Exploring Proxima Centauri d Classroom Lesson

In Reference to:
Worlds Beyond and Astrobiology Insights - Blog #16

Click here to access and read the Blog

The Stars of Alpha Centauri Compared with the Sun

k on a star to see full details

On the left is a size comparison of Alpha Centauri A & B, Proxima Centauri and the Sun. On the right is an artist’s
impression showing a close-up view of Proxima d

Grade Level: 5-12
Estimated Time: 90 - 120 minutes (Length will vary)

Learning Objectives:

Science & Astronomy

« Describe the key characteristics of Proxima Centauri d, including its mass, orbit, temperature,
and detection method.

« Explain how the radial velocity method is used to discover exoplanets.

o Compare Proxima d to Earth and other planets in terms of habitability and environmental
conditions.

o Understand the concept of tidal locking and its implications for planetary climate.

Critical Thinking & Design

o Analyze the challenges of exploring or surviving on Proxima d (e.g., radiation, heat,
atmosphere).

« Design a hypothetical probe or life form adapted to Proxima d’s environment.

o Evaluate ethical considerations in interstellar exploration and planetary protection.

Math & Modeling
« Interpret data tables and convert astronomical units (AU) to kilometers.
e Use scale models to visualize planetary distances and orbital dynamics.

Creativity & Communication

« Create artistic representations of Proxima d based on scientific data.

« Communicate scientific ideas through posters, presentations, or written reflections.
« Collaborate in teams to solve design challenges and present findings.

Teaching Tips:
Engagement Strategies
o Start with a “hook”: show an artist’s rendering of Proxima d or play a short video on exoplanet
discovery.
o Use analogies (e.g., “If Earth were a basketball...”) to make scale and distance relatable.
e Encourage students to ask, “What if?” questions to spark curiosity and deeper inquiry.
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Differentiation

o Offer tiered tasks: simplified worksheets for younger learners, open-ended design challenges
for older students.

e Provide visual aids, templates, and sentence starters to support diverse learning styles.

« Allow students to choose between artistic, engineering, or writing-based outputs.

Classroom Management

o Use stations or breakout groups for different activity types (e.g., mapping, modeling, ethics
debate).

e Set clear time limits and roles for group work (e.g., researcher, designer, presenter).

o Scaffold complex concepts with mini-lessons or guided discussions.

Reflection & Assessment

o Use exit tickets or journal prompts like: “What surprised you about Proxima d?” or “Would you
want to explore this planet—why or why not?”

e Assess understanding through concept maps, peer presentations, or rubric-based project
evaluations.

e Encourage students to connect the lesson to broader themes: space exploration, technology,
and the search for life.

Educational Standards and Core Requirements: See page 16

Section 1: Data Analysis & Planetary Comparison

Instructions:
Review the table below and answer the questions.

Property Proxima Centauri d|| Earth Mars
Distance from star (AU) 0.02881 1.00 1.52
Orbital period (days) 5.1 365 687
Mass (Earths) 0.26 1.00 0.1
Surface temperature (K) ~360 ~288 ~210
Star type Red dwarf (M-type) | G-type G-type
Student Tasks:

e Graph orbital distance vs. temperature
« What challenges might Proxima d face in retaining an atmosphere?

Graph template can be found on page 15 Copy as needed



Clarification for Orbital Distance vs. Temperature

Orbital Distance
e This is how far from a planet is from its star, measured in astronomical units (AU).
e 1 AU is the distance from Earth to the Sun (~149.6 million km).
e Proxima Centauri d orbits at 0.02881 AU -- much closer to its star than Earth or Mars
are to the Sun.

Surface Temperature
o This is the average temperature at the planet’s surface, measured in Kelvin (K).
e A planet’s temperature depends on:
o How close it is to its star
o The type and brightness of the star
o Whether the planet has an atmosphere to trap heat

Why Graph These Together?
o Students can explore how distance from a star affects surface temperature.
e Ingeneral:
o Closer planets tend to be hotter
o Farther planets tend to be colder
o Butit's not always that simple -- star type matters.
o Proxima Centauri is a red dwarf, cooler than our Sun
o Even though Proxima d is very close, its temperature is only ~360 K (about
87°C)
Student Takeaways
« Proxima d is close to its star but not scorching like Mercury -- why?

e How does the star’s size and brightness affect planetary temperature?
« What role might an atmosphere play in keeping a planet warm or cool?

Clarification for: Challenges Proxima Centauri d might face in retaining an atmosphere
Key Concepts to Explore:

1. Low Gravity
e Proxima dis only 0.26 times the mass of Earth.
o Lower mass = weaker gravity = harder to hold onto gases.
e Lighter molecules (like hydrogen) can escape into space more easily.

2. Proximity to Its Star
« It orbits very close to Proxima Centauri (just 0.02881 AU).
o This exposes it to intense stellar radiation and solar wind.
e These forces can strip away the atmosphere over time.

3. Stellar Activity
e Proxima Centauri is a red dwarf, known for frequent solar flares.
o These flares release bursts of charged particles that can erode planetary atmospheres.
« Without a strong magnetic field, Proxima d would be vulnerable.

4. Tidal Locking
« It may be tidally locked, meaning one side always faces the star.
« This could create extreme temperature differences between the day and night sides.
« Such conditions might destabilize atmospheric circulation.



Student Response Ideas:
« “Proxima d might lose its atmosphere because it's small and close to a very active star.”
« ‘“If it doesn’t have a magnetic field, solar flares could strip away its gases.”
« “Tidal locking could make one side too hot and the other too cold for an atmosphere to
stay balanced.”

Section 2: Exoplanet Discovery Simulation Visualizing Radial Velocity

Materials

| Item H Quantity H Purpose |
|Styrofoam ball H 1 HRepresents the star \
|Wooden skewer H 1 HActs as the axis and handle \
|Marble or bead H 1 HRepresents the orbiting planet \
|Tape or glue H 1 roll HSecures the marble to the skewer \
|Flat surface H — HFor spinning the model \

-_— —§

-

Unmodified Star Wobbling Star Setup
(Syrofoam Ball Only) (Styrofoam Ball + Skewer + Marble)

Activity Instructions

Part 1: Baseline Observation
1. Place the styrofoam ball on a flat surface.
2. Spin it gently and observe how it rotates evenly.
3. Discuss: What does this represent in space? (A star without planets)

Part 2: Radial Velocity Simulation
1. Insert the skewer through the center of the ball.
2. Tape the marble securely to the end of the skewer.
3. Spin the entire setup on the flat surface (make sure the marble is to the side of the
styrofoam ball when spin occurs.
4. Observe the wobble introduced by the marble’s mass.
5. Discuss: What does this wobble represent? (The gravitational tug of an orbiting planet)
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Scientific Principle
« Radial Velocity is the motion of a star toward or away from Earth, caused by the gravitational
pull of an orbiting planet.
« This motion creates a wobble, which astronomers detect by measuring Doppler shifts in the
star’s light.
« Even small planets can cause detectable changes in a star’s velocity.

Discussion Questions
« Why does the star wobble when the planet is added?
« How do astronomers detect planets they can’t see directly?
e What other methods exist for finding exoplanets?

Extensions
« Try different marble sizes to simulate planets of varying mass.
e Use a ruler to measure the styrofoam balls’ wobble distance.

« Use colored stickers to simulate redshift and blueshift zones.
« Connect this activity to real-world discoveries like 51 Pegasi b.
o Discuss how this method led to the discovery of Proxima Centauri d.

« Compare with the transit method, where planets block starlight.

1. How Does This Help Scientists Detect Exoplanets?
e Astronomers use spectroscopy to measure tiny shifts in a star’s light.
« When the star moves toward us, its light shifts blue; when it moves away, it shifts red.
o These shifts reveal the presence of a planet—even if we can’t see it directly.

2. What Are the Limits of This Method?
o Works best for large planets close to their stars (stronger gravitational pull).
o ltis harder to detect small planets or those far from their stars.
o It doesn'’t tell us much about the planet’s appearance or atmosphere.
e Requires precise instruments and long observation times.
e It may sometimes mean there is a companion star and not a planet

Section 3: Habitability Hypothesis

Can Proxima Centauri d support life in any form?
Objective:

Students will explore the concept of planetary habitability by analyzing Proxima Centauri d’s
environmental conditions and hypothesizing whether any regions could support life -- especially in
extreme or protected zones.

Background Context:

Proxima Centauri d is a small, rocky exoplanet orbiting very close to its host star -- a red dwarf known
for frequent solar flares. With a surface temperature estimated around 360 K (87°C) and an orbital
period of just 5.1 Earth days, it’s likely tidally locked, meaning one side always faces the star while
the other remains in darkness.

Despite these challenges, scientists are curious: could there be microhabitats -- such as polar
regions, subsurface layers, or twilight zones -- where life might survive?
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Student Tasks:

1. Hypothesis Writing
o Prompt: “Based on what you know about Proxima Centauri d, where (if anywhere) might life
be possible?”

o Students write a short hypothesis considering:
o Temperature extremes
o Tidal locking
o Radiation exposure
o Potential for water or protective environments

2. Planetary Cross-Section Sketch
o Students draw a side-view of Proxima d showing:
o Star-facing side (hot zone)
o Dark side (cold zone)
o Terminator line (twilight zone between day and night)
o Possible subsurface or polar habitats

3. Class Discussion or Pair Share
e Could life exist underground, shielded from radiation?
« What kinds of organisms might survive here -- similar to Earth extremophiles?
o How would tidal locking affect climate, weather and habitability?

Extension Options:

For Grades 5 - 8:
o Compare Proxima d to Earth’s hottest and coldest places.
o Research tardigrades or deep-sea microbes that survive extreme conditions.
o Create a “Life on Proxima d” creature card with imagined adaptations.

For Grades 9 - 12:
o Explore the concept of the habitable zone and how it shifts for red dwarf stars.
« Discuss the role of magnetic fields in atmospheric retention.
o Write a short scientific proposal outlining how a future probe could search for biosignatures.

Section 4: Mission Design Challenge

Design a Robotic Mission to Explore Proxima Centauri d
Objective:

Students will apply engineering, planetary science and teamwork to design a robotic mission that
could study Proxima Centauri d -- an exoplanet orbiting our nearest stellar neighbor.

Background Context:

Proxima Centauri d is a small, rocky planet orbiting extremely close to its red dwarf star. It’s likely
tidally locked, has a surface temperature around 360 K (87°C) and completes an orbit every 5.1
Earth days. While it may not be habitable, it's an ideal target for robotic exploration due to its
proximity (just over 4 light-years away).



Student Tasks:

1. Mission Objective Definition
o What is your mission trying to discover?
o Surface composition?
o Signs of atmosphere?
o Temperature gradients?
o Magnetic field or radiation levels?
Prompt: “Our mission to Proxima Centauri d will investigate...”

2. Probe or Lander Design
e Choose your spacecraft type:
o Orbiter (to study from above)
o Lander (to touch down and sample)
o Flyby probe (quick pass for data collection)
Design Elements:
o Sketch your spacecraft
o Label key components (solar panels, sensors, cameras, drills, antenna)
« Consider power source (solar, nuclear, battery)
e Include shielding for radiation and heat

3. Instrument Selection
e Choose tools based on your mission goals:

o Spectrometer (for surface chemistry)
o Seismometer (for internal structure)
o Thermal camera (for heat mapping)
o Atmospheric analyzer (if applicable)
o Radiation detector

Prompt: “Our probe will carry the following instruments because...”

4. Mission Timeline & Travel Plan
e How long will it take to reach Proxima Centauri d?
o Discuss current propulsion limits (e.g., Voyager speed, Breakthrough Starshot
concepts)
e What will the probe do upon arrival?
o Orbit, land, transmit data?
Extension:
« Calculate travel time at different speeds (e.g., 0.1c, 0.01c) (c is light speed)
o Discuss communication delays across light-years

5. Team Roles & Presentation
» Assign roles: mission commander, engineer, scientist, communicator
e Prepare a short presentation or poster:
o Mission name and logo
o Goals and design
o Timeline and expected discoveries
Optional: Host a “Mission Expo” where teams present to the class or visiting educators.

Extension Options:

For Grades 5 - 8:
o Use pre-drawn spacecraft templates for labeling
« Focus on basic design and storytelling
o Create a comic strip or storyboard of the mission
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For Grades 9 - 12:
« Research real-world missions (e.g., Voyager, Parker Solar Probe, Breakthrough Starshot)
« Include budget estimates, launch vehicle selection and risk analysis
e Write a mock NASA proposal or press release

Section 5: Star System Mapping

Where is Proxima Centauri d -- and how far is it from us?
Objective:

Students will explore the location of Proxima Centauri d within the Alpha Centauri system, compare
stellar distances and build a scaled model to visualize interstellar space.

Background Context:

Proxima Centauri is the closest star to our Sun, located about 4.24 light-years away. It’s part of a
triple star system:

e Alpha Centauri A & B: Two Sun-like stars orbiting each other

« Proxima Centauri: A small red dwarf orbiting the pair at a great distance

e Proxima Centauri d: A small rocky planet orbiting very close to Proxima Centauri
Even though it's our nearest neighbor, the distance is vast—over 40 trillion kilometers!

Student Tasks:

1. Star System Map Creation
e Create a labeled diagram showing:
The Sun
Alpha CentauriA & B
o Proxima Centauri
o Proxima Centauri d’s orbit
Options:
e Use paper and colored pencils
« Build a digital version using Google Slides or Canva
e Include scale bars and directional arrows

o O

2. Distance Comparison Activity
« Compare distances between:
o Earth and Mars (~0.5 AU)
o Earth and Proxima Centauri (~268,000 AU)
e Use string, tape measures, or scaled conversions:
o Example: 1 AU =1 cm — Proxima Centauri = 2.7 km away!
Prompt: “If Earth were here, how far would Proxima Centauri be?”

3. Classroom Model Build
o Create a physical model using:
o Beads or balls for stars
o String or yarn for orbits
o Tape or floor markers to show distances
Extension:
e Place the Sun at one end of the classroom
e Use hallway or outdoor space to mark Proxima Centauri’s location
e Discuss how long it would take to travel that distance with current technology
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Extension Options:

For Grades 5 - 8:
e Focus on visual scale and basic spatial relationships
o Use analogies (e.g., “If the Sun is a basketball...”)
o Create a “galactic neighborhood” poster

For Grades 9 - 12:
e Introduce concepts like parallax, light-years, and stellar motion
o Calculate travel time using different propulsion speeds
o Research how telescopes like Gaia map nearby stars

Section 6: Artistic Interpretation

Visualizing Proxima Centauri d: A Planet Beyond Our Solar System
Objective:

Students will use scientific data and creative thinking to design a visual representation of Proxima
Centauri d, imagining its surface, atmosphere and environment based on what we know -- and what
we wonder.

Background Context:

Proxima Centauri d is a small, rocky exoplanet orbiting extremely close to a red dwarf star. It’s likely
tidally locked, with one side in constant daylight and the other in perpetual darkness. Its surface
temperature is estimated to be around 360 K (87°C) and it may or may not have an atmosphere.
Because we've never seen it directly, artists and scientists rely on data and imagination to visualize
what it might look like.

Student Tasks:

1. Planetary Portrait
o Create a full-color illustration of Proxima Centauri d.
e Include:
o Surface features (rocky terrain, lava flows, ice caps, etc.)
o Lighting conditions (red glow from the star, shadows, twilight zones)
o Atmospheric effects (if any -- clouds, haze, auroras)
o Optional: orbiting spacecraft or imagined life forms
Mediums: Colored pencils, markers, digital art, collage or mixed media

2. Travel Poster or Planetary Ad
« Design a fictional travel poster: “Visit Proxima Centauri d!”
e Include:
o Acatchy slogan
o Highlights of the planet’s features
o Imagined tourist activities (e.g., lava surfing, twilight hiking)
o Artistic flair and humor encouraged!

Extension: Create a classroom gallery or “Interstellar Tourism Expo”



3. Compare with Real Exoplanet Art
e Show students NASA or ESO artist renderings of exoplanets
e Discuss:
o What choices did the artists make?
o How do they balance science and imagination?
o What colors, textures, and lighting are used—and why?
Prompt: “How does your vision of Proxima d compare to NASA’s?”

Extension Options:

For Grades 5 - 8:
« Provide a basic planet outline for coloring and labeling
o Focus on surface features and storytelling
e Create a comic strip or postcard from Proxima d

For Grades 9 - 12:
e Research how light from red dwarfs affects color perception
o Explore how atmospheric composition influences sky color and surface appearance
« Write an artist’s statement explaining their design choices

Section 7: Life Systems Design

Designing a Life Form for Proxima Centauri d
Objective:

Students will apply knowledge of environmental conditions, biological adaptation and creative thinking
to design a hypothetical organism capable of surviving on Proxima Centauri d.

Background Context:

Proxima Centauri d is a small, rocky exoplanet orbiting very close to a red dwarf star. It likely
experiences:

Tidal locking (one side always faces the star)

Extreme temperature gradients (hot day side, cold night side)
High radiation exposure from frequent stellar flares
Uncertain atmosphere -- possibly thin or nonexistent

Low gravity (only 26% of Earth’s mass)

Despite these challenges, students will explore how life might evolve or be engineered to survive in
such an environment -- drawing inspiration from Earth’s extremophiles.

Student Tasks:

1. Environmental Analysis
» Review key conditions on Proxima d:
o Surface temperature (~360 K/ 87°C)
o Tidal locking and light/dark zones
o Radiation levels from red dwarf flares
o Low gravity and possible lack of atmosphere
Prompt: “What kinds of challenges would life face here?”
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2. Organism Design
« Students design a life form adapted to one or more regions of Proxima d:
o Day side: intense heat and radiation
o Night side: extreme cold and darkness
o Terminator zone: twilight region with moderate conditions
o Subsurface: protected from surface extremes
Design Elements:
e Sketch the organism
o Label key adaptations:
o Skin or shell for radiation shielding
Heat-resistant or antifreeze biochemistry
Low-gravity locomotion (e.g., gliding, suction limbs)
Sensory systems for low light or magnetic fields
o Energy source (e.g., chemosynthesis, thermal gradients)

O O O

3. Survival Strategy Description
o Students write a short paragraph explaining:
o Where their organism lives
o How it gets energy
o How it reproduces and protects itself
o What makes it different from Earth life
Optional: Create a “field guide entry” or “alien biology profile”

Extension Options:

For Grades 5 - 8:
e Provide a worksheet with fill-in-the-blank organism traits
o Use Earth examples like tardigrades, deep-sea tube worms, or desert microbes
o Create a trading card or comic strip featuring their life form

For Grades 9 - 12:
e Introduce concepts like extremophile metabolism, DNA repair mechanisms, or synthetic
biology
« Compare with real-world astrobiology targets (e.g., Europa, Titan, Mars)
o Write a speculative research paper or mock scientific abstract

Section 8: Ethics & Exploration

Should We Explore Proxima Centauri d -- and at What Cost?
Objective:

Students will examine the ethical dimensions of interstellar exploration, considering the risks,
responsibilities and philosophical questions involved in sending probes -- or someday humans -- to
distant worlds like Proxima Centauri d.

Background Context:

As technology advances, missions to nearby star systems may become possible. But with that
possibility comes responsibility. Proxima Centauri d may be lifeless -- or it may host unknown forms
of life. Even robotic probes could contaminate its environment or disrupt natural processes.
Scientists and ethicists debate how to balance curiosity with caution.
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Student Tasks:

1. Ethical Scenario Analysis

Present students with this scenario:

“‘NASA is preparing to send a robotic probe to Proxima Centauri d. The probe may carry
microbes from Earth. Scientists aren’t sure if the planet is sterile or if life could exist
underground. Should the mission proceed?”

Student Tasks:
« Identify potential risks (e.g., contamination, misinterpretation of data)
« ldentify potential benefits (e.g., scientific discovery, inspiration)
« Write a short position statement: “/ believe the mission should/should not proceed
because...”

2. Classroom Debate
Divide students into two teams:
« Team A: Argues in favor of exploration
« Team B: Argues for caution or delay
Debate Prompts:
e Should we explore planets if we can’t guarantee we won’t harm them?
e Is it ethical to prioritize human knowledge over alien ecosystems?
o What if we discover life -- how should we respond?
Extension: Include a “moderator panel” of students who evaluate arguments and propose
compromise solutions.

3. Reflection Writing
Students write a personal reflection or journal entry responding to:
“If we discover life on Proxima Centauri d, how should humanity respond? What values should
guide our actions?”
Encourage students to consider:
o Scientific responsibility
e Cultural humility
« Long-term consequences
e Global cooperation

Extension Options:

For Grades 5-8:
o Use simplified scenarios and role-play (e.g., “You're the captain of a space mission...”)
o Create posters showing “Safe Space Exploration Guidelines”
o Compare space ethics to Earth conservation (e.g., protecting rainforests or coral reefs)

For Grades 9-12:
e Introduce real-world frameworks like COSPAR’s planetary protection policy
« Research historical examples (e.g., Viking landers, Mars contamination protocols)
o Write a mock UN resolution or ethical charter for interstellar missions
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Section 9: STEM Career Connections

Who Studies Exoplanets -- and Could You Be One of Them?
Objective:

Students will explore real-world STEM careers connected to the study of Proxima Centauri d,
understand the skills and tools those professionals use and reflect on their own interests and possible
future paths.

Background Context:

Studying exoplanets like Proxima Centauri d involves a wide range of STEM careers -- from
astronomers and engineers to data scientists, artists and ethicists. These professionals work
together to design missions, analyze data, build instruments and communicate discoveries to the

public.

Student Tasks:

1. Career Card Creation

Students choose or are assigned one of the following roles and create a “career card” that

includes:

\ Role

What They Do

Tools They Use

| Skills Needed |

Exoplanet Astronomer

Studies planets around
other stars

Telescopes,
spectrometers, data
models

Math, physics,
curiosity

Aerospace Engineer

Designs spacecraft and

CAD software, materials

Problem-solving,

instruments testing teamwork
Astrobiologist Studies the potential for |[Microscopes, cl?rll?elr%?g’ér
9 life beyond Earth simulations, fieldwork creativityy’

Data Scientist

Analyzes large datasets
from space missions

Python, machine
learning, databases

Coding, statistics,
pattern
recognition

Science Communicator

Shares discoveries with
the public

Writing, video, social
media

Storytelling,
empathy, clarity

Prompt: “/ama____ and | help explore Proxima Centauri d by...”

2. Career-Mission Match

Students match each career to a specific part of the Proxima d mission by researching on the
web:

Who decides what i
Who analyzes the d

Who designs the probe?

nstruments to include?
ata once it arrives?

Who explains the findings to the public?

Extension: Create a flowchart showing how these roles work together.
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3. Personal Reflection

Students write or discuss:
e Which role interests you most -- and why?
« What skills do you already have that match this role?
e What would you need to learn to pursue it?
Optional: Create a “Future You” badge or mini-resume for that career.

Extension Options:

For Grades 5 - 8:
o Use simplified career cards with icons and short descriptions
o Create a classroom “mission team” with assigned roles
o Build a bulletin board titled “Careers That Explore the Stars”

For Grades 9 - 12:
o Research real professionals working on exoplanet missions (e.g., TESS, JWST,
Breakthrough Starshot)
o Explore college majors and pathways for each career
« Write a mock job application or interview script for a space agency role

Section 10: Hands-On Extension
o Title: Exploring Exoplanets with Kepler

o Objective:
This activity features real-world applications of math concepts related to transits and gives
students practice calculating the movements of planets in our solar system and other star
systems.

« Click on the link to go to the activity: https://tinyurl.com/3uce8f2n
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Standards Alignment Overview

Section

NGSS Connections

Common Core (ELA/Math)

C3 Framework

1. Data Analysis
& Planetary
Comparison

MS-ESS1-1, HS-
ESS1-4, MS-PS2-4

CCSS.MATH.CONTENT.6.SP.B .4,
CCSS.ELA-LITERACY.RST.6-8.7

D2.Geo.2.6-8 (spatial
relationships)

2. Exoplanet

MS-PS2-4, HS-PS2-

D2.SciTech.1.6-8

Dllscove.ry 1 MS-ETS1-4 CCSS.ELA-LITERACY.RST.6-8.3 ||(tools and.

Simulation technologies)

3. Habitability MS-ESS2-6, HS- CCSS.ELA-LITERACY.W.6.1, (Dezn.\fi;ri%rtg\?al

Hypothesis ESS2-2, MS-LS2-1  ||W.9-10.1 "
conditions)

g'efi'si'“ MS-ETS1-1, HS-  |CCSS.ELA-LITERACY.SL.6.4, 2553;?;::@‘8

9 ETS1-2, MS-ESS1-3 |W.7.2 .

Challenge design)

5. Star System |MS-ESS1-2, HS- CCSS.MATH.CONTENT.7.RP.A.2, |D2.Geo0.1.6-8 (scale

Mapping ESS1-4 RST.6-8.7 and distance)

6. Artistic MS-ESS3-1, HS-  looss ELaLiTERACY WG, — |P2C1v1068

Interpretation

ESS3-5 (visualizing
data)

SL.7.5

(expression and
communication)

7. Life Systems
Design

MS-LS1-5, HS-LS2-8,
MS-LS4-4

CCSS.ELA-LITERACY.W.6.2,
RST.9-10.2

D2.SciTech.2.6-8
(biological systems)

D2.Civ.2.6-8,
8. Ethics & HS-ESS3-4, MS- CCSS.ELA-LITERACY.W.8.1, D2.Civ.8.9-12
) ETS1-1 (impact of .. .
Exploration SL.9-10.1 (decision-making and
technology)
values)
D2.SciTech.3.6-8,
9. STEM Career |MS-ETS1-2, HS- CCSS.ELA-LITERACY.W.6.4, D2.Civ.9.6-8 (career
Connections ETS1-4 SL.71 pathways and civic

roles)
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Standards Breakdown by Domain

Next Generation Science Standards (NGSS)

o ESS1: Earth’s Place in the Universe

o ESS2/ESS3: Earth Systems and Human Impact

o PS2: Motion and Stability

o LS1/LS2/LS4: Life Science and Adaptation

o ETS1: Engineering Design
Common Core State Standards (CCSS)

o ELA-Literacy: Reading scientific texts, writing arguments, presenting findings

« Mathematics: Ratios, graphing, interpreting data, modeling with mathematics
C3 Framework for Social Studies

o Geography: Spatial thinking, environmental interaction

« Civics: Ethical reasoning, civic responsibility

o Science & Technology: Innovation, career awareness, societal impact
Integration Tips for Educators

o Each section supports cross-curricular instruction in science, math, ELA, and social studies.

o Activities can be adapted for project-based learning, STEAM units, or career exploration
modules.

o Use this alignment to justify inclusion in formal lesson plans, grant proposals, or district
outreach initiatives.

© Christopher S. Centi, Centi Astro-Space Activities
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