Curriculum

Virtual Science Lab Development

Virtual Science Lab Development Curriculum for Senior Developers

Objective: Equip senior developers with the skills and knowledge to build a visually
stunning and interactive virtual science lab for school students.

Duration: 4 weeks

Week 1: Introduction to Interactive Web Graphics and
Simulations

Day 1:

e Morning: Introduction to the project's vision and objectives.
e Afternoon: Overview of web graphics: 2D vs. 3D, Canvas, SVG, WebGL.

Day 2:

e Morning: Deep dive into HTML5 Canvas: Basics, drawing shapes, animations.
e Afternoon: Hands-on: Building a simple 2D simulation using Canvas.

Day 3:

e Morning: Introduction to p5.s: Setup, drawing, animation.
o Afternoon: Hands-on: Creating a simple pendulum simulation using p5.js.

Day 4:

e Morning: Introduction to D3,js: Data binding, SVG manipulation, transitions.
o Afternoon: Hands-on: Building a basic titration simulation using D3,js.

Day 5:

e Morning: Introduction to Three.js and WebGL for 3D graphics.
o Afternoon: Hands-on: Creating a basic 3D object and manipulating it.



Week 2: Advanced Graphics and Real-time Interactivity
Day 6:

e Morning: Advanced p5.js: Physics libraries, user interactions.
o Afternoon: Hands-on: Enhancing the pendulum simulation with user
interactivity.

Day 7:

e Morning: Advanced D3 js: Force layouts, real-time data updates.
o Afternoon: Hands-on: Making the titration simulation interactive with real-
time data.

Day 8:
e Morning: Advanced Three,s: Lighting, textures, shaders.
e Afternoon: Hands-on: Building a 3D microscope model with adjustable
parameters.

Day 9:

e Morning: Integrating 2D and 3D graphics: Combining p5.js, D3.js, and

Threejs.
e Afternoon: Hands-on: Creating a hybrid simulation with both 2D and 3D
elements.
Day 10:

e Morning: Real-time interactivity: WebSockets, server-client communication.
e Afternoon: Hands-on: Building a real-time collaborative virtual lab
environment.

Week 3: Building Configurable Virtual Labs



Day 11:

e Morning: Ul/UX principles for educational software.
e Afternoon: Hands-on: Designing a user-friendly interface for the virtual labs.

Day 12:

e Morning: Building configurable simulations: Ul controls, parameter

adjustments.
e Afternoon: Hands-on: Adding configuration options to the pendulum
simulation.
Day 13:

e Morning: Advanced configuration: Real-time physics calculations, error
handling.

o Afternoon: Hands-on: Enhancing the titration simulation with advanced
configuration options.

Day 14:

e Morning: Biology simulations: Cell structures, DNA replication.
e Afternoon: Hands-on: Building a configurable cell simulation.

Day 15:

e Morning: Physics simulations: Lenses, light refraction, mirrors.
e Afternoon: Hands-on: Creating a lens simulation with adjustable focal
lengths.

Week 4: Finalizing and Testing the Virtual Labs
Day 16:

e Morning: Performance optimization: Graphics rendering, data calculations.
e Afternoon: Hands-on: Optimizing the pendulum simulation for performance.

Day 17:



e Morning: Cross-browser compatibility and mobile responsiveness.
e Afternoon: Hands-on: Testing and adjusting the titration simulation for
different devices.

Day 18:

e Morning: Quality assurance: Bug tracking, user feedback, iterative
development.
e Afternoon: Hands-on: Conducting a QA session for the virtual labs.

Day 19:

e Morning: Deployment strategies: Cloud hosting, CDN, scaling.
e Afternoon: Hands-on: Deploying the virtual labs to a live server.

Day 20:

e Morning: Final presentations: Showcase the virtual labs to stakeholders.
e Afternoon: Feedback session and roadmap for future enhancements.

Note: Given the expertise of the developers, this curriculum is intensive and focuses
on the specific skills needed for the project. Regular feedback sessions, collaborative
coding, and peer reviews should be integrated throughout the training to ensure
high-quality output.



Here's a more detailed day-wise curriculum in tabular format:

Day Topic Subtopics/Details Examples/Demos Exercises Projects

- Project vision & objectives

Introductionto - 2D vs. 3D graphics - - Draw basic
Project & Web ~ Overview of Canvas, SVG, - Simple Canvas shapes on
1 Graphics WebGL drawing - SVG shapes Canvas -
- Create a
HTML5 Canvas - Basics of Canvas - Drawing - Animated bouncing simple 2D
2  Deep Dive shapes - Animations ball animation =
- Modify
Introductionto - Setup & basics - Drawing - Simple pendulum pendulum
3 p5js & animation using p5.js properties -
D3,js for - Introduction to D3 js -
Interactive Data binding, SVG - Interactive
4 Graphics manipulation - Basic titration graph  bar chart -
- Create a 3D
3D Graphics with - Basics of Three s - - Simple 3D cube sphere with
5 Threejs Creating 3D objects rotation lighting -
- Create a
- Physics libraries - User - Pendulum with spring-mass

6  Advanced p5.js interactions draggable pivot system -




Advanced D3 js

Integrating 2D &
3D Graphics

Interactivity

Ul/UX Principles

Configurable
Simulations

Subtopics/Details

- Force layouts - Real-time

data updates

- Lighting, textures, shaders

- Combining p5.s, D3 s,
Three.js

- WebSockets - Server-client

communication

- Design for educational
software - User-friendly
interfaces

- Ul controls - Parameter
adjustments

Examples/Demos

- Dynamic data-driven

graph

- 3D microscope with

textures

- Hybrid pendulum

with 2D graph & 3D

visualization

- Collaborative drawing

board

- Ul mockup of a
virtual lab

- Pendulum with
adjustable length &
gravity

Exercises Projects

- Real-time
data update
exercise -

- Add shaders
to the
microscope =

- Create a

hybrid
simulation of
choice -

- Add real-time
chat to the
board -

- Design a Ul
for a simulation

- Add more
controls to the
pendulum -




Day

13

14

15

16

17

18

Topic

Advanced
Configuration

Biology
Simulations

Physics
Simulations

Performance
Optimization

Cross-browser &
Mobile
Compatibility

Quality
Assurance

Subtopics/Details

- Real-time physics
calculations - Error handling

- Cell structures - DNA
replication

- Lenses, light refraction,
mirrors

- Graphics rendering - Data
calculations

- Testing on different
browsers - Mobile
responsiveness

- Bug tracking - User
feedback

Examples/Demos

- Titration with

adjustable acid/base

strength

- Interactive cell
structure

- Lens simulation with

adjustable focal length

- Optimize pendulum
rendering

- Test titration on
mobile & desktop

- QA session for virtual
labs

Exercises Projects

- Error
messages for
invalid inputs -

- Create a DNA
replication
animation -

- Create a

mirror

reflection
simulation -

- Optimize a
given
simulation -

- Make a
simulation
mobile-
responsive =

- Peer review
another team's
lab -




Day Topic Subtopics/Details Examples/Demos Exercises Projects

- Deploy
Deployment - Cloud hosting - CDN, - Deploy a lab to a another team's
19 Strategies scaling cloud server lab -
Final - Finalized
Presentations & - Showcase to stakeholders - Each team presents virtual
20 Feedback - Gather feedback their virtual lab - labs

This curriculum provides a comprehensive approach to building virtual labs, focusing
on both the technical and design aspects. The combination of lectures, demos,
exercises, and projects ensures that the developers get hands-on experience while
also understanding the broader context of their work.
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