignifiesLearning 

Path All learners are subjected to the same 

level of difficulty and situation sequence. 

The system is not analyzing the 

performanceofthelearnernoradaptingthe 

learningexperienceto theindividual.Lack of 

Real-Time Scenario Generation No 

DynamicContentTheexistingsystemsare 

unable to generate any dynamic content 

suchasimagesandvideosinorderto 

supportsimunpredictablesituationsduring 

use.The learners are presented with a 

limited set of situations. 

 

Less Use Of AI Less Intelligence Capacity 

Current systems employ rudimentary AI 

and and shall not contain intelligent 

decision-making and/or generative 

functionality.They cannot analyze input 

and form new learning paths. Limited 

Feedback Mechanism Delayed Responses 

The feedback mechanism offered by most 

simulations is provided end of the 

session.They do not have real-time 

feedback, correction, or individualized 

recommendations for improvement. Poor 

Scalability Across Domains Difficulty in 

ExtensibilityScalingtootherdomains(like 

medicine, engineering means creating 

scenarios from the ground up.Predictable 

LearningEnvironmentLowComplexityIn 

scenarios, as there is no variation, students 

can memorizerather than the development 

of critical thinking and decision-making 

skills. 

 

Higher Operational & Maintenance Cost 

Costly Updates Maintaining static & 

manually designed The processes involved 

in climate imulations involve continuous 

redesigns and retesting, which makes it 

costly 

 

Key Features 

 

1. AI-Generated Learning Scenarios The 

system uses generative AI models to 

automatically produce learning scenarios 

without manual coding. Each simulation 

session may differ, exposing learners to a 

wider variety of conditions. This prevents 

repetitionandencouragescriticalthinking. 

2. Dynamic and Adaptive Simulation 

EnvironmentTheAIcontinuously 
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evaluates the learner’s responses and 

modifies the scenario in real-time. If the 

user struggles, the AI may offer hints or 

reduce complexity. If the user performs 

well, the system may generate more 

challenging situations. This creates 

individual. 

 

3. Real-Time Feedback and Performance 

Monitoring The system not only simulates 

scenarios but also analyses the learner’s 

actions. It provides immediate feedback 

suchas:Whatthelearnerdidrightorwrong 

Suggested improvements, Step-by-step 

corrective guidance, Score or performance 

metrics 

 

4. Multi-Modal Content Generation The 

platform can generate simulations using 

multiple formats: Text-based scenarios 

(e.g., instructions, dialogues, case studies), 

AI-generated images or environment 

visuals,Audioexplanationsorvoice-based 

interactions, Step-by-step tasks or virtual 

procedures 

 

IV. PROPOSEDSYSTEM 

 

The proposed solution presents a 

GenerativeAI–enabledsimulationlearning 

platform aimed at addressing the 

shortcomings of traditional education and 

training systems The system also 

incorporates behavior modeling and 

reasoning, so that it can produce lifelike 

reactions,conversations,andresultsinlight 

of user interactions. Such features of the 

system make the experience of learning 

more lifelike, and this holds true for the 

fields of healthcare training, engineering, 

cybersecurity,robotics,businessstrategies, 

and disaster response, to name a few. The 

systemalsofacilitatescontinuousfeedback 

bymeansofautomatedevaluationsystems. 

One of the greatest strengths of the 

proposed system is the fact that its 

architectural design enables extendibility 

and effortless integration with the current 

education systems, LMSs, as well as other 

immersivetechnologiessuchasvirtualand 

augmentedreality.Additionally,thesystem 

overcomes the issue of moral and legal 

fulfillment by integrating appropriate 

securityandprivacyfeaturesthatensurethe 

content generated the logs of activities that 

occur during the learning session.. 

 

SystemArchitecture 

 

Fig1. System Architecture 

 

 

V. METHODOLOGY 

The proposed methodology provides a 

structured and systematic approach to 

developing the Generative AI–based 

Simulation Learning System. The 

methodology begins with an in-depth 

problem analysis, where existing learning 

methodsareevaluatedtoidentifygapssuch 

aslackofinteractivity,limitedadaptability, 

and minimal personalization. 

stakeholders—including  students, 

instructors,anddomainexpertshelpdefine 

clear objectives for the system. This is 

followed by requirement gathering, where 

both functional and non-functional 

requirementsaredocumented.These 
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factors become the basis of building the 

architectureanduserinteractionprocess of 

the system. The second part of this 

methodology discusses the construction 

and training of models for dynamically 

creating scenarios. This is where advanced 

machinelearningandgenerativealgorithms 

are used to facilitate the creation of 

dynamic scenarios. Based on the 

technology required by the system, GPT 

models, diffusion models generators, or 

reinforcement learning agents can be used 

to drive the simulation engine during this 

process of construction and training.. 

Results from user acceptance testing are 

used to validate user feedback, thereby 

improving system response accuracy. The 

finalstepofthemethodologyprocessisthe 

deploymentandmaintenancephase,where 

the simulation system is deployed on a 

cloud platform or local platform, enabling 

accesstotheenduseraudience.Thesystem 

isconstantlymonitoredtotestperformance, 

sustainability, and security. The 

methodology, as proposed, will therefore 

encompass a complete, trustworthy, and 

adaptive process within a powerful AI 

simulation system to increase learning 

efficiency and engagement outcomes. 

VI. RESULT 

This image shows a web-based user 

interface (UI) for an AI-driven 

simulation platform named “Simu 

GenAI – The Virtual Lab for Decision 

Science.” The layout follows a clean, 

modern dashboard design with a light 

theme, rounded cards, and minimalistic 

styling, indicating the use of contemporary 

frontend frameworks such as React, 

Next.js,orVue.js,alongwithaCSSlibrary 

like Tailwind CSS or Bootstrap. 

 

 

This image represents a web-based SaaS 

(Software-as-a-Service)decision-support 

and AI simulation platform interface 

developed using modern frontend and 

backend web technologies. The content 

section displays a dynamically generated 

AI-driven scenario titled “Ecoview’s 

Security Dilemma: Launch or Delay?”, 

suggesting backend integration with 

natural language generation models and 

decision-science simulation engines. 
 

 

 

This image depicts a web-based SaaS 

dashboard interface designed for an AI- 

powered decision-science simulation 

platform, implemented using modern 

frontendtechnologiessuchasReact.jsor 

Next.js combined. The structured card 

layout, typography hierarchy, and clean 

spacing reflect a component-based UI 

architecture, typically built with 

TypeScript, reusable UI components, and 

modular layout systems. The content 

presentation of “Key Stakeholders” 

indicates dynamic data rendering from 

backend services, likely delivered through 

REST or GraphQL APIs, and integrated 

with AI-generated scenario engines. 
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This image shows a web-based interactive 

decision-input interface from an AI- 

poweredsimulationplatform,implemented 

using modern frontend web technologies 

suchasReact.jsorNext.jswithcomponent- 

basedUIarchitecture.Thedesignfeaturesa 

card-style layout, responsive spacing, and 

clear typographic hierarchy, indicating the 

use of utility-first CSS frameworks like 

Tailwind CSS or Bootstrap for consistent 

stylingandadaptabilityacrossscreensizes. 

The presence of interactive suggestion 

chips,amulti-linetextareainputfield, and a 

primary call-to-action button labeled 

“Simulate Outcome” reflects dynamic 

state-driven UI rendering and event 

handling, typically managed through 

JavaScriptframeworksandcontrolledform 

components. 
 

 

FUTUREENHANCEMENT 

Strategic Roadmap: Future Iterations 

and Systemic Evolution 

While the current framework establishes a 

robust proof-of-concept for generative 

simulation, the trajectory of Digital 

Pedagogical Intelligence suggests several 

high-impact avenues for expansion. These 

enhancements aim to transition the system 

from an adaptive tool to a fully 

autonomous, immersive mentor. 

 

MultimodalGenerative Synthesis 

Future iterations will move beyond single- 

modalityoutputstoembraceCross-Modal 

Asset Generation. This involves the 

simultaneous, synchronized creation of 

high-fidelity text, spatial audio, and 

dynamic 3D assets. By aligning auditory 

cues with visual stimuli in real-time, the 

system can create a significantly higher 

degree of "presence" and sensory 

immersion for the learner. 

 

Affective Computing and Bio-Feedback 

Integration 

 

Stress-ResponsiveScaling:Byleveraging 

computer vision for facial expression 

analysis or wearable sensors for heart-rate 

variability (HRV), the system can detect 

"Cognitive Overload." 

 

Adaptive Real-Time Intervention and 

LearnerCentricityThecoreachievementof 

this research is the transition from "Pre- 

scripted Scenarios" to Dynamic Content 

Orchestration. 
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Real-Time Task Modulation: Unlike 

traditionalsimulationswithfixedbranching 

logic, the proposed system utilizes 

generative inference to adjust scenario 

complexitybasedonthelearner’sbiometric 

orperformance-basedtelemetry.Cognitive 

Load Optimization: By predicting user 

interaction trajectories, the system 

maintains the "Zone of Proximal 

Development,"ensuringthatchallengesare 

neither trivial nor cognitively 

overwhelming. 
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