THE SPACE FOOD .
Gamify your students’

MYSTERY learning with this
NO PREP ] interactive and engaging

Case FRF 8656 — The Space Food Mystery

A teaglfof students is preparing for a simulated mission to the Intermnational Space Static
quiclly discover a major problem. Eating in space is not as simple as opening a unch box. |
i

5 | : n =
1 ardinary cups. Instead, food is packaged in spedal ways, some meals need water added before y S e ry C I V I y |

ing, and certain foods are chosen because they create less mess, Students abo bearn that food mijls
stored carefully so it stays safe, lasts a long time, and provides the nutrition astranauts nead.

v Fricaion exarnple, astronauts used drink pouches with straws ingtead of cups. In another,
tor@ilas were used more often than bread because loose crumbs can float in microgravity. Studeng
t many space foods are dehydrated, sealed, or specially processed 3o they can
Scientists know that astronauts need special food systems because microgra
changllk how behaves, and space misskons require food to be compact, safe, and easy to ! CQEETE-DMED
51"HAWE‘EF"-|F-E'

how food and liquids move

Astronauts need sp8 ays [0 prepare and eat L
Mo single obiervation fully expld™ & ) 5 & Sl O i Space,

You are a sclence detectlve assigned to investigate this space food mystery. *
Your Mission
= Identif- =ace is different from eating on Earth
: - 1 stored, and prepared for missions
~od and liquids
«re food safely in space
t you discover,

and Store Food in Space? ‘ _ .
Inderstanding How Astronauts Eat and Store Food in . ; ' SR D

FLACHEL S
Teach With ring food difficult in space?

Fergy o pared for astronauts?
: % f stems for storing and eating food in space?

DETECTIVE FILE ON SPACE AND
SPACE EXPLORATION




A complete student case

file with guided worksheets What You Get
for every step of the
R Full investigation

Investigation. NO-PREP. JUST PRINT TO GO!
10 detailed evidence cards

: : gt e — B breakdown
based on eating in space W

perinds of time ot 40 e Evidence Card 6 - Velero and Trays
. Arond ’ P
ation, students Aotice ma:é_: T ecial W5 - Food packages and utensils are often attached to trays with clips or Velere so they do
ctig 5 . i :
During the im igs, Instead, food |512¥3'-“='ce {hey create not drift away.
qrnman'-udr'!:t:n'f 5 are chosen Duallﬁnsl“"‘“ and P Pamg.
eating, and £&! 1 stays safe, basts 310 ' For bagh £ .
e stored carefully 0 1t acht L &:r;‘:-'.rr:t.:" I e Sty i i 1
- it & n
astromauts used AL P [ e 00 1he o ot 1 FPUY O gy ENEETICRS i thag chge
|n g Milssien example. e than read brcause e [s[ . deh il — -
. d mare ydrated, 56 ey Oizpo TS
illas woere LS 5 are def ) Rt
tr":sr‘:‘k“_”.“iﬂ-\;:rr\an'\l space foad yhat astronadts nead -:::r:xi“""‘*%hﬂq " "
aks ing: Geimntists koW Frigslans reaquin unds, e ety 3 Pathiay ey
witholt P foad behaves, and $pace ln::a"'“ 3k Condiions usv;nm“mm“““‘mm — 4 e
5. . rn " . .
changes how 7 el = At mang Detective Prompt: Why would floating utensils and food packages be a problem?
] i . Underssang,
tions include: ids 7 ng
Possible eARRNATOT e how faod and W EEL , Evidence Card 7 - Labeled Storags
. Mm':iust DFS“BIEI"O“‘WSM',lmE, 1 Food packages are carefully labeled and organized so astronauts can track what they
: ?::ial u:mes"i"'!“*m“w';:;l;me 4 have and when it should be used.
% Caretul storsge “ﬂETS:::w to prepare ¢ d
al
uts need SPEC anak i
e Astrond m!ullve"";'m o @5tT
o dngle gbserval ’
" Irvestis
sclence detective assigned to s
You are []
1 rent
u Your MISSION___ingin s"‘m(’:«;«l:ld‘l:fcre.s 1
ckaged, storet, .
Rubric Mames: Date: rS‘FP affects foed @ 3 - 9 |
Section Criteria Lavel & Level 3 | Level 2 | Lovel 1 aviry A store M"*ﬂmru.rm - o L
Part2- | Understanding | Answers are ccurate, thoraugh, and | Answers are accurate | Answers are partally comest | Answers are auts &t an P g sy, b 09 Aszronmy g 4y g, Detective Prompt: Why is careful storage and labeling important on a mission?
Background  of Core clearly explained using commect scientific | with clear explanations | or lack detail incomgplete or n daﬂ!‘“dﬁ oh what Ranking -] ::n Limag "esponsiig) o 5 [::I' Fend in Space?
Questions | Concepts ocabulary | | inaccurate 1
[ Ure of cvidence | Consistenty o Iformadontrom the | Uses reading ta support | Umited reference 1o reading D SN Spdcial drisk l:::h\ m Evidence Card B — Nutrition Planning
[  from Reading | background reading 1o support answers | most arwers | | eading E [ T ] Tha . A . .
, ’ Pard- | Understanding | Accurately iemtiies couse, pathueay, or | Carrctly denifies mast adenifics some categories | Misidenidies mest ow Do Astronaits | oting memer * “Tce L Astronaut meals are planned to provide enaugh calories, vitamins, and minerals during
vdenc | ofEvidence | impactfor all evidence and ciearly wvicence catogories tly butaxplanations are | evedance o provides mation prov dee Foud - long missions.
og sxplaing reasoning | with clear explana slete | tle explanation rdor Porhogy et in gppgia) -
Use of Scientific | Consistent, precise scientific vocabulary | Aparopriate sci o inconsistent Minimal scientific | w Nutrition Meed | Real-Warld Astronawt Meal Fanning Data
Language Jossbatarg  Language ke eating and [ car Diariby calaries. byt 1,900-8,200 calories per day
Partd- | Ranking & Rarking is logical and fully supported ing Rartially supported | Ranking lacks K nd el cievage srtamg — 1
Supet | hutifcaton | with case svidence with s west evidence erlegeal jgod packaged 85 fo0d 8y uring M par day | 3 maals < 1 sruack |
Ranking 5 reasoning ial Missiong Witamins. and mineral Meals sre planned bo provide 100% of dai and mirweral nesdi
= - - - — T 1 need spec = | | |
:::::w Em:m ::::;r:;:::;u:::::l;’;;:m p.:auf :‘B.L(h(v;::‘: undlear of uts ::;‘:;“-‘”Mmmh High-calorie airansut gn.,‘.— | Mbnit 3,200 calorias par diy
Tracking | Connections spreads through the body | Spacer Ui bahwgy Frit target in 3, 200-calocie plan | 2.5 cupd per day
Part6- Ovgan-Level Thorough explanation of system-level | Explaing Uimited foe | P0G ing by Wi itk et i 3, 200-cabarie & EUpE per day
impact | Understanding | effects correctly | understanding | bt femger 1
Analysks | Callular Chearty explain calluar Impact Mastly aci Incomplese Inaccurate or missing - |
Understanding | explanan tion | wxplanation | Gran target n 3, 200-calone plan | 10 sunices per day
Whole-Body | Strong connection to werall heaith General connection No dear connection Protein target in 3, 200-calorie plan | 7 ounces per day
L Impact marde | - 1
an7= Explanation Thorough, logies explanation uiing Cear Xplanation with lemited | Minimal of Dairy targed in 3, 300-calorie plan | 3 cups per day
et ki ittt sty o ieippanas Detective Prompt: Why is nutrition especially important in space?
en expianation
Part - Claim Chear, specific, scentifically accurate 1 present but vague Claim unclear or a—
CER claim & | missing
ted or weak evidence Evidense missing o
retevant
‘mited reasoning connection | No diear reasoning

Basic or incomplete solutions | Solutions missing or
unrealistic

| Minimal effort

Basic respanse

Evidence Multiphe relevant pieces of case
evidence used

Reasaning Clearty explains how evidence supports
l claim using science concepts
Patd- | Reaiatic Thoughtful persanal, community, as
Solutions & | Solutions medicalfsystem solutions
Action Plan
Part10- | Thoughtfulness | Deep reflection with personal

B Imsight ction

tation & Recordin
0 Evidence Cards to Determine Culprit




HOW THIS ACTIVITY HELPS YOU
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> Drives hlgh engagement while still 1. Step into the role of a Sciepse-Detective.
2.Examine real scientifig’Space evidence [rom Earth

meeting academic goals as students are  and beyond.
interested in what they’re doing 3.Track the pathway of how astronauts eat in )

_ _ _ space using sciefice and technology.
Y>> Builds deep understanding with real-

world relevance as the students 5 Build a scientific cash.

analyze real evidence, make Reasoning. |
6. Propose real solutions that matter.
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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.
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The Space Food Mystery

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

Case File #656 — The Space Food Mystery

A team of students is preparing for a simulated mission to the International Space Station, but they
quickly discover a major problem. Eating in space is not as simple as opening a lunch box. In
microgravity, crumbs can float away, liquids can drift into equipment, and food has to stay safe for long
periods of time.

During the investigation, students notice that astronauts do not usually eat from open plates or drink
from ordinary cups. Instead, food is packaged in special ways, some meals need water added before
eating, and certain foods are chosen because they create less mess. Students also learn that food must
be stored carefully so it stays safe, lasts a long time, and provides the nutrition astronauts need.

In one mission example, astronauts used drink pouches with straws instead of cups. In another,
tortillas were used more often than bread because loose crumbs can float in microgravity. Students
also found that many space foods are dehydrated, sealed, or specially processed so they can last longer
without spoiling. Scientists know that astronauts need special food systems because microgravity
changes how food behaves, and space missions require food to be compact, safe, and easy to store.

Possible explanations include:
* Microgravity changes how food and liquids move
* Food must be sealed so it does not float away
e Special processing helps food last longer
e Careful storage systems keep food safe
e Astronauts need special ways to prepare and eat food in space
No single observation fully explains how astronauts eat and store food in space.

You are a science detective assigned to investigate this space food mystery.
Your Mission

* Identify why eating in space is different from eating on Earth

e Analyze how food is packaged, stored, and prepared for missions

e Track how microgravity affects food and liquids

e Explain how astronauts eat and store food safely in space
The success of the mission depends on what you discover.

Part 2 — Background: How Do Astronauts Eat and Store Food in Space?
Read the background information provided “Understanding How Astronauts Eat and Store Food in
Space” then answer:

1. What challenges make eating and storing food difficult in space?

2. How is space food packaged and prepared for astronauts?

3. Why do astronauts need special systems for storing and eating food in space?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to eating In
space and its difficulties.

Part 2 — Understanding How Astronauts
Eat and Store Food in Space

Students read a short background passage
and answer guiding questions to build
foundational understanding before
analyzing evidence.



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.

O Cause [ pathway O Impact

Example Evidence Log Entry
This evidence suggests a pathway because special packaging helps astronauts manage food safely
under changing space conditions.

Evidence # Key Understanding
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Part 4 - Suspect List How Do Astronauts Eat and Store Food in Space?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way

Special drink pouches,
trays, and utensils reduce
floating messes

Food is sealed in special
packaging

Careful storage systems
keep food safe during
missions

Microgravity changes how
food and liquids behave

Special processing helps
food last longer

Part 3 — Evidence Log

Students begin examining the evidence cards and

record key information, observations, and insights in

their evidence log.

Evidence Card 6 — Velcro and Trays
Food packages and utensils are often attached to trays with

Detective Prompt: Why w

Part 4 — Evidence Analysis

Evidence Card 3 — Dehydrated Meals
Some space foods are dehydrated and need water added before astronauts can eat
them.

- LiE

Detective Prompt: Why might dhydrated food be useful during a mission?

Evidence Card 8 — Nutrition Planning
Astronaut meals are planned to provide enough calories, vitamins, and minerals during

_ N | L
ould floating utensils and food packag

long missions.
Nutrition Need Real-World Astronaut Meal Planning Data
Daily calories About 1,900-3,200 calories per day

Meals per day

| 3meals + 1 snack

plan

Vitamins and minerals Meals are planned to provide 100% of daily vitamin and mineral needs
High-calorie astronaut plan About 3,200 calories per day

Fruit target in 3,200-calorie plan 2.5 cups per day

Vegetable target in 3,200-calorie 4 cups per day

Grain target in 3,200-calorie plan

10 ounces per day

Protein target in 3,200-calorie plan

7 ounces per day

Dairy target in 3,200-calorie plan

3 cups per day

Detective Prompt: Why is nutrition especially important in space?

Students summarize each piece of evidence, identify

how astronaughts eat and store food in space, and

generate questions, 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 Card 6 — Velcro and Trays
Food packages and utensils are often attached to trays with clips or Velcr
not drift away.

Evidence Card 7 — Labeled Storage
Food packages are carefully labeled and organized so astron

- N .
Detective Prompt: Why is careful storage and labeling important on a mission?

Evidence Card 8 — Nutrition Planning
Astronaut meals are planned to provide enough calories, vitamins, and minerals during

Vitamins and mine
High-calorie astronaut p

rt 3 — Evidence Log

ch Evidence Card, answer the questions below in 1-2 sentences in the chart.
Fruit target in 3,200-calori mmarize the evidence in your own words.
Vegetable target in 3,200- ry that best fits each piece of evidence.
plan ay O impact
Grain target in 3,200-calor
Protein target in 3,200-cal
Dairy target in 3,200-caler

Detective Prompt: W

y because special packaging helps astronauts manage food safely

Key Understanding

Images

Graphs

Evidence Card 6 — Velcro and Trays

Food packages and utensils are often attached to trays with clips or Velcro so they do
not drift away.

Detective Prompt: Why would floating utensils and food packages be a problem?

Evidence Card 7 — Labeled Storage

Food packages are carefully labeled and organized so astronauts can track what they
have and when it should be used.

Detective Prompt: Why is careful storage and labeling important on a mission?

Evidence Card 8 = Nutrition Planning
tmeals are planned to provide enough calories, vitamins, and minerals during
ns.
ition Need | Real-World Astronaut Meal Planning Data
| About 1,900-3,200 calories per day
| 3meals + 1 snack

minerals | Meals are planned to provide 100% of daily vitamin and mineral needs
astronaut plan | About 3,200 calories per day
in 3,200-calorie plan 2.5 cups per day

get in 3,200-calorie | 4 cups per day

in 3,200-calorie plan 10 ounces per day
tin 3,200-calorie plan | 7 ounces per day
In 3,200-calorie plan 3 cups per day

Prompt: Why is nutrition especially important in space?

Card 9 — Repeated Mission Pattern

{peated missions, astronauts ate safely only when food was sealed, stored
nd prepared for microgravity.

Prompt: What does this pattern suggest about eating in space?

Part 4 - Suspect List How Do Astronauts Eat and Store Food in Space?
Rank the suspects from 1 (most ible) to 5 (least responsible)
Ranking | Suspect Why You Ranked It This Way
Special drink pouches,
trays, and utensils reduce
| floating messes

Food is sealed in special
packaging

| Careful storage systems
keep food safe during

| missions
Microgravity changes how

| food and liquids behave
Special processing helps
food last longer

Card 10 - Food and Equipment Safety

nners design space food systems to reduce spills, floating bits, spoilage, and
le the spacecraft.
Prompt: Why do food systems need to protect both astronauts and

?

.

Text
Only




i e the way food and liquids behave?

Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect is
most responsible for the problem.

Part 6 — Pathway Tracking

Students determine how astronauts
safely eat In space.

Part 7 — Impact Analysis

Students analyze why eating In space is
so different than eating on Earth using
evidence from the case to support their
answers.



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 challenges make eating and storing food difficult in space?

Eating and storing food is difficult in space because microgravity
spoils, and astronauts need safe, compact food that can last a Ic

2. How is space food packaged and prepared for astronauts?
Space food is packaged and prepared so it stays sealed, lasts a |
microgravity.

3. Why do astronauts need special systems for storing and eating
Astronauts need special systems because food must be stored s
handled without making a mess in microgravity.

Part 3 - Evidence Log — Key Points

Evidence #

Key Understandi

1

This evidence suggests a cause because liquids behave
kept contained.

2 This evidence suggests an impact because floating crui
problems inside a spacecraft.

3 This evidence suggests a pathway because removing w
storage mass.

4 This evidence suggests a cause because special proces:
missions.

5 This evidence suggests an impact because foods that s
as processed foods.

6 This evidence suggests a pathway because clips and V¢
in microgravity.

7 This evidence suggests a pathway because careful orgi
safely over time.

8 This evidence suggests an impact because astronauts r
during missions.

9 This evidence suggests a cause because repeated miss
controlled food systems are necessary in space.

10 This evidence suggests an impact because food system

and spacecraft equipment.

Part 4 — Sample Suspect Ranking

Ranking Suspect
1 Microgravity changes how food and liquids | This is the mz
behave from eating ©
2 Food is sealed in special packaging Sealed packa
and liquids flc
3 Special processing helps food last longer Long mission:
usable over ti
4 Careful storage systems keep food safe Safe storage |
during missions nutrition, anc
5 Special drink pouches, trays, and utensils These are im|
reduce floating messes the larger foc

Part 5 — Pathway Tracking
Food prepared on Earth = microgravity changes how food and liquids behave - food is sealed,
attached, or specially prepared -» astronauts eat and store it safely in orbit

Part 6 — Impact Analysis
Impact of Microgravity

Microgravity changes how food and liquids behave because crumbs, drops, and packag
instead of staying in place. This means astronauts cannot use ordinary plates
items the same way people do on Earth. Food systems must be designed
microgravity.

Impact of Packaging and Storage
Astronauts need sealed packaging and care
organized during a mission. Special pa

Understanding How Astronauts Eat and Store Food in Space

Eating in space is very different from eating on Earth. On Earth, food stays on a plate, drinks stay in a
cup, and crumbs usually fall to the table or floor. In space, astronauts live and work in microgravity,
which changes how food and liquids behave. Because of this, astronauts cannot eat and store food in

the same way they do on Earth.

Eating and storing food is difficult in space be

food spoils, and astronauts neas

crumbs and drops.z

2

with equipms
astro

L

safe.

Certain foods are chosen because they work better in space. For example, astronauts often use tortillas
instead of sliced bread because tortillas create fewer crumbs. This makes them easier to manage in

0 it stays sealed, lasts a long time, and can be eaten safely in
ydrated, which means water is removed so the food is lighter and can
ater before eating these meals. Other foods are freeze-dried or specially
can stay safe without spoiling quickly. Drinks are usually kept in sealed

s instead of open cups.

onauts need special systems because food must be stored safely, prevented from floating away,
and handled without making a mess in microgravity. Packages are often attached to trays with clips or
Velcro so they stay in place. Food is also carefully labeled and organized so astronauts can find it,
prepare it, and use it before it spoils. These systems help keep both the astronauts and the spacecraft

makes food and liquids float, fresh
an last a long time. In microgravity, loose
raft. This can create messes and may interfere
Js to stay safe for days, weeks, or even months, so
poils quickly.

processing methods help food |
manage supplies over time. Rubric Names: Date:
Section Criteria Level 4 Level 3 Level 2 Level 1
Impact on Space Missions Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
A reliable food system is important b salthy, avoid contamination, and Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
protect spacecraft equipment. If food o machinery, it can create safety Questions | Conoepes Yocabuary inaccurate
: . b Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading Does not reference
problems. Good food systems support L urvival and mission success. from Reading | background reading to support answers | most answers reading
Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
Part 7 — The Big Question of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
Astronauts eat and store food in space by using special food systems designed for microgravity. explains reasoning Milth ESaar, e an Stlons:_|. Wicom Bt SHEEa S p nation
Because food and liquids can float, astronauts use sealed pouches, attached trays, and carefully Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
) . . . Language vocabulary vocabulary language
packaged meals. Food is also processed and stored so it lasts longer and stays safe during missions. The onking & Ranking & Iogical and fully supparted Ranking Is mostly logical | Ranking Is partially supparted | Ranking lacks
evidence shows that microgravity, packaging, storage, and preparation all work together to make ation with case evidence with some evidence but reasoning is weak evidence or logical
eating possible in orbit. support reasoning

Clearly traces accurate multi-step
pathway showing how the problem

Shows correct pathway
with minor gaps

Shows limited or partially
accurate connections

Pathway is unclear or
inaccurate

RREER=SER gads through the body
Claim h explanation of system-level Explains most effects Partial understanding Limited
Astronauts ne correctly understanding
missions req ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Evidence explanation explanation explanation
1. Astro all health General connection Limited connection Mo clear connection
float made
] ‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
2. Astro ' some evidence evidence unsupported
/ explanation
Reasoning /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
The first piec general claim missing
are on Earth. levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
. ,,:o'e(used used irrelevant
problems in a rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
need sealed ' 3 claim using science concepts with minor gaps
special food systems are necessary in space. e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
»
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection

"1 eaten early in the

lories, vitamins,
d must not only be
ion.

alth, spacecraft
create serious
special design.

solves everyday
0 astronauts need
ms make it
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