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SUSTAINABLE
DEVELOPMENT

ll\
The SDGs were formulated over a period of three years through a par\iAtory process
among UN member states. The process began following the UN Conference on Sustainze
Development in June 2012. The 17 goals built on an earlier UN policy agenda, the
Millennium Development Goals, which focused on tackling the problem of extreme povel
worldwide between 2000 and 2015. A global body known as the UNIéirghPolitical
Forum was established to monitor progress toward achieving the SDGs and fulfilling the
Hnon ! ASYRIF Qa OSYUNYf L SR3IS 2F aSyadzZNRA

Sustainable Development Goals Report was also produced by the office of the UN
SecretaryGeneral.




The Global Imperative of Sustainable Development

“Meeting the needs of the present without compromising the
ability of future generations to meet their own needs.”

Since 2015, the UN’s 17
Sustainable Development
Goals (SDGs) have
provided a blueprint to
fulfill the central pledge of

ensuring no one is left
behind.

People

Social inclusion,

communities,
social equity

Profit

Economy, jobs,
prosperity,
wealth creation %

Planet

Environment,

renewable

resources, life-

sustaining
planet
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The Meta-Cognition Activation Model

Self-questioning is one of the most effective metacognitive strategies,
drastically accelerating learning gains.

Phase 3: Accelerate & {5 Increased
Outcomes multiply. m@' Engagement

1 B : 1
& % Behavioral, cognitive, and
! "“ emotional investment.

Phase 2: Activate

The question connects
new information to

. — 9. () Deeper
Phase 1: Generate prior knowledge. i 2 -\ ( Compprehension
Student poses a X —= o0 . ga Higher-order thinking
question. and better recall.

.55 51 Enhanced
& Problem Solving

‘j‘ 2 Gathering data, analyzing,
and persisting through
challenges.
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Studies show that the
average preschool
aged student asks
about 300 question
per day.

By the end of
elementary school,

that number Is cut |
half, and by the en
of middle school it |
almost 0.




The Engine of Inquiry: The Question Formulation Technique (QFT)
A structured method to build independent, confident, and highly engaged learners.

Improve:
Analyze and
categorize

Produce: questions ,
Generate your (Openvs.  #° Reflect:
own questions Closed). Assess what
_without P . was learned and
judgment. how it was

Strategize:

Prioritize

questions
based on the
learning goal.

learned. @4

Source: Right Question Institute
(www.rightquestion.org)
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THE ARCHITECTURE
OF INQUIRY

Reversing the Questioning Cliff & Empowering
Metacognition through the Question Formulation
Technique (QFT).

Curated from the foundational research and methodologies of
The Right Question Institute (www.rightquestion.org).
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Data on question - asking based on parent and teacher feedback
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The Questioning Cliff

Peak Curiosity: Reading
The average pre-schooler

asks ~300 questions per day. Writing

A Crisis of Curiosity:

Basic skill attainment rises, but
independent inquiry collapses.

The Collapse:
By middle school, student
inquiry falls to almost zero.

Asking Questions

1 2 3 4 5 6 e 8 9 10 11 12 13 ¥4 15 e 17 18
Middle School High School

AGE

A) NotebookLM






The primary skills should be
analytical skills of interpretation
and inquiry. In other words, know
how to frame a question.

— Leon Botstein, President, Bard College

...the best we can do for
students is have them ask
the right questions.

— Nancy Cantor, Chancellor, Univ. of lllinois

..0f students believe college taught

them to ask their own questions.

A NotebookLM



The Metacognitive Lever.

Student formulation of their own questions is one of
the most effective metacognitlive strategies.

Engaging in pre-lesson

self-questioning improves students'

rate of learning by nearly 50%.

A NotebookLM



The 6 Pillars of Student Inquiry
e e

Increased Deeper Creative Discovery:
Engagement: Comprehension: Challenges
Promotes behavioral Activates higher-order assumptions & expands
& emotional recall & connects knowledge.

investment. prior knowledge.

Better Collaboration:
Builds peer trust and
richer discussions.

Enhanced Problem
Solving:
Breaks down
complexities to find
solutions.

Strengthened
Metacognition:
Builds self-directed,
reflective habits.

Early Childhood (Literacy) — Elementary (Math Tasks) — High School (Persuasive Writing) — College (Creative Engagement)
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Al in Action: Healing the Planet

From the solil to the stratosphere, Al drives environmental protection.
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Precision Agriculture (SDG 2 & 15): Drones,
sensors, and satellite data optimize water and
fertilizer, tracking biodiversity and soil
degradation.

Smart Infrastructure (SDG 6 & 7): Real-time leak
detection in water distribution systems and Al
balancing supply/demand in renewable-heavy

energy grids to prevent outages.
A NotebookLM




Al in Action: Empowering Humanity

Building stronger institutions, economies, and health systems.

Health (SDG 3) Economy (SDG 8) Justice (SDG 16)
Early diagnostics and Creating new economic Fraud detection,
optimized healthcare opportunities in digital and transparency improvement,

resource allocation. sustainability sectors. and justice-system support.

A NotebookLM



Step 1: The Question Focus (QFocus)

The QFocus is a provocation, a statement, or a visual. It is never

a question itself. Its purpose is to trigger student inquiry.

Each group will focus on one of the SDGs.

Please write this statement at the top of your chart paper. Follow the rules.

A NotebookLM



Phase 1. Rules for Producing Questions

Creating a safe environment for divergent thinking.

1. Ask as 2. Do not 3. Write 4. Change

many stopto  down every any
questions answer, = question = statements
as you can. |~ Judge, or exactly as into ’
discuss. stated. | questions.

A Noteboolﬁ



Step 3: The Inquiry Matrix

Closed-Ended

Open-Ended

Can be answered with ‘yes’, ‘'no’, or one
word.

Advantages
Creates focus, establishes facts, forces
a definitive stance.

Disadvantages
Halts conversation, limits exploration.

Requires more explanation and
elaboration.

Advantages
Expands thinking, uncovers nuance,
drives deep discussion.

Disadvantages
Can lose focus, harder to quantify or
definitively answer.

A NotebookLM



Step 4: Improving & Transformi

Transformation Process Diagram

|— = —]

Transformation Node

osed Question

Open Question
(Expanding thinking)

I— o — |

Closed Question

Open Question (Focusing thinking)

one closed-ended question and change it to open. Take one open-ended question and change it to closec




Step 5: The Strategic Funnel (Prioritization)

Review your list and

choose your list and choose
the three questions you
consider most important
based on the QFocus.

The Critical Reflection:

* Why did you choose
those three?

* Where do your priority
questions fall in your
original sequence?

A NotebookLM




Step 6: The Action Plan

In order to answer your
priority questions...

What do we need to KNOW? What do we need to DO?
Focuses on research, data Focuses on experiments,
gathering, and fact-finding. writing, building, or analyzing.

A) NotebookLM



Step 7: Reflection & Metacognition

—

1. Questions changed from open to closed.
ORIGINAL (Open) REVISED (Closed)
What is in question? What is question?
What is in question?
What was question?
What is in question?
What is in question?

e

l?

=

e

2. The three priority questions and their
original sequence numbers.

. Priority Question 1 (Sequence No. #

+

)
2. Priority Question 2 (Sequence No. #) ’?
3. Priority Question 3 (Sequence No. #)
—

3. The rationale for choosing those priorities.
.~ Relevance to QFocus and strategic goal.
. Potential for uncovering new insights.
. Feasibility of investigation.

4. Next steps from the action plan.

Qo — K ——p

KNOW: DO: SYNTHESIZ
Research & Experimentation Insights &
Data Gathering & Analysis Learning

Reflection is where the experience of questioning solidifies into the skill of inquiry,

- £,




Giving students the architecture to ask their
own questions transforms them from passive
observers into independent, lifelong learners.

The classroom shouldn't be a place to watch a teacher work.
It should be an engine for student inquiry.

Methodology and core research based on materials from The Right Question Institute.
A NotebookLM



In your groups, you will work to answer the questions you have asked and
present them to the group. Plan for a abouhBute presentation.
NN~
How can we use AI to help us

Create a sustainable future?

3 wuisne 4 owi 5 wm 6 s

v~ M & o




The Ecosystem of Inquiry: A Student-Led Al Workflow

Maintaining academic integrity while leveraging advanced research tools.
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Action: Student queries Al
using their prioritized question.
Al processes data, identifies
patterns, and provides raw

Action: Student fact-checks
the Al, synthesizes the findings,
applies critical thinking

information regarding SDGs.
N el Sea¥

regarding risks/ethics, and

Qresents the final product./

A) NotebookLM




Who are the REAL Superheroes?
Al is the tool. The SDGs are the target. The student is the driver.

|| Now, return to your chart paper. It's time to research your question. '|
©

— = A Notepookil




=) SustainabilitySuperheroes;org

WorkshoprResources
The Tech for Good Dashboard

Mapping Artificial Intelligence against the Sustainable Development Goals.

Planet (Environmental People . Prosperity (Sustainable
Guardianship) (Social Flourishing) J Economy)
» SDG 6 (Water): Leak 6 » SDG 2 (Zero Hunger): * SDG 8 (Decent Work):
detection, wastewater v Precision agriculture Job creation in
pattern recognition. via drones/sensors. green/digital sectors.
» SDG 7 (Energy): Grid » SDG 3 (Good Health): =3 « SDG 12 (Responsible
optimization, Early detection and s Production): Supply
stabilizing renewables. resource allocation. chain optimization,

« SDG 13 (Climate): waste reduction.

Forecasting, early-
warning systems.

A\ NotebookLM

You can email presentations to:

Cdanger@USF.ed

https://drive.google.c



https://drive.google.com/drive/folders/1q9NxorjiatsTsqXJmLFOkEJYIdlFjt6E?usp=drive_link
https://drive.google.com/drive/folders/1q9NxorjiatsTsqXJmLFOkEJYIdlFjt6E?usp=drive_link

How to Get Started witiNotebookLM

Google Tools In HCPS

Hillsborough County Public Schools has a partnership with Google to provide access to Al tools. We will not be
transitioning_to the GSuite for any productivity work including email, documents, presentations, and forms.
For all of those applications please continue to use the Microsoft 365 environment.

To access Gemini and/or NotebookLM use the following authentication process:

1 Navigate to Gemini or NotebooklLM  https://gemini.google.com or https://notebooklim.google.com

2: Login using the following username: EID@hcpsedu.net (example: ######@hcpsedu.net)
3: The page may request for you to authenticate using M365.

4: You should gain access.

5. Select the account shortcut in the upper right of the tool.

6: Verify the Google account is your HCPS account, and not a personal one before interacting with the tools:



https://gemini.google.com/
https://notebooklm.google.com/

How to Get Started witiNotebookLM

1. From theNotebookLMhome page, click on Create New +

Notebook.
Create new notebook

2. Click on Add Sources. Can add your own sources or
Search for sources. Must have at least 1 source.

3. Type in a prompt using the template provided in the box th @ Untitled notebook
labelled "Starttyping..." and press the arrow when finished.. B

+ Add sources

Q,  search the web for new sources

@ Web v Q Fast Research
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LERO
HUNGER

(44
A 4

Zero Hunger

Al is driving major advances
In precision agriculture ,
directly improving food
security.

7 Precision farming with
drones, sensors, and
satellite data to
optimize water, fertilizer,

and pesticide
application, reducing
environmental impacts
while increasing yields.

eliteitteam.com

Soil and livestock
monitoring using Al
powered systems, enabling
early detection of disease
and soil degradation



https://www.eliteitteam.com/blogs/ai-in-sustainability/

China Builds World’s First Al-
Controlled 20-Storey Vertical
Farm To Produce 50 Tons Of
Vegetables Without Human
Farmers







| IN AGRICULTURE

THIS IS THE FUTURE OF FARMING



GOOD HEALTH
AND WELL-BEING
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Good Health and Well
Being
Al supports health

through early detection,
diagnostics, and resource

allocation. [mdpi.com|



https://www.mdpi.com/2071-1050/17/17/8049

Some applications of Al in healthcare

Speeds up
drug
discovery

Improves
medical
diagnosis

Virtual
nursing
assistants

Artificial
Intelligence

Health e Augments
data patient
management experience

Robot
assisted
surgeries

Effective
gene
therapies







CI_EAN WATER Clean Water and Sanitation

Clean water and

sanitation (SDG 6):Al can
AN D SAN ITATI 0 N detect leaks, optimize

usage and improve water

treatment facilities.

Al enhances water
management and
Infrastructure efficiency.

¢ Leak detection and
real-time optimization
of water distribution
systems.

[unglobalcompact.org]

Improved wastewater
treatment through At
driven pattern recognition
and anomaly detection.



https://blueprint.unglobalcompact.org/sdgs/sdg06/
https://blueprint.unglobalcompact.org/sdgs/sdg06/
https://unglobalcompact.org/compactjournal/artificial-intelligence-and-sustainable-development-goals-operationalizing

AFFORDABLE AND Affrdabie and Clean

Energy

CI_EAN EN ERGY Al enables cleaner, more

intelligent energy systems.

7 Energy grid
optimization : Al
balances supply and
demand to prevent

outages and stabilize
renewable-heavy grids.

[eliteitteam.com]

Optimizing renewable
energy deployment using
predictive modeling.

[unglobalcompact.org]



https://www.eliteitteam.com/blogs/ai-in-sustainability/
https://unglobalcompact.org/compactjournal/artificial-intelligence-and-sustainable-development-goals-operationalizing

Figure 2.6 = Electricity consumption of data centres by region, 2005-2024

Electricity consumption Share of electricity demand

2005 2010 2015 2020 2024 2005 2010 2015 2020 2024

= United States m China m Europe ' Asia-Pacific excl. China = Rest of world « - Global average
IEA. CC BY 4.0.



DECENT WORK AND pecent ot and Economic

Growth

Al helps create new green
ECONOMIC GROWTH economic opportunities while
raising equity considerations.
7 Supportsjob creation in
digital and sustainability

sectors.
[unglobalcompact.org]

Raises concerns aboutiabor
displacement and inequality ,
especially in regions lacking Al
¢cHAIEt AWeEaGIRN! RU
Jhue Rq! WN¢ GHomb LW
Decent work and economic
growth (SDG 8):Al can
support job creation in several
sectors but poses risks to
vulnerable workers that must
be addressed.



https://unglobalcompact.org/compactjournal/artificial-intelligence-and-sustainable-development-goals-operationalizing
https://blueprint.unglobalcompact.org/sdgs/sdg08/
https://blueprint.unglobalcompact.org/sdgs/sdg08/




INDUSIRY, INNOVATION e

Infrastructure

AND INFRASTRUCTURE [lEr= e

7 Digital twins for
product and process
optimization , reducing
waste and improving
energy efficiency.
[eliteitteam.com]

7 Predictive
maintenance and
manufacturing
optimization for lower
environmental impact.
(From sustainability Al
applications review)
[research.a...ltiple.com]



https://www.eliteitteam.com/blogs/ai-in-sustainability/
https://research.aimultiple.com/sustainability-ai/

SUSTAINABLE CITIES e

Communities

AND GOMMUNITIES Al improves the

sustainability of
transportation and urban
systems.

¢ Smart transportation
systems : Al optimizes
traffic flow, routes, and
fuel use, reducing
congestion and
emissions.
[eliteitteam.com]

7 Urban infrastructure
analytics to improve 3
He RGI RUNDt k WIJU
efficiency.
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https://www.eliteitteam.com/blogs/ai-in-sustainability/

12

RESPONSIBLE
CONSUMPTION
AND PRODUCTION

Responsible
Consumption and
Production

Al enables efficient
resource use and circular
economy practices.

7 Supply chain
optimization reduces
waste, excess
inventory, and logistics
emissions.
[eliteitteam.com]

Waste reduction in
manufacturing through
data-driven process
optimization.
[research.a...ltiple.com]



https://www.eliteitteam.com/blogs/ai-in-sustainability/
https://research.aimultiple.com/sustainability-ai/




