
Case Study

Virtual Science Lab
Overview
Virtual Science Lab is a comprehensive and dynamic platform that brings over 280+ 

meticulously crafted experiments to life, aligned with NCERT guidelines for grade 11 & 12 

students to enrich their learning journey, empower them with hands-on experiences, and 

elevate their understanding of complex scientific concepts.

Problem Statement

� Limited access to physical labs for grades 11 & 12 science students in rural areas�

� Inadequate hands-on learning experiences due to the lack of lab facilities and limited 

personalized practice opportunities.�

� During exam time, users encounter difficulties in efficiently utilizing any app for exam 

preparation, as it requires tailored features to align with the exam syllabus, facilitate 

targeted revision, and provide quick access to relevant virtual experiments.

The demand for such a tool is evident in the high number of visits to our existing lab website before exam time. 

Objectives & Goals

To build a user-friendly online science lab that supplements classroom teaching, 

encourages self-study, and strengthens exam readiness for grade 11 and 12 students, 

offering a practical side to their theoretical subjects.
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User Interview

Conducted moderated Zoom interviews with 15 students from various schools in India to 

gain insights into their lab experiment experiences, curriculum relevance, and the specific 

support they seek to enhance their learning journey.

What is the duration 
of a standard lab 

session?

2 hr/subject in a week 
is the standard session 

duration

How are the lab sessions 
typically conducted in 

your school?

1 teacher for a class of 
40 students, no one to 
guide me personally.

Are there any specific 
guidelines or protocols 

followed during lab sessions?

Read lab manual before 
the session and answer 
VIVA questions during 

report submission

Lab Session Structure

How do you prepare 
for lab practical 

exams?

“Notes given by the 
teachers, lab manuals 
and YouTube videos 

sometimes.

Are there any study 
materials / resources 
provided to prepare for 

practical exams?

Study the procedures of 
each experiment from 

the lab manual

Test Preparation Method

What are some common 
challenges you face 
during lab sessions?

I don’t get proper time 
to observe and 

document results from 
my experiment.

Are there any particular 
experiments that you find 

challenging?

Chemistry Experiments

How do you seek 
clarification when facing 
difficulties in the lab?

Mostly talk to group-
mate or take help from 

lab assistant

Lab Session Structure

Are there any tools you have come 
across that offer virtual lab simulation?

Very few students (4) are aware 
of online tools and they use them 

rarely due to complexity

Other Modes of Practical Preperation

I love science, but I wish there were more interactive 

platforms that could guide me through experiments 

step-by-step. It's tough to find resources that align 

with our NCERT curriculum, and I want to be well-

prepared for my upcoming lab practical exams.

Challenges

� Competitive Academic Environmen�

� Limited Lab Facilitie�

� Time Management

Goals and Motivations

� Engineering Aspirations: His ultimate goal is to become an 
engineer. He understands the importance of strong academic 
performance and aims to excel in his grade 12 exams, which 
are a critical step toward achieving his career aspirations�

� Practical Learning: Improve his lab skills and gain confidence 
in performing experiments independently.

Description

He is passionate about science and aspires to pursue a career in 
engineering.  His parents, both professionals, have always 
encouraged his interest in science and education. He is a diligent 
and curious learner, always eager to explore new concepts and 
experiment with hands-on activities.

Behavior

Active Learner

Tech-Savvy

Curious

Inquisitive

About
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User Persona

Empathy map

� Values hands-on learning and 

scoring well in lab practical exams 

for college admission.

Says and Does

� Conversations about importance 

of high scores for college 

admissions.

Hears

� Determined to succeed but 

worries about inadequate practice 

and guidance for lab exams.

Thinks and Feels

� Observes limitations in school lab 

facilities. Also, recognizes the 

importance of interactive learning.

Sees

� Pressure to perform 
exceptionally well in exam�

� Worried about insufficient time 
for lab practice and anxious 
due to limited lab facilities.

Pains

� Motivated to score well for 
college admission�

� Eager to improve lab skills and 
confidence.

Gains

User Journey Map

Pre-Lab In-Lab Post-Lab Exam Prep

Perform 
practicals and


note observation

Prepare for the 
lab session

Analyze results 
and write report

Revise all 
experiments and


learn theory
Action

I need personal 
attention from lab 

assistant or teacher

I wish there were 
interactive platforms 


for lab practice

I need tools to review 
and understand 

concepts after the 
lab session.

I wish there were mock 
lab exams to practice 

before the actual 
exam.

Thoughts

Confused, unsure 
about proper 
procedures

Anxious, worried about 
preparation

Perplexed, seeks 
ways to solidify 

knowledge

Nervous, hopes to 
recall experiments well

Emotions

Incorporate step-by-
step guidance within 

the platform.

Provide time-efficient 
and convenient 

practice tools.

Provide review 
materials and 
resources for 

reinforcement.

Integrate mock lab 
practical exams into 

the platform.

Design


Opportunity

Lack of 
guidance during 

experiments

Limited access to 
guided resources

Difficulty reinforcing 
concepts outside lab

Scarcity of mock 
lab practical 

exams
Challenges

School 
Laboratory

� Home/Schoo�
� Lab Manua�
� Online Video

Home/School
� Home/Schoo�
� Exam CentreEnvironment

Competitor Analysis

Guided

UX

UI

Curriculum

Yes

Good

Yes

Huge Repository

� The current landscape of science simulation websites falls short in providing guided 
experiences that align with NCERT curriculum, hindering students' ability to grasp 
concepts and prepare for the practical test.

Brainstorming

The brainstorming session yielded valuable insights from user interviews, which were 

organized and analyzed using affinity mapping. This method helped in the identification of 

key themes, enabling us to effectively filter and prioritize the most promising ideas. This 

approach ensured a user-centric and innovative design approach for our project.

Need for Guided Experience

Constructive

Feedback


Mechanism

Step by step


Video

Virtual Lab


Assistant

Desire for Interactive Learning Experience

Note taking &


Calculation

Hands on 

experience

Need for Guided Experience

VIVA
Mock Test 

Mode

NCERT aligned


lab experiment

Features and pages

Leveraging the collective expertise and innovative thinking, we charted a course to design 

an immersive and impactful platform.

SectionsPage Must Have Good to Have

Physics, Chemistry, 

and Biology

All Subjects -Home

Experimental Area, 
Apparatus/Control, 
Assistant, Feedback

FTUE, Feedback & 
Nudges, Note taking

Open ended 
simulationsExperiment

Question & Solution -
Adaptive Question 

SurfacingVIVA

Observation, Conclusion, 
Calculator/Input

FTUE, Feedback & 
Nudges, Note taking,


Computation
-Observation

Aim, Principle, Video, 
Procedure, Assistant

FTUE, Video player Download video, RTEProcedure

- - Labor IllusionLoading Page

List of all 
experiments

List, Home/Return
Completion & 
Progress trackExperiment List

Information Architecture

Home

Biology

Experiment list

Chemistry

Experiment list

Physics

Experiment list

Landing page

Procedure

Aim

Principle

Video & Procedure

Lab Assistant

Quick Navigation

Experiment list

Restart experiment

Simulation settings

More

Experiment

Control Panel/Inventory Panel

Experiment area

Experiment area

Lab Assistant

Feedback

Principle

Quick Navigation

Experiment list

Restart experiment

Simulation settings

More

Observation

Edit/Update Panel

Info

Observation tab

Conclusion tab

Lab Assistant

Feedback

Quick Navigation

Experiment list

Restart experiment

Simulation settings

More

VIVA

Question

Solution

Feedback

Quick Navigation

Experiment list

Restart experiment

Simulation settings

More

User Flow

Landing  Screen


(Procedure)

Procedure

� Ai�
� Principl�
� Video & Procedur�
� Lab Assistan�
� Quick Navigatio�
� More

Experiment

� Control Pane�
� Inventory Pane�
� Experiment are�
� Assistan�
� Feedbac�
� Principl�
� Quick Navigatio�
� More

Observation

� Edit/Update Pane�
� Inf�
� Observation ta�
� Conclusion ta�
� Assistan�
� Feedbac�
� Quick Navigatio�
� More

VIVA

� Question�
� Solutio�
� Feedbac�
� Quick Navigatio�
� More

FTUE � Introducing Experiment

FTUE � Introducing Procedure

Loading Screen

Home

� Physic�
� Chemistr�
� Biology

Experiment List

� Simple Pendulu�
� Spring Constan�
� Vernier Caliper etc

Home

Sketches

Subject 
heading

List of 
experiments to 

select from 

Lab apparatus 
and chemicals 
to select from

Virtual 
assistant

A dedicated 
area which will 
showcase the 

procedure 
video.

Text 
instructions for 
the procedure

Sequence 
display

Observation 
table 

Questions 

Hint option

Homepage 

displaying the


three major

subjects to


 choose from.
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Visual Design, Layout  and Mid-fi Wireframes  

Final UI

Prototype

Usability Testing

Performed usability testing to integrate user feedback for continuous improvement of 

virtual labs content and UX.

Actionable Feedbacks 

In Experiment, 

Inventory category 

icons are not 

intuitive.

Redefined the icon set 

by designing lab 

related elements.

Video is lengthy. 

Add controls to 

adjust playback.

Introduced speed 

controls and 

playback skips of 

10 seconds.

In Observation & 

Result, blank field is 

not prominent.

Tweaked flow and 

introduced a 

completion pop-over 

to nudge users that 

they have completed 

the experiment.

There is no 

indication for 

completion

Added ripple effects 

of the blank field to 

attract user attention

Implemented Changes

Objective

Questions

Methodology

To access the usefulness of the virtual lab for the students and gather actionable 

feedback on the content and user experience.

� How do you feel about the virtual lab app experience�

� How easy was it to use the experience�

� Were you able to understand all the instructions given in the interactive�

� If you can change one thing about the interactive to make your experience 

better, what would it be?

Survey + Moderated User Interviews

We analyzed the usability test feedback, organizing it based on impact and priority.

Likeability

5 / 5

“It's a nice tool to 

prepare for lab exams.”

Experiment Confidence

4.8 / 5

“The experiment was 

easy to follow”

Ease of Use

4.6 / 5

“The controls were very 

easy to use.”

Design System

A robust design system ensures consistency, scalability, and rapid iteration for an 

exceptional user experience.

Developer Handoff

Developers play a crucial role in ensuring that a product is functional and operates as 

intended. We recognized the significance of their technical expertise and worked diligently 

to create a final deliverable that would streamline their development process.
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