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In one part of the investigation, an iron paper clip was pulled toward the magnet right away,
but an aluminum can and a copper penny stayed still. In another test, a steel object was
attracted, but a plastic ruler and a wooden craft stick showed no movement at all. Students
began to wonder why only certain materials respond to magnets.

Wscientists know that magnets interact strongly with only a few kinds of materials, especially
Whose made of iron, nickel, or cobalt. However, the way materials are arranged and what they §
f both affect whether they will respond to a magnet.

stions include:
. ] ntain iron, nickel, or cobalt
» magnetic

to magnets
ontains iron
ymething is magnetic
ilerials I"I!‘Spﬂ *
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Your Mission

= Identify which materials respond to magnets

» Analyze why some metals are magnetic and others are not
* Track h~ ~<ition affects magnetic behavior
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T *nd on what you discover.
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A complete student case file
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time VYIth 2 fully structured, |0 5 o NV ECTIGATION
print-and-go investigations. Students:

- . : : 1. Step into the role of a Science-Deteci
> Drives hlgh engagement while st 2.Examine real scientifig/vidence froin qru\pd the

meeting academic goals as students are ~ world.
Interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as the students

analyze real evidence, make ‘Reasoning.

: : . 6. Propose real solutions that matter
con neCtlonS1 and Uusl ng C E R to eXp|a| N Y %K% The added images and graphs enhanced the activity. My

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

eve rd ay C h em IS'[I‘y. an effective introduction to the topics. - Mystery Resource Buyer ’




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

— FULL
ANSWER KEY

A

RUBRIC EVIDENCE
o6 CARDS o
Yk %K% 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 magnetism is and how magnets interact

with materials

Which materials are magnetic (iron, nickel,

cobalt)

Why some metals are magnetic while others are

not

@ How atomic structure affects magnetic properties

/ Why nonmetals do not respond to magnets

/ Why appearance does not determine magnetism

\/ How steel can be magnetic due to iron content

\/ How to identify patterns in scientific investigations

./ How to use Claim-Evidence—Reasoning (CER) to
support explanations

@ How magnetism is used in real-world applications

like sorting and engineering

QQ

S

QR




Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
s v MaEntic Mix Up Mystery detectives and are introduced to the

Name: Date:

Case File #648 — The Magnetic Mix-Up Mystery L] n
A group of students were testing different classroom objects with a magnet when they noticed e

something strange. Some objects snapped quickly toward the magnet, while others showed no V y y I y ’
reaction at all. Even more confusing, a few shiny metal objects did not respond, while some dull

gray ones were strongly attracted.

[ [
In one part of the investigation, an iron paper clip was pulled toward the magnet right away,
but an aluminum can and a copper penny stayed still. In another test, a steel object was m agn e ’c m a e r’a S.
attracted, but a plastic ruler and a wooden craft stick showed no movement at all. Students

began to wonder why only certain materials respond to magnets.

[ ]
Scientists know that magnets interact strongly with only a few kinds of materials, especially [ |
those made of iron, nickel, or cobalt. However, the way materials are arranged and what they — -

are made of both affect whether they will respond to a magnet.

Possible explanations include:

S — Some Materials Respond to Magnets

* Nonmetals do not respond to magnets
» Steel can be attracted because it contains iron
* Appearance does not always show whether something is magnetic

No single observation fully explains why only certain materials respond to magnets. St u d e n tS re ad a S h 0 rt b aC kg ro u n d p aS S age

You are a science detective assigned to investigate this materials mystery.

Your Mission

» |dentify which materials respond to magnets " n n "

* Analyze why some metals are magnetic and others are not

ey e e e e and answer guiding questions to build
* Explain why only certain materials are attracted to magnets

The results of the investigation depend on what you discover.

2 St W Mk SO e gt foundational understandin g before an alyZi ng

Magnets"” then answer:
1. What kinds of materials are usually attracted to magnets?

n
2. Why do some metals respond to magnets while others do not? e V I d e n C e
[

3. Why don’t materials like wood, plastic, or aluminum respond strongly to magnets?



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

key information, observations, and insights in their

Part 3 — Evidence Log

For each Evidence Card, answer the questions below in 1-2 sentences in the chart. " d I iv::::::nc:r:‘tss:i;f::::?ni?rnsa?ft:::te d by the magnet throughout the
1. Summarize the evidence in your own words. e VI e n C e O g . Irwestigation g
2. Choose the one category that best fits each piece of evidence. ’
0 Cause
[ Pathway
U Impact Evidence Card 7 — Metal-Looking Object

3. What question does this evidence raise for you? A shiny silver-colored key did not respond to the magnet even though i - +

like metal.
Example Evidence Log Entry _— —— \
This evidence suggests a cause because the object was made of iron, which is strongly attracted = : . : .

Detective Prompt: What does this tell you about wood and magnetic attract

to magnets.
Evidence # Key Understanding
1 Evidence Card 10 - Repeated Trials
2 Across repeated tests, materials showed consistent magnetic or nonmagnetic
behavior, )
Material Tested Trial 1 Trial 2 Trial 3 Overall Result
3 s | Response | I Resg
3 Detective Prompt: Why is appearance alone not enough to predict magnetis Iron nail Attracted Attracted Attracted Strongly
i 1 magnetic
Steel paper clip Attracted Attracted Attracted Strangly
g | | magnetic
Nickel coin Weakly Weakly Weakly Weakly magnetic
6 , attracted | attracted attracted
u u Cobalt sample Attracted Attracted Attracted Strangly
1 | | magnetic
7 | Aluminum foil Mo attraction Mo attraction Mo attraction Mot magnetic
Copper wire Mo attraction N attraction Mo attraction Mot magnetic
a Waooden craft Mo attraction Mo attraction No attraction Mot magnetic
el
g
| | | | | | |
: Students summarize each piece of evidence, identify

Part 4 — Suspect List: Why Do Only Certain Materials Respond to Magnets?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking Suspect Why You Ranked It This Way

what it reveals about what makes certain materials

Some materials contain iron

S magnetic, and generate questions, building critical

Steel contains magnetic metal

thinking and reasoning skills.



Y>Al

>Students analyze each Evidence Card and

EVIDENCE CARDS

| Evidence Cards come in two versions -

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

Evidence Card 7 — Metal-Looking Object
A shiny silver-colored key did not respond to the magnet even thoug
like metal.

Evidence Card 8 — Nickel Test
A nickel-containing object was weakly attracted to the magnet.
Detective Prompt: What does this suggest about nickel and magnetism?

Evidence Card 9 - Sorting Tray Results
Objects containing iron or steel were collected into the magnetic group, while
aluminum, copper, plastic, and wood stayed in the nonmagnetic group.

record the following in their Evidence Log
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests

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

hoose the ongsgategory that best fits each piece of evidence.

Detective Promp

his evidence raise for you?

e because the object was made of iron, which is strongly attracted

Key Under

What causes it :
Pathway

Part 4 — Suspect List: Why Do Only Certain Materials Respond to Magnets?
Rank the suspects from 1 (most r ible) to 5 (least responsible).
Ranking | Suspect Why You Ranked It This Way
Nonmetals like wood and plastic

Its impact
3. Explain what question
for them?

Some materials contain iron
Appearance of the object
Only certain metals are magnetic

this evidence raises

Steel contains magnetic metal

Images

Graphs

Evidence Card 6 - Wooden Craft Stick

A wooden craft stick remained unaffected by the magnet throughout the
investigation.

Detective Prompt: What does this tell you about wood and magnetic attraction?

Evidence Card 7 - Metal-Looking Object

A shiny silver-colored key did not respond to the magnet even though it looked
like metal.

Detective Prompt: Why is appearance alone not enough to predict magnetism?

Evidence Card 8 - Nickel Test
A nickel-containing object was weakly attracted to the magnet.
e Prompt: What does this suggest about nickel and magnetism?

Card 9 - Sorting Tray Results

ntaining iron or steel were collected into the magnetic group, while
n, copper, plastic, and wood stayed in the nonmagnetic group.
& Prompt: What pattern do you notice in the magnetic materials?

Card 10 - Repeated Trials
gpeated tests, materials showed consistent magnetic or nonmagnetic

Tested Trial 1 Trial 2 Trial 3 Overall Result
R

- Attracted Attracted Attracted Strongly

- | | | | magnetic

er clip Attracted Attracted Attracted Strongly

- magnetic

in Weakly Weakly Weakly Weakly magnetic

. attracted attracted attracted

mple Attracted Attracted Attracted Strongly

- magnetic
foil | No attraction No attraction No attraction Not magnetic

No attraction No attraction No attraction Not magnetic

faft MNo attraction No attraction No attraction Not magnetic
r No attraction No attraction No attraction Not magnetic
Prompt: What does consistency suggest about the cause of magnetic
7

|

Text
Only




Example:

Part 6 = Impact Analysis

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 what causes certain
materials to be magnetic.

Part 7 — Impact Analysis

Students analyze how magnetism is
governed by everyday chemistry 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.



Understanding Why Some Materials Respond to Magnets
Magnets are used in many parts of everyday life. People use magnets in tools, electronics,
motors, and even recycling systems. Magnets can pull on certain objects without touching
them, which makes them very useful. However, not all materials respond to magnets in the

same way. Some objects are strongly attracted, some are weakly affected, and many show no
response at all.

e made of. Materials that contain
hese materials are known as magnetic
(c substances, which is why objects like

The reason for this difference is based o
iron, nickel, or cobalt are
materials. Iron._i

paper clis acted to magnets. Steel often responds to

Teacher Answer Key -
Part 2 — Background Questions '
:;iwh';“ kinds of materials are usually attracted to magnets? ‘ . Some metals respond to magnets because of how their

aterials containing iron, nickel, or cobalt are usually attracte ) : h
2. Why do some metals respond to magnets while others do ic materials, the atoms are organized in a way that allows them
Some metals respond because their atoms are arranged ina v Part 5 - Pathway Tracking Lgnetic effect. This allows magnets to pull on these materials. Other
attraction, while other metals do not have this property. Object tested = material checked for iron, nickel, or cobalt < magnetic attraction occurs if num and copper, do not have this type of atomic arrangement, so they are

3. Why don’t materials like wood, plastic, or aluminum respc

magnetic metals are present - object moves toward magnet
These materials do not contain strongly magnetic substances .

racted to magnets. This explains why an aluminum can or a copper object may

ove when tested with a magnet, even though they are metals.
Part 6 - Impact Analysis

Part 3 - Evidence Log — Key Points Impact on Materials:

Evidence# | Ky Understand Material composition determines whether an object will respond to a magnet. Materials that are not metals, such as wood and plastic, also do not respond strongly to
i TIE Svidence SEReHS 3 CauSSe becauss Won i Impact on Investigation Results: magnets. These materials do not contain iron, nickel, or cobalt, so magnets have little to no
2 This evidence suggests 2 cause because alumk Two objects can look similar but behave differently if they are made of di effect on them. This is why objects like a wooden craft stick or a plastic ruler remain still durin,
3 This evid ts a path b t
s evidence suggests a way because ste R A Usa:
oo lmpagt on RFabWurlc! Use: ‘ L a magnet test.
contains. Knowing which materials are magnetic helps engineers sof
4 This evidence suggests a cause because coppe machines.
5 This evidence suggests a cause because plastic Appearance can sometimes be misleading. Some objects may look shiny or metallic but still do
magnetic‘ Part?—'l‘he B|‘ q“stion Anat rachand A maanate Thic ic harsiica maanatic habhasuisar danande an tha rmmsﬁim nf u‘a
6 This evidence suggests a cause because wood Only certain materials respond ifferently if they
metals. material is made of. Materials ile Rubric e i
7 This GV@E"CE suggests an impact because app materials like aluminum, coppe e P T T T =T
de!:enn-wme magneu sm. - Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are i
8 This evidence suggests a pathway because nic Part 8 - CER Example Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or ign technology.
can respond to magnets. Claim Questions | Concepts vocabulary inaccurate her materials
9 This evidence suggests a pathway because ma Only certain materials are attracted t suse they contain magnetic metals such as ;J:mc';::ddlﬁ:“ ::::;?::;L’ r'::; i ;;T;T::::;?::;:; ::;i ;e::::.;u ot || mltacl refersice o resting ?;ﬁ:; Gl choose the
wt!ethe_r L Objed be'ongs in the magnetic or iron or nickel. Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
10 This evidence suggests an impact because rep Evidence of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
magnetic attraction depends on material type 1. The iron paper clip snapped quickly toward the magnet. explains reasoning with clear explanations | incomplete little explanation
2. The aluminum can and copper penny did not move, Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific e made of and
Part 4 — Suspect Rankin Language vocabulary vocabulary language .
- E - Ilns.oning . . . anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks uawllv magnetlc,
Ranking Suspect I Iron is strongly magnetic, so the paper clip was attracted. Aluminum and copper do not behave tion with case evidanca with some evidenca but reasoning is weak evidence or logical hy some
1 Some materials contain Iron is one of the main the same way, so they stayed still. This shows that magnetic attraction depends on material support reasoning
iron magnets. compositiol Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
i 1 ' pathway showing how the problem with minor gaps accurate connections inaccurate
2 Only certain metals are Not all metals respond i thacick ik by
. _ aads through the
magnetic - n deper.lds on the mate'rw Part9 = Sel h explanation of system-level Explains most effects Partial understanding Limited
3 Steel contains magnetic | Steel is often magnetic Personal: correctly understanding
metal Test unkno ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
4 Nonmetals like wood and | These materials do nof Classroom explanation explanation explanation
plastic metals. Group mate all health Ger:jeral connection Limited connection No clear connection
. . . maae
5 Appearance of the object | Looking metallic does | Scientific '( _aing Clear explanation using | Basic explanation with limited | Minimal or
: o o
magnetic. ::ISIE ;“TB"' / some evidence evidence unsupported
elptul. r r explanation
a I n u /fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
Part 10 - R¢ general claim missing
One thing t fé,::’::a nt pieces of case us::serr;e relevant evidence | Limited or weak evidence :E::::-:::tmissing or
Lhat:’:me ] rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
ne char . claim using science concepts with minor gaps
_ | would test more objects made of different materials instead of guessing based on appearance. / Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
’ medical/system solutions most categories unrealistic
//Trfhoughtfulness Deep reflection with personal Clear reflection Basic response Minimal effort
& Insight connection
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