


Virtual lab as a teaching
learning tool for 

Mathematics



The National Education Policy 2020 
(NEP-2020) and the National 
Curriculum Framework for School 
Education 2023 (NCFSE-2023) 
emphasize the integration of 
technology in education to enhance 
learning outcomes, foster creativity, and 
ensure equity. Virtual labs are a 
transformative tool that aligns with 
these principles. 

Introduction



NEP-2020 and Virtual Labs

Experiential Learning

Virtual labs 
provide hands-on 

experiences, 
aligning with the 
policy's focus on 

activity-based 
learning.

Incorporation of
 EdTech

The policy 
encourages 

leveraging digital 
tools to make 

education engaging 
and personalized.

Equity and Access

Virtual labs ensure 
that students from 

diverse 
backgrounds have 
access to quality 

learning resources, 
especially in remote 

areas.



Virtual labs enable students to achieve 
conceptual clarity and practical 
problem-solving skills.

Competency-based Learning

Mathematics is interlinked with science 
and technology in virtual lab simulations, 
fostering interdisciplinary learning.

Integration of STEM

Adaptive features in virtual labs support 
formative assessments, helping teachers 
identify learning gaps and provide timely 
interventions.

Assessment for Learning

NCFSE-2023 and 
Virtual Labs



Visualize abstract 
concepts: 

Dynamic models 
help students 
understand 

geometric shapes, 
algebraic patterns, 

and calculus 
concepts.

Experiment and 
explore: 

Students can 
manipulate 

parameters and test 
hypotheses without 
the constraints of 

physical materials.

Reinforce 
learning: 

Interactive 
exercises 

promote active 
learning and 
immediate 
feedback.

Role of Virtual Labs in Mathematics Education
Virtual labs provide an interactive and immersive environment where students can



Benefits of Virtual Labs in Mathematics

Interactive 
Simulations:

 Enable 
visualization of 

abstract 
concepts like 
calculus, or 
algebra in 
real-time.

Real-World 
Applications: 
Virtual labs 
integrate 

scenarios like 
measuring areas 

or calculating 
financial interest 

to connect 
mathematics to 

daily life.

Self-Paced 
Learning: 

Students can 
explore topics 
like probability 
experiments or 

dynamic 
number 

patterns at their 
own pace.

Formative 
Assessment 

Tools: 
Immediate 
feedback 
through 

quizzes and 
interactive 
exercises 

helps track 
progress.



Applications in Mathematics 
Teaching and Learning

Example: Plotting 
graphs interactively 

to explore 
relationships 

between variables.

Dynamic Data 
Visualization

Through virtual labs, 
students can engage 

in group projects, such 
as creating and 

analyzing 
mathematical models.

Collaborative Learning

Virtual environments 
offer challenging 

scenarios requiring 
analytical reasoning.

Problem-Solving and 
Critical Thinking



Conclusion: 

Integrating virtual labs into mathematics education 
represents a paradigm shift in teaching and learning. By 
embracing the principles of NEP-2020 and NCFSE-2023, 
virtual labs can make mathematics education more engaging, 
accessible, and effective, preparing students for a 
technology-driven future.


