Innovation Training Module

Six Thinking Hats

Unlock Your Best Ideas!

Introduction

The Six Thinking Hats technique, developed by
Edward de Bono, is a powerful tool for
structured thinking, creativity, and problem-
solving—ideal for students working on science
and innovation projects. It helps team members
look at problems from multiple perspectives
and streamline their thinking. This technique
offers a systematic way to brainstorm,

evaluate, and refine ideas.

Each “hat” represents a different mode of
thinking: The White Hat focuses on facts and
data, the Red Hat allows intuitive and
emotional insights, the Black Hat highlights
potential risks and challenges, the Yellow Hat
explores benefits and opportunities, the Green
Hat fosters creative solutions, and the Blue Hat
ensures organized thinking and process
management. By intentionally “wearing” each
hat during discussions, students can explore

solutions more thoroughly and collaboratively.

This technique is particularly valuable for
fostering both individual critical thinking and
effective teamwork. Instead of team members
getting bogged down in simultaneous
arguments or unfocused discussions, the Six
Thinking Hats allows for parallel thinking, where
everyone focuses on one specific mode of
thought at the same time. By mastering the Six
Thinking Hats, one should be able to achieve
more successful innovations for INSPIRE
MANAK, GYS Avishkar Awards, ATL Tinkerfest,
NCSC, etc.
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Benefits

* Develops Structured Approach (Blue Hat)

* Improves Creativity (Green Hat)

* Encourages Critical Thinking (Black Hat)
Emotional

e Promotes Empathy and

Awareness (Red Hat)

* Enhances Efficient ~ Decision-Making
(Yellow Hat)

* Facilitates Fact-based Reasoning (White
Hat)

¢ Trains on Team Collaboration and Focus

* Strengthens Holistic Thinking

The Technique

Schedule a session for one to two hours where
six students participate. The facilitator gives a
hat to each of them in six different colors, i.e.,
White, red, Black, Yellow, Green, and Blue.
Explains roles. The team members contribute
ideas and  thoughts strictly from the
perspective of the designated hat.
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The facilitator ensures everyone participates
and stays focused. Each student writes down
questions as well as answers for later use.
Facilitator moderates inputs from team
members giving a couple of minutes to each
and moving on to the next one. Goes through 4
to 5 rounds. Summarizes outcomes at the end

of the session.

The Blue Hat may play the role of the
Facilitator without involving the Teacher. Roles
(Hats) may be shuffled after a couple of
rounds, if helpful. Worksheets with guided
questions for each Hat may be used, if

preferred.

Six Hats, Six Roles

Here's a role each of them to play based on
the hat they are wearing along with
illustrations:

1. The White Hat - Facts and Information:

This student focuses on understanding the
problem, objective data, available information,
evidence, and identifying what information is

missing.

Context: Solar-Powered Irrigation System for

Small Farms in Maharashtra

Q: What percentage of farmers in our state rely
on rain-fed agriculture?
A: 68% of small farmers depend solely on

monsoon rains (Agriculture Dept. 2023 report).

Q: What's the average landholding size of local
farmers?
A: 1.2 acres (2021 land records).

Q: What's the average water requirement for 1
acre of vegetables?

A: 2,500 liters/day in summer (ICAR irrigation
guidelines).
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Q: What irrigation methods are currently used?

A: 80% use flood irrigation, wasting 45% water

Q: What solar panel efficiency can we
realistically achieve?
A: 15-18% with recycled panels, 20-22% with

new monocrystalline.

Q: What solar panel efficiency can we
realistically achieve?
A: 15-18% with recycled panels, 20-22% with

new monocrystalline.

Q: What's the cost of a commercial solar
pump?
A: 75,000 for 3HP systems - too expensive for

small farmers.

Q: What government subsidies are available?
A: PM-KUSUM gives 60% subsidy on solar

pumps.

2. The Red Hat - Emotions and Intuition: This
student focuses on feelings, hunches, gut

reactions, and subjective opinions without the
need for justification.

Context: Solar-Powered Water Purifier for
Rural Areas

Q: How do we feel about working on this
problem?
A: Excited but nervous - clean water could
save lives, but the technical challenges seem
daunting.
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Q: What personal experiences motivate us?
A: Seeing villagers drink muddy water during
our field trip last year.

Q: What frustrates us about existing solutions?
A: RO systems waste water - feels unethical in
drought-prone areas.

Q: How might rural families feel about our
solution?

A: Skeptical at first, but open to trying if we
involve local leaders in demos.

Q: What cultural sensitivities might affect
adoption?

A: Elders might resist ‘student-made’ tech -
we'll highlight guru-shishya tradition.

Q: What excites us most about the design?
A: Using discarded plastic bottles - turns trash
into treasure!

Q: What intuitive hunches guide our approach?
A: Gut says coconut fiber might work better
than activated charcoal.

Q: How does this project align with our values?
A: Matches our belief in Jal Shakti’ - every
drop counts!

SIX THINKING HATS
A Role Playing Technique

3. The Black Hat - Caution and Critical
Judgment: This student focuses on identifying
potential problems, risks, weaknesses, and
obstacles. Encourages critical thinking and
helps anticipate challenges.

Context: Low-Cost Air Quality Monitor for
School Campuses

Q: How might dust affect outdoor sensor
accuracy?

A: PM2.5 readings drift by 30% weekly -
designing wiper mechanisms.
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Q: What if teachers find the data too technical
to interpret?

A: Adding color-coded alerts (green/yellow/
red) based on CPCB standards.

Q: Could extreme summer heat damage the
electronics?
A: Components fail at 50°C - adding aluminum

heat sinks.

Q: How might vandalism affect installed units?
A: Mounting sensors 3m high with tamper-
proof screws.

Q: Could the alarm function cause panic
during class?

A: Replacing sound alerts with silent SMS to

teachers.

Q: How might sensor placement affect
readings?
A: Avoiding AC exhaust zones - creating a 10-

point placement guide.

Q: How might power outages affect
continuous monitoring?

A: Adding supercapacitors for é-hour backup
(cost: 350/ unit).

Q: What if the sensors need frequent
recalibration?
A: Designing auto-calibration using baseline

nighttime readings.

4. The Yellow Hat - Optimism and Benefits:
This student focuses on highlighting the positive
aspects, benefits, opportunities, and feasibility

of an idea.
Context: Al-Based Crop Disease Detection

App for Farmers

Q: How could this reduce pesticide overuse?
A: Early detection could cut chemical use by

30%, saving farmers ¥8,000/acre /season.
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Q: Could this data help government agencies?
A: District agriculture officers need real-time

blight maps - we could partner!

Q: How might this improve food security?
A: Saving 15% of tomato crops = 8,000 more

meals/year in our district.

Q: Can we use existing smartphone
penetration?
A: 72% of farmers own Android phones - no

extra hardware costs!

Q: How could this utilize ISRO's data?
A: Integrate with BHUVAN satellite imagery for

macro-trends.

Q: How might this reduce migration to cities?
A: Better yields = 25% higher income to retain
youth in farming.

Q: Might this reduce farmer suicide rates?
A: Early disease alerts could prevent 80% of

cotton crop failures in Vidarbha.

Q: Could this create rural employment?
A: Training local youth as 'tech mitras' to

operate drones for imaging.

Q: Could this be adapted for kitchen gardens?
A: Home version possible using cheaper SMP

phone cameras.

Q: What learning opportunities does this offer
our team?
A: Gain Python, loT and agri-science skills

simultaneously - great for college apps!

5. The Green Hat - Creativity and New
Ideas: This student focuses on generating new
ideas, exploring alternatives, thinking outside

the box, and encouraging innovation.

Context: Al-Powered Smart Dustbin for School
Waste Segregation
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Q: What if the dustbin could "talk" to students?
A: Add voice prompts: 'Thanks for recycling
that paper!' in 3 languages.

Q: Could social media integration help?
A: Auto-tweet eeco-club when bin's full: 'Help!
I'm stuffed with wrappers!'

Q: How might we use school mascot?

A: Shape like our tiger mascot - paper goes in

mouth, plastic in belly!

Q: How might we use school mascot?
A: Shape like our tiger mascot - paper goes in

mouth, plastic in belly!

Q: Could we use school art to decorate it?
A: Student mural contest - winning design gets

3D-printed as bin casing!

Q: What if it predicted waste patterns?
A: Al tracks that most plastic waste comes

from canteen on Wednesdays (samosa day).

Q: How could festivals boost engagement?
A: Diwali special: Firework-shaped bin that
lights up when used.

Q: How might gamification improve
participation?

A: House points system: 10 points/kg recycled,
displayed on LED leaderboard.
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Q: What if it rewarded users instantly?
A: Token system - 5 recyclables = 1 canteen

coupon (sponsored by PTA).

Q: What if it composted organic waste
automatically?

A: Integrate solar-powered rotator with EM
bacteria pods (cost: ¥200/month).

Q: What if it grew plants?
A: Vertical garden on sides watered by liquid

compost from bin.

6. The Blue Hat - Process Control and

Management

This student focuses on managing the thinking
process itself. Sets the agenda, summarizes
discussions, and ensures that the group is using

the other hats effectively.

Context: loT-based System to Automatically
Control Lights/Fans Based on Occupancy

Q: What are our key development phases?

A: Phase 1: Sensor prototyping (Aug-Sept),
Phase 2: Al training (Oct-Nov), Phase 3: School
deployment (Dec).

Q: How to handle summer break disruptions?
A: Complete Phase 1-2 before April, pause

deployment until new academic year.

Q: How to ensure equitable workload?
A: Weekly rotation: One team handles sensors,

one handles data, one documents.

Q: What's our budget breakdown?
A: 8,500 total: 3,200 for PIR sensors, ¥2,500
for Raspberry Pi, 2,800 contingency.

Q: How do we define success?
A: 1) 25% energy reduction, 2) Adoption in 50%

classrooms, 3) Feature in School newsletter.
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Q: What if sensors fail during exams?
A: Manual override switch installed near

blackboard in each classroom.

Q: What's the cybersecurity plan?
A: Separate VLAN for loT devices + regular

password rotations.

Q: How to measure student comfort impact?
A: Pre/post surveys on classroom environment

+ temperature logs.

Q: How will we present to school board?
A: 5-slide deck highlighting 3-year ROI + live

demo of worst-case scenarios.

Q: How will we track energy savings?
A: Compare electricity bills  pre/post

installation + live dashboard in computer lab.

Q: What's our data backup system?
A: GitHub for code + Google Sheets for sensor
logs (auto-backup daily).

Conclusion

The Six Thinking Hats technique is a powerful
tool for students with a multilateral approach
to innovation and problem-solving in their
projects.  This method moves beyond
unstructured brainstorming, enabling students
to systematically explore diverse perspectives,
anticipate challenges, and identify

opportunities inherent in projects.

The Six Thinking Hats technique holds
significant potential for nurturing a generation
of thoughtful and resourceful problem-solvers
not only of their current projects but also instills
invaluable lifelong skills. The ability to think
systematically, consider diverse viewpoints, and
communicate effectively prepares the Young

Innovators for the future.
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