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Part 1 - MissigiBriefing & Case Overview

Name: Date: 2

Case Filg#t666 — The Spacecraft Power Mystery \

A teargghf students is studying how spacecraft operate in space when they discover a majorroblem.
Spacgifaft need electricity to run computers, communication systems, cameras, heaters, an -" ientific

inst ents. Without power, a spacecraft cannot send messages, collect data, or keep in )orté,‘ t

syst

D

Ea

tofollect sunlight and turn it into electricity. Others use batteries to store energy for times whern)
suight is blocked. Students also learn that some deep-space spacecraft travel so far from the 5
thell need a different kind of power source.

In ol example, a spacecraft used large solar panels to power instruments near Earth. In anot
deepWpace probe used a radioisotope power system because sunlight was too weak that far f§
Sun. SSkdent » found that batteries are important when a spacecraft passes through sha
when itSgolar | cannot collect enough sunlight.

Scientists ki that raft get power in space through carefully designed electricg#Systems. These

systems may i
radioisotope pow$

de sc s, batteries, power management equipment, and sggfetimes
ystem ns far from the Sun. -

Possible explanations incige: : ‘

* Solar panels convert sunlight® ‘ ectricity and batteries stocsgife i \ unlight

+ Some deep-space spacecraft use radioiCT S — ¢ SUNLIGHT HITS

* Power management systems distribute electricity where it is needed ¢ THE SOLAR PANELS

* Spacecraft can run in space without a power source once launched
No single obse~ '2ins how spacecraft get power in space.

) ) ) | SOLAR CELLS CONVERT |

You ar investigate this power mystery. Your Mission: | LIGHT TO ELECTRICITY
s |de re electrical energy ——e THE SPACECRAFT i
. p ant power systems e — e —— ——
. torage affect spacecraft operation * i == '
-
Tl you discover.

Teach With )
Pa. et Power in Space?
Rea. Fergy d “Understanding How Spacecraft Get Power in Space” then
answe

1. h ~ _iectrical power in space?

2. Why . «datteries or backup power systems?

3. Why do some spacecraft use different power sources than others?
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A complete student case file

with guided worksheets for

every step of the investigation.

10 detailed evidence cards
based on powering
spacecrafts in space

research as well as real-world

examples that include image:
graphs, and text.
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Understanding | Answers are accurate, thorough, and | Answers are aceurate | Answers ane partially comest | Answers are without 2 PO B
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Evidence Cards

Evidence Card 1 - Solar Panel Electricity
Many spacecraft use solar panels that convert sunlight into electrical energy.

Detective Prompt: Why would sunlight be useful for powering a spacecraft?

Evidence Card 2 - Shadow Problem
A spacecraft in orbit can pass into Earth’s shadow, where its solar panels temporarily
receive little or no sunlight.

ese times?




HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured,
print-and-go investigation.

Y>> Drives high engagement while stil
meeting academic goals as students are
Interested in what they’re doing. I, and technology.

> Builds deep understanding with real- 4 Interrogate suspec (batteries, solar panels,
world relevance as the students
analyze real evidence, make Reasoning

5. Propose real solutions that matter.

ConneCtionS1 and Usmg CER to explaln W W W % W The added images and graphs enhanced the activity. M

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

eve ryday Space phenomena an effective introduction to the topics. - Mystery Resource BL;yer ’

10-PART INVESTIGATION
Students:




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.



@ How many spacecraft get electrical power in
space

What Will Your - -
ow solar panels convert sunlight into electricity
(/) How sol | t sunlight into electricit
Students Learn? @Why spacecraft need batteries or backup power

systems

@ Why some deep-space spacecraft use radioisotope
FULLY EDITABLE AND READY- DOWer systems

TO-GO INVESTIGATION @ How mission distance affects power system

FULL choice
ANSWER KEY @ Why sunlight availability matters for spacecraft
energy
@ How power management helps protect important
spacecraft systems
==\ @ Why spacecraft cannot operate without a continuing
y ot | POWEr Source
o @ How to use Cla}lm—Ewdenc_e—Reasonmg (CER) to
06 CARDS A f support scientific explanations
W % W W W This is very well crafted and it great to use for a subplan but @ How engineers deSign power SyStemS for different

also when | am in-class with students. They enjoy the detective layer of the >
work and it kept the students engaged. - Mystery Resource Buyer Spa(}e MISSIONS
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The Spacecraft Power Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #666 — The Spacecraft Power Mystery

A team of students is studying how spacecraft operate in space when they discover a major problem.
Spacecraft need electricity to run computers, communication systems, cameras, heaters, and scientific
instruments. Without power, a spacecraft cannot send messages, collect data, or keep important
systems working.

During the investigation, students notice that spacecraft do not plug into an outlet like machines on
Earth. Instead, they must carry or produce their own power in space. Some spacecraft use solar panels
to collect sunlight and turn it into electricity. Others use batteries to store energy for times when
sunlight is blocked. Students also learn that some deep-space spacecraft travel so far from the Sun that
they need a different kind of power source.

In one example, a spacecraft used large solar panels to power instruments near Earth. In another, a
deep-space probe used a radioisotope power system because sunlight was too weak that far from the
Sun. Students also found that batteries are important when a spacecraft passes through shadow or
when its solar panels cannot collect enough sunlight.

Scientists know that spacecraft get power in space through carefully designed electrical systems. These
systems may include solar panels, batteries, power management equipment, and sometimes
radioisotope power systems for missions far from the Sun.

Possible explanations include:

* Solar panels convert sunlight into electricity and batteries store energy for times without sunlight
» Some deep-space spacecraft use radioisotope power systems

* Power management systems distribute electricity where it is needed

» Spacecraft can run in space without a power source once launched

No single observation fully explains how spacecraft get power in space.

You are a science detective assigned to investigate this power mystery. Your Mission:
» |dentify how spacecraft produce and store electrical energy

* Analyze why different missions use different power systems

» Track how sunlight, distance, and energy storage affect spacecraft operation

* Explain how spacecraft get power in space

The success of the mission depends on what you discover.

Part 2 — Background: How Do Spacecraft Get Power in Space?
Read the background information provided “Understanding How Spacecraft Get Power in Space” then
answer:

1. How do many spacecraft get electrical power in space?

2. Why do spacecraft need batteries or backup power systems?

-~ D % 1 T R - T 1 o < T (T PR 1}

Part 1 — Mission Briefing & Case
Overview
Students take on the role of science
detectives and are introduced to how
spacecrafts are powered In space.
Part 2 — Understanding How
Spacecraft Get Power in Space
Students read a short background
passage and answer guiding questions to
uild foundational understanding before
analyzing evidence.



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

record key information, observations, and insights

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.
[ Cause [ Pathway O Impact
Example Evidence Log Entry
This evidence suggests a pathway because a spacecraft must respond to changing energy conditions in
order to keep its systems running.

Evidence Card 5 — Radioisotope Power
Some deep-space spacecraft use radioisotope power systems that produce electricity
from heat released by radioactive material.

In their evidence log.

Part 4 — Suspect List

How Do Spacecraft Get Power in Space?

Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking

Why You Ranked It This
Way

Batteries store energy for times without sunlight

launched

Spacecraft can run in space without a power source once

needed

Power management systems distribute electricity where it is

Some deep-space spacecraft use radioisotope power systems

Solar panels convert sunlight into electricity

Part 4 — Suspect List

Evidence # Key Understanding
1 Evidence Card 1 - Solar Panel Electricity
Many spacecraft use solar panels that convert sunlight into electrical energy.
2
3
4
Detective Prompt: Why would this power source be useful far from the Sun?
5
6
7 Evidence Card 4 — Deep-Space Distance
: i1 - As a spacecraft travels much farther from the Sun, the sunlight becomes weaker and
T e = solar panels produce less power.
8 Detective Prompt: Why would sunlight be useful for powering a spacecraft? Location | Mean distance from Sun Sunlight available Solar-panel power compared with
(Au) (W/m?) Earth

9 Earth 1.00 1361.0 100%

Mars 152 589.1 43.3%

| Jupiter | 520 50.3 3.7%

10 | Saturn | 9.54 15.0 1.1%

Uranus 19.18 3.7 0.27%

Neptune | 30.06 1.5 0.11%

Detective Prompt: Why might distant missions need a different power system?

Students rank possible issues, defend their

choices, and determine which suspect is most

responsible for the problem.




>AII Evidence Cards come in two versions -

EVIDENCE CARDS

Evidence Card 1 - Solar Panel Electricity
Many spacecraft use solar panels that convert sunlight into eleck

With images and graphs and Without and can
be printed or projected as needed. Note: Both
contain data tables.

o ; - P s ,‘ - . A.%
Detective Prompt: Why would sunlight be useful for powering a spacecraft?

> Students analyze each Evidence Card and et o ot ol oy

receive little or no sunlight.

record the following in their Evidence Log
1. Summarize the evidence in their own words.

Part 3 - Evidence Log

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

hoose the one category that best fits each piece of evidence.

O Impact

Detective Prompt: W Key Understanding

lay because a spacecraft must respond to changing energy conditions in

Images

Graphs

Evidence Cards - No Images

Evidence Card 1 - Solar Panel Electricity
Many spacecraft use solar panels that convert sunlight into electrical energy.
Detective Prompt: Why would sunlight be useful for powering a spacecraft?

Evidence Card 2 - Shadow Problem

A spacecraft in orbit can pass into Earth’s shadow, where its solar panels temporarily
receive little or no sunlight.

Detective Prompt: Why would a spacecraft need stored energy during these times?

Fuidanre Card 3 — Battery Backup

ible batteries can store extra electricity so a spacecraft can keep running when
funavailable.
Prompt: How do batteries help a spacecraft survive changing conditions?

d 4 - Deep-Space Distance

raft travels much farther from the Sun, the sunlight becomes weaker and

5 produce less power. )

Mean distance from Sun Sunlight available Solar-panel power compared with

2. Determine what this evidence suggests

(Au) | (W/m?) | Earth
[13610 [100%
5891 | 43.3%
503 | 3.7%
1150 | 11%
37 |0.27%
15 0.11%

Prompt: Why might distant missions need a different power system?

What causes It :

9

Pathway :

Part 4 — Suspect List
How Do Spacecraft Get Power in Space?
Rank the suspects from 1 (most responsible) to 5 (least resp

Ranking Suspect | Why You Ranked It This

Spacecraft can run in space without a power source once

| launched |
Power management systems distribute electricity where it is
needed

3. Explain what question(s) this evidence raises e —
for them?

|
I t S I | I l p a ‘ t Batteries store energy for times without sunlight

€ard 5 - Radioisotope Power

P-space spacecraft use radioisotope power systems that produce electricity
released by radioactive material.

Prompt: Why would this power source be useful far from the Sun?

Card 6 - Power for Many Systems

need electricity for computers, communication, cameras, instruments,
d navigation systems.

Prompt: Why is power connected to almost every major spacecraft job?

|

Text
Only




Part 5 — Pathway Tracking

Students determine the scientific pathway
responsible for what powers
spacecrafts.

Part 6 — Impact Analysis

Students analyze the impacts of
different energy sources and storage
on space missions using evidence from
the case to support their answers.

Part 7 — The Big Question

Students synthesize all their learning to
explain the main cause of the problem or
ISsue In this case.

during missions.



Part 8-10

Part 8 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
the main spacecraft can keep working in
space without running out of power.

Part 9 and 10 — Solutions and Reflection
Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels,
moving from awareness to problem-solving.



Understanding How Spacecraft Get Power in Space

I u I I I e a c h e r A n swe r K ey Spacecraft need energy to do their jobs. They must run computers, communication systems, cameras,

scientific instruments, heaters, and navigation equipment. On Earth, machines often plug into large
electrical systems, but spacecraft must generate and manage their own power while traveling through
space. This means spacecraft need carefully designed power s to keep operating during
missions.

Many spacecraft ge
electricity. Se

5 solar panels that convert sunlight into
e Sun and change it into electrical energy that
.anels very useful for many missions, especially those

Part 2 - Background Questions Ppach . .
1. How do many spacecraft get electrical power in space? e e solar system where sunlight is still strong enough to
Many spacecraft get electrical power in space by using solar

Teacher Answer Key

electricity.

2. ‘S”hV do sf‘t'“e‘;abﬂt't'e?d ba“:":’ or backup "t"‘”e':\’m] P;“ ‘:I‘sa"‘l"e Suspect "as""'“S Expianat sackup power systems because sunlight is not always available and some
pacecraft need batteries or backup power systems becau anking uspect anation . . ,
b —— — ; om the Sun for solar panels to work well. A spacecraft in orbit may pass into
and some missions travel too far from the Sun for solar pa 1 Solar panels convert sunlight into This is the most common main power source for > .. . P . . P . V.p
3. Why do some spacecraft use different power sources tha electricity many spacecraft near the Sun. sunlight is blo&_:ked for a time. During those periods, stored energy in batteries can keep
Some spacecraft use different power sources because mis: 2 Batteries store energy for times Batteries are essential because power is still aft running. Batteries are also useful when sunlight is reduced or when the spacecraft
and energy needs are not the same for every spacecraft. without sunlight needed during shadow or low-sunlight periods. as energy even though its solar panels are not producing enough electricity.
3 Some deep-space spacecraft use This is a major solution for missions where
Part 3 - Evidence Log — Key Points ioi ight i . - . . L
g — Key . radioisotope power systems sunlight is too‘weak for solar pane! Some spacecraft use different power sources because mission distance, sunlight availability, and
Evidence Key Understandii 4 Power management systems Management is very impo L ‘ :
# distribute electricity where It is spacecraft must keena energy needs are not the same for every spacecraft. Missions closer to the Sun often use solar panels,
1 This evidence suggests a cause because sunlight can needed running. but deep-space missions may travel so far away that sunlight becomes too weak to provide enough
panels. 5 Spacecraft can run in space without a energy. In those cases, spacecraft may use radioisotope power systems, which produce electricity from
2 This evidence suggests an impact because a spacecr power source once launched heat released by radioactive material.
sunlight.
3 This evidence suggests a pathway because batteries Part 5 - Pathway Tracking :
sunlight is unavailable. A spacecraft receives sunlight o stt‘ems tha.t need it
4 This evidence suggests an impact because sunlight t batteries store extra energy whe portant Rubric e i 'Fed' This means a
Sun, reducing solar power. systems -» the spacecraft keeps o} Section Criteria Level 4 Level 3 Level 2 Level 1 ring energy and
5 This evidence suggests a cause because radioisotope Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
another way to make electricity. Part 6 — Impact Analysis Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
. T ot 5 Questions Concepts vocabulary inaccurate
6 This evidence suggests an impact because electricity Impact of Energy Sources: ) . . Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference | if it loses electrical
spacecraft systems. Solar panels and other power sources operate in space by providing the electrical .
A . from Reading background reading to support answers | most answers reading agement. thev can
7 This evidence suggests a pathway because solar pan energy needed to run onboard systems. at electricity, a spacecraft could not communicate, Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most g . y
sunlight is collected. collect data, navigate, or keep important equipment working. Different power sources are used of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
is evi depending on where the spacecraft travels and how much energy it needs. explains reasoning Milth ESaar, e an Stlons:_|. Wicom Bt SHEEa S p nation
8 This evidence suggests' a Pa.thway because Pwar Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
systems when energy is limited. , Language vocabulary vocabulary language EpE’ﬂd on several
IS evidence suggests a cause because different mi . anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
9 This evid t b different mi Impact of Batteries anfl Storage o _ ) | work together to
to their environments and energy needs. Spacecraft need batteries or stored energy because their main power source is not always available. A ation with case evidence with some evidence but reasoning is weak evidence or logical
10 This evidence suggests a cause because successful s| spacecraft in orbit may pass through shadow, and a deep-space mission may not get enough sunlight support reasoning
d i h for solar pane Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
storage, and management working together. pathway showing how the problem with minor gaps accurate connections inaccurate
| ct Mi gads through the body
mpact on h explanation of system-level Explains most effects Partial understanding Limited
Power genera correctly understanding
its systems ke ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
store energy o explanation explanation explanation
functional all health General connection Limited connection No clear connection
! made
‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
Part7-TheB / some evidence evidence unsupported
Spacecraft get explanation
spacecraft use /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
use radioisoto general claim missing
§ . ith levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
or times with ,.:O{used used irrelevant
needed most. rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
- — Conneched y ‘ dalm uslng science concapts with mine gaps
e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
7
“thoughtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection
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