THE AURORA

Gamify your students’
learning with this
Interactive and engaging
Mystery Activity.

MYSTERY
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st, saome students think these lights are caused by moonlight, city lights, or cold weather. But
¢ examine more evidence, they notice that auroras are connected to activity from the Sun, Earthi
netic fleld, and gases high in the atmosphene.

¥ learn that Earth's magnetic fleld guldes many of these particles toward the polar reglons.
en the particles collide with gases In the upper atmosphere, the gases give off light

Scifintists know that auroras happen when charged particles from the Sun interact with Earth's
| and upper atmosphere. They also know that auroras are most common near the p
vhere many of the particles are guided.

inelude:
: the Sun reach Earth
= Earth's maSgetic many particles toward the poles
* Collsions wity r atmasphere produce light
= Different gases ;
= Cold weather cause
No single observation fully ains why northern and southern Hghis

You are a science detective assigned to iINVESUg e v WS SRy Mystery.
Your Mission
 Identify what causes auroras to happen
= Analyre how: “agnetic field, and the atmasphere work together
= Track »* : . near the pales
= Eup’ "3 happen
| i what you discover,
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Southern Lights Happen?
Inderstanding Why Northern and Southemn Lights

Teach With _
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A complete student case file
with guided worksheets for What You Get
every step of the investigation.
10 detailed evidence cards NO-PREP. JUST PRINT TO GO!
based on Northern and Full investigation

Southern Lights research as =il Bl

The Aurora Mystery
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time Wlth 2 fully structured, " o 5 B INVECTIGATION
print-and-go investigation. Students:

> Drives high engagement while still 1. Step into the role of a Science-E

2. Examine real scientific£bace evidence irom™&sarth

meeting academic goals as students are  ;nq beyond.
Interested in what they’re doing.

Y>> Builds deep understanding with real- W
world relevance as the students fields, gases, etc.)\and identify the main culpi.

5.Build a scientific case wsing Claim-Evidence #
analyze real evidence, make Reasoning. '

8. Propose real solutions that matter.

con neCtionS1 and USi ng C E R to explai N Yo% %% The added images and graphs enhanced the activity. My

students were engaged and motivated during the case study, and it was

eve ryd ay S pace p h enomena. an effective introduction to the topics. - Mystery Resource Buyer 99




HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

e 7 — 7 FULL
ANSWER KEY

P
e . P

/ .‘:1 Iq

'RUBRIC EVIDENCE
66 CARDS ™
Yo Je % This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

@ What auroras are

@ How charged particles from the Sun help cause
auroras

@ What role Earth’s magnetic field plays in
auroras

@ Why auroras are usually seen near the poles

@ How collisions in the upper atmosphere
produce visible light

@ Why auroras can appear in different colors

@ How stronger solar storms can make auroras
more intense

@ Why darkness and cold weather are not the true
causes of auroras

@ How to use Claim-Evidence-Reasoning (CER)
to support scientific explanations

@ How auroras help scientists study space weather
and Earth-Sun interactions



Part 1 — Mission Briefing & Case
Overview
Students take on the role of science
N detectives and are introduced to the
s | Northern and Southern Lights.
2 Part 2 - Understanding Why Northern
and Southern Lights Happen
Students read a short background passage
and answer guiding questions to build
B foundational understanding before
analyzing evidence.

1. Summarize the evidence in your own words.

particles toward the poles




Part 3 — Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights in

Part 3 - Evidence Log
For each Evidence Card, answer the questions below in 1-2 sentences in the chart.
1. Summarize the evidence in your own words.

| | | |
2. Choose the one category that best fits each piece of evidence. Auroras are easier to see in dark skies, but darkness does not cause them to happ
O Cause [ pathway O Impact .

Evidence Card 8 — Dark Sky Misconception

Example Evidence Log Entry
This evidence suggests a pathway because changing space conditions near Earth can lead to a visible

light display in the sky. Evidence Card 4 - Color Differences
Evidence # Key Understanding Oxygen and nitrogen in the upper atmosphere can produce different auror:
1 energized by incoming particles.
2
: Detective Prompt: Why is darkness different from the actual cause of auroras?
4
Evidence Card 2 — Magnetic Field Guidance
5 Earth’s magnetic field guides many incoming charged particles toward the polar regi
. R = A instead of letting them spread evenly across the planet.
6 Detective Prompt: Why might auroras appear green, red, or purple?
7
8 Y \
™ ™ el
9
— Detective Prompt: Why would auroras be more common near the poles?
10

Part 4 - Suspect List

] | | ]
Why Do Northern and Southern Lights Happen? n m m rI Z h I f VI n
Rank the suspects from 1 (most responsible) to 5 (least responsible). u u y
Ranking Suspect Why You Ranked It This Way
Cold weather causes auroras

Earth’s magnetic field guides

e identify how auroras form, and generate questions,

can glow in different colors
Charged particles from the Sun
reach Earth

e building critical thinking and reasoning skills.




EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -
With images and graphs and Without and can
be printed or projected as needed. Note: Both
contain data tables.

>Students analyze each Evidence Card and
record the following in their Evidence Log
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests

What causes it

Pathway

Its impact

3. Explain what question

for them?

this evidence raises

Evidence Cards

Evidence Card 1 — Solar Activity
Streams of charged particles are constantly released from the Sun a
through space toward Earth.

Detective Prompt: Why would activity from the Sun matte

Evidence Card 2 — Magnetic Field Guidance
Earth’s magnetic field guides many incoming charged particles toward the polar regions
instead of letting them spread evenly across the planet.

Detective Prompt: Why would auroras be more common near the poles?

Evidence Card 3 — Upper Atmosphere Collisions
ed particles bi* - '

Part 3 - Evidence Log

Summarize the evidence in your own words.
oose the one category that best fits each piece of evidence.
O Impact

. Evidence # % Key Understanding

Detective Prompt: He

r each Evidence Card, answer the questions below in 1-2 sentences in the chart.

y because changing space conditions near Earth can lead to a visible

Images

Graphs

Evidence Cards - No Images

Evidence Card 1 - Solar Activity

Streams of charged particles are constantly released from the Sun and can travel
through space toward Earth.

Detective Prompt: Why would activity from the Sun matter for auroras?

idence Card 2 — Magnetic Field Guidance
Earth’s magnetic field guides many incoming charged particles toward the polar regions
instead of letting them spread evenly across the planet.
Detective Prompt: Why would auroras be more common near the poles?

rd 3 = Upper Atmosphere Collisions
ed particles hit gases high in Earth’s atmosphere, those gases can give off
rompt: How could collisions in the atmosphere create a visible glow?

Card 4 — Color Differences

id nitrogen in the upper atmosphere can produce different aurora colors when

by incoming particles.
ompt: Why might auroras appear green, red, or purple?

Card 5 — Northern and Southern Patterns
fe often seen in oval-shaped regions around both the North Pole and the

$Prompt: What does this suggest about where the particles are going?
Card 6 — Strong Solar Storms
E:ser solar storms, auroras can sometimes be seen farther from the poles

ompt: What does this suggest about the connection between solar activity
as?

10

Part 4 - Suspect List
Why Do Northern and Southern Lights Happen?
Rank the suspects from 1 (most ible) to 5 (least
Ranking | Suspect
Cold weather causes auroras

Earth’s magnetic field guides

| particles toward the poles |
Different gases in the atmosphere

| can glow in different colors
Charged particles from the Sun
reach Earth

Why You Ranked It This Way

Collisions with gases in the upper
atmosphere produce light

Text
Only




Part 5 — Suspect List
Students rank possible issues, defend their
choices, and determine which suspect is

Part 6 — Pathway Tracking
Students determine how and why auroras
form.

Part 7 — Impact Analysis

Students analyze what causes the
different colors to form in the
atmosphere using evidence from the case
to support their answers.

Why do northern and southern lights happen?



Part 8-10

Part 8 — The Big Question

Students synthesize all their learning to explain
the main cause of the problem in this case.
Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels, moving
from awareness to problem-solving.



Full Teacher Answer Key

Teacher Answer Key
Part 2 - Background Questions
1. What are auroras?

Auroras are lights produced when charged particles from th~

upper atmosphere.
2. What role does Earth’s magnetic field play in auroras?

Earth’s magnetic field guides many charged particles towa
3. Why are auroras usually seen near the poles?

Auroras are usually seen near the poles because Earth’s m

particles there.

Part 3 - Evidence Log — Key Points

Evidence # Key Understand

i | This evidence suggests a cause because charged p
incoming energy needed for auroras.

2 This evidence suggests a pathway because Earth’s
particles toward the polar regions.

3 This evidence suggests a pathway because collisio
atmospheric gases produce light.

4 This evidence suggests an impact because differer
colors.

5 This evidence suggests an impact because aurora |
where many particles are being guided.

6 This evidence suggests an impact because stronge
more intense and visible farther from the poles.

7 This evidence suggests a pathway because satellit:
conditions near Earth with active auroras.

8 This evidence suggests a cause because darkness ¢
does not create them.

9 This evidence suggests a cause because cold weat|
are seen, but it is not what makes them happen.

10 This evidence suggests a cause because repeated (
need solar particles, magnetic guidance, and atma

Part 4 - Sample Suspect Ranking

Ranking Suspect

1 Charged particles from the Sun These particles pr
reach Earth aurora process.

2 Earth’s magnetic field guides The magnetic fiel
particles toward the poles most often near t

3 Collisions with gases in the upper | These collisions d
atmosphere produce light aurora.

4 Different gases in the atmosphere | This helps explain
can glow in different colors cause by itself.

5 Cold weather causes auroras This is not the rea

Part 5 - Pathway Tracking

Charged particles from the Sun travel toward Earth - Earth’s magnetic field guides many of them
toward the poles - the particles collide with gases in the upper atmosphere = the gases release
energy as light - auroras appear in the sky

Part 6 — Impact Analysis
Impact of Solar Particles
Charged particles from the Sun help cause auroras because they bring the energy tha
process. When these particles reach Earth, they interact with Earth’s magnetic fia
Stronger solar activity can make auroras brighter or visible in more place

we

oV

Impact of Earth’s Magnetic Field and Atmosphere

Earth’s magnetic field helps create auroras by guiding
regions. The upper atmosphere helps create th
the particles. Together, the magnetic fie
auroras.

A “ea

Understanding Why Northern and Southern Lights Happen
Northern and southern lights are some of the most striking natural displays in Earth’s sky. These
glowing curtains and arcs of light can appear in green, red, purple, or other colors, especially in places
closer to the North Pole and South Pole. Many people connect auroras with cold, dark nights, but those
conditions are not the true cause. Scientists explain auroras by studying the Sun, Earth’s magnetic field,
and Earth’s upper atmosphere.

Auroras are lights produced when charged paz
atmosphere. The Sun consta
particles reach Ear

above the
that s

0

2 Sun collide with gases in Earth’s upper
.rged particles into space. When some of these
osphere and create glowing light displays high

gy to gases in the atmosphere, and the gases release

arged particles toward the polar regions. Instead of letting the

e planet, the magnetic field directs many of them toward areas near
ole. This is one reason auroras are not commonly seen everywhere on

eld plays an important role in controlling where many of the charged particles go
ve near Earth.

roras are usually seen near the poles because Earth’s magnetic field directs the incoming particles
there. Once the particles are guided toward the polar regions, they collide with gases in the upper
atmosphere. These collisions produce the glowing lights people see in the sky. This is why the northern

lights are usually seen in high northern latitudes and the southern lights are usually seen in high

southern latitudes.

Different gases in Earth’s upper atmosphere can help cre

s . L
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Rubric Names: Date:
Impact on Scientific Understandi Section Criteria Level 4 Level 3 Level 2 Level 1
Auroras help scientists learn about e weather. By studying Part 2 - Understanding | Answers are accurate, thorough, and Answers are accurate | Answers are partially correct | Answers are
auroras, scientists can better under arth. This research also helps Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
scientists monitor conditions that ma dnication systems, and astronauts. Questions | Concepts vocabulary inaccurate
Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
. . from Reading background reading to support answers | most answers reading
Part 7 - The Big Question Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
Northern and southern lights happen when charged particles from the Sun reach Earth and are guided of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
by Earth’s magnetic field toward the polar regions. These particles collide with gases in the upper explains reasoning with clear explanations | incomplete little explanation
atmosphere, and the gases release energy as light. The evidence from this investigation shows that Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
solar particles, magnetic guidance, and atmospheric collisions work together to create auroras. Language SR vocabulary _{vocabuliry language
anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
ation with case evidence with some evidence but reasoning is weak evidence or logical
Part s = CER Elamph! support reasonins

Claim
Northern and
Earth’s upper

Evidence
1. Earth’
2. When

Optiona
Marking Rubr

Reasoning
The first piece
evidence sho
then collide

Clearly traces accurate multi-step
pathway showing how the problem
gads through the body

Shows correct pathway
with minor gaps

Shows limited or partially
accurate connections

Pathway is unclear or
inaccurate

h explanation of system-level Explains most effects Partial understanding Limited
correctly understanding
ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
explanation explanation explanation
all health General connection Limited connection Mo clear connection
made
_aing Clear explanation using | Basic explanation with limited | Minimal or
/; some evidence evidence unsupported
d _explanation

g iﬁ:allv.r accurate

Clear but somewhat
general claim

'C]airn present but vague

Claim unclear or
missing

_clevant pieces of case
_ice used

Some relevant evidence
used

Limited or weak evidence

Evidence missing or
irrelevant

’ _carly explains how evidence supports

claim using science concepts

Reasoning mostly clear
with minor gaps

Limited reasoning connection

Mo clear reasoning

#

Thoughtful personal, community, and
medical/system solutions

Practical solutions in
most categories

Basic or incomplete solutions

Solutions missing or
unrealistic

“thoughtfulness

Deep reflection with personal
connection

Clear reflection

Basic response

Minimal effort

y v T & Insight

>

erent aurora colors. Oxygen often

'Jrs. This is why auroras
e depends on which

ity increases. During
er or more widespread
and connect auroras

ract. By studying
e upper atmosphere.
satellites,

rts of the Earth-Sun
nd collisions in the
auroras seen near the




Space Exploration Detective
Mystery Bundlie

Get all my Space Exploration Mystery Activities at a SPACE EXPLORATION
HUGE discount. Additionally, you’ll get access to all RSN CIIZAE T\ NES
additional mysteries | create in the future. NO PREP
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https://www.teacherspayteachers.com/Product/Space-Exploration-Detective-Mystery-Bundle-Astronomy-Activities-Space-Science-16252871

Thails TWF

for your interest _
in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’
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