THE MUSCULOSKELETAL
SYSTEM INJURY MYSTERY

Gamify your students’

learning with this
e Y . interactive and engaging
Mystery Activity.
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A complete student case file

with guided worksheets for

every step of the investigation.

10 detailed evidence cards

based on real musculoskeletal
system injury research and real-

world examples that include
Images, graphs, and text.

A full teacher answer key .
marking rubric with sample
responses.

Rubric
Sestian
Par2-
Background
Questions

pana-

£
H

Partd -

Ranking.
Parts—
Pathway
Tracking
Parth =

1

ahysis

Part7=

The Big

Question
PartB-
L=

Mames:

Criteria
Understanding
of Core
Concepts
Use of Evigence

| from Reading

Understanding
of Evidence

Use of Scientific
Language
Rariking &
ustification

Couse-and-
Effect
Cennections
Organ-Level
Understanding
Callutar
Understaning
‘Whole-Body
Impact
Explanation
Using Evidence

Claim
Evidence
Reasoning

Realistic
solutions

Thoughtfulness
& Insight

What You Get

The Musr.uloskeletai Syst
erview
part 1—Mission riefing & Case ov
Name:
|
Ccase File 4639 - The Mt_ls:u\o::re
Doctors and athletic trainers
weakness,
me patients

porting an increa:

ruscle

movements. 50 e with balance, ool

Leved 4
Angwers are accurate, thoraugh, and
chearly explained using comect scientific
wiscabulary
Consistently uses information from the:

background reading to support answers |

Accurately identifies cause, pathway, or
impact for all svidance and cearty
euplains reasoning

(Consistent, precise scientific vocabulary

Ranking is logical and Fully supported
with case evidence:

Chearhy traces accurate multi-s1ep
pathway showing how the problem
spreads through the body

Tharough explanation of system-level
efests

Chearty expiains callular impact

Strang conneciion to averall health

Thorough, logical explanation using.
multiple pittes of evidence

Chear, specilic, scientificat

Level 3
Answers are accurate
with clear explanatiors

Wses reading to support
most answers

Correctly identifies mast |

wasence categosies
with clear explanations

T Appropriate scientific

vocabulary
Ranking is mostly logical
with some evidence
support

Shaws correct pathway
with minor gaps

Explains mest effects
correctly
Mostly axcurate

| exptaration

General connection
made
Clear explanation using

em Injury Mystery
pate: __—

ery S
etal System lﬂlur\r5'::‘";:1""'13‘.l s experiencing join

§ motion, and difficulty perfo
e o 1

rdinatio

reing everyday

alking of lifting

by edical tests

g posture. M
and abnormal

ctivities such as
n, of maintainin|
d bone support,

rs strug! X 1an, reduce
objects, while othe e strain, joint inflammation,
show signs of mUse
movement patterms- loske
A s
. ect a breakdown in - :l: Whe Part 3 Eyigance
Health officials z—.usq:t Snd protection of the V-he bo each Evidency lc:‘d
:
movement, SUPPOT S 1 L etioning properiY: ! * SUMMarize the pyiger | " JU¥5t10n below o 1
: are injured or Chodse the TICE U0 YOUr own worgs sentences in ghe
tissues 101 o O Category that by .
injury has been linked 10: What causes jp €3 fits Bach piace of evidgnce
Musculoskeletal W‘k‘:::s and fatigue 5:;":"“'!»' :
eal mpact
« MuscleW : ation * What ;
2 i and inflamm - I question does g,
« Joint nﬂg‘“a“_‘bmw and mobility ;";'::_l::wdm 8 Enty (e 08 3e for you
L
Reduceosturz and balance time. © SUBBEStS 2 cause bocayse repestan, : _notrelated to this topjg;
= . b |
g :sed fisk of further injury Evidence y | %3 O foints can damage
« Incre ] f =
LW Y Undorstang
1om explains the ful ﬁ'“"‘;emnm 2 e
No single svll“D 3 the effects can spread DeY .
system is injurec,
v —.meail health. 4
Date: e assigned 10 invest 5
Level 2 Level 1
Angwers are partially comect | Answers are. &
ar lack detail incomgiete or 5
insecunie '
Umited reference 1o reading P mus(ubﬁke.e‘a' “‘:
| eading i B
Jdentifies some categories Misidentifios most USES mus:mosk?“’
comectly bus axplanations are. | evebance or rovides - ries affect the DOl ]
| incomlete | it explanation juries :
Limited of inconsistent Minimal scientific ns that 5uppott re1 )
| vocabulary | language W
Ranking i partially supported | Ranking cks ave depends on
but reasoning is weak evidence or logical M M
| | seasoning | = Sutspact Lice:
Shows imited or partially | Pathway s unclear o¢ . What s the Musc! Rank the susppop. -+ WHatIs Causing the
sccurate conections inaceurate g rovk Each rangPECIS 7O 1 imest rpsgaos TTUV?
| | information P ank can only be usag iy “ponsible) 1o 5 (least
Partial understandng ;‘,’.“s:iawdmn ug;ul-oikdem SY5 v e
| Basic or Incomplete | inaccurate or missing 1o OVETUSE OF strgin T 1
| expianation | expianation thy musculoskel This Way

Umited connection No dear connection

u]ox_,mmal injut

Basic explanation with imited | Minimalor
evidense unsupported
explanation
Claim present but vague Claim unclear or
| | missing
Limited of weak evidence Evidence missing o
| relevant

| Umited reasoning connection | No dlear reasoning

Solutions missing or
unrealistic

| Basic or incomplete salutions

| Basic respanse | Minimal effort

Joint inflammatinn

Paor posturg or

Patterns ovement

Muscle imbalancs o weakness |

Madequate Fecavery or ragt

Interpretation & Recordin
10 Evidence Cards

O-PREP. JUST PRINT TO GO!

Full investigation
breakdown

Evidence Card 6 — Poor Posture
Postural (the body's position) nts show mi
sitting, increasing strain on muscles and joints.

1t during standing or

Detective Prompt:
How does posture affect the musculoskeletal system?

Evidence Card 7 — Delayed Recovery
Muscle soreness and stiffness last longer than expected after activity.

Muscle Soreness and Stiffness After Activity
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Recovery

e Soreness

] '] 0 80 " 100 120
Yooy After Activity

Detective Prompt:
Why is recovery important for tissue repair?

o Determine Culprit




HOW THIS ACTIVITY HELPS YOU

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

2> Drives high engagement while still ~ 2.Stepinothe role of a Scignee
meeting academic goals as students are _
Interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make
connections, and using CER to explain ey
the impact on the human body. o ot tatution o s opics . Nystery Resoureo g @

Reasonlng ..
5. Propose real solutions that matter



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

Py

RUBRIC EVIDENCE °
CARDS
Y% % % % This product will make a great addition of Environmental

Lo 17
Sk

Mystery Mondays for my Environmental Issues Curriculum, with no
teacher prep needed. - Mystery Resource Buyer

What the musculoskeletal system is and how it
supports movement

How muscles, bones, joints, tendons, and
ligaments work together

QQ

Why muscle weakness reduces stability and
coordination
How joint inflammation limits range of motion

N

/ Why muscle imbalance places stress on joints
/ How poor posture spreads strain through the body
./ Why recovery time is essential for tissue repair

W\

@ How repeated stress leads to injury over time
@ How altered movement patterns increase injury risk

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



Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
— detectives and are introduced to the

Case File #639 — The Musculoskeletal System Injury Mystery
Doctors and athletic trainers are reporting an increase in patients experiencing joint pain,

muscle weakness, stiffness, reduced range of mation, and difficulty performing everyday - - - "
movements. Some patients report pain during normal activities such as walking or lifting m us c u O S e e a S S em ’n ur I S I l I I aC
objects, while others struggle with balance, coordination, or maintaining posture. Medical tests y

show signs of muscle strain, joint inflammation, reduced bone support, and abnormal
movement patterns.

camonassme s mesens s | 0N 0OAY SYStEMS, @nd how it impacts health.

movement, support, and protection of the body. When muscles, bones, joints, or connective
tissues are injured or not functioning properly, the body cannot move efficiently or safely.

sttt s oo e Part 2 - Background: The

« Joint pain and inflammation
* Reduced flexibility and mobility

 pormnedies Musculoskeletal System and Movement

No single symptom explains the full problem. What is clear is that when the musculoskeletal
system is injured, the effects can spread beyond movement and impact daily function, energy

Students read a short background passage

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

and answer guiding questions to build

+ Identify what causes musculoskeletal injuries
¢ Describe how injuries affect the body
+ Propose solutions that support recovery and prevention

foundational understanding before analyzing

Part 2 — Background: What Is the Musculoskeletal System?
Read the background information provided, then answer:

|
1. What is the musculoskeletal system, and what does it do? eVI d e n C e
2. How is a healthy musculoskeletal system different from one that is injured? u

- AN ans matssnt ilaslh alabal tmisntas iR s il o dadbandk aanks™

The Musculoskeletal System Injury Mystery
Part 1 — Mission Briefing & Case Overview




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.

| | | |
« Summarize the evidence in your own words. t h e I r eVI d e n C e | O
« Choose the one category that best fits each piece of evidence. . EVISInEa Eard|0i=PEon Rost e

Postural (the body's position) assessments show misalignment during standing or
[0 What causes it sitting, increasing strain on muscles and joints.

O Pathway Evidence Card 8 — Reduced Bone Support
N Bone density scans show lower-than-normal support in affected areas.
O Its impact ity PP

Bone Density Scans: Normal ve Reduced Support

o

« What guestion does this evidence raise for you? R owte thar et o il /{‘/ 7 4« %
Example Evidence Log Entry (Model response only — not related to this topic) v . - %
This evidence suggests a cause because repeated stress on joints can damage cartilage over Eos Evidence Card 7 - Delayed Recovery
time 2 Muscle soreness and stiffness last longer than expected after activity.
. g o Muscle Soreness and Stiffness After Activity
Evidence # Key Understanding H . ~~ Normal Recovery
1 % " & Prolonged Scieness
H :
] =6
2 £
3 L ey Soen = Natartive Promnt: %‘_‘4
Detective Prompt: N
4 How do bones support movement and protect the body? g
5 = m ' /
o4 & e
e Part 4 — Evidence Analysis g S
Detective Prompt:
7
8 Stud mmatr| h pi f evid identif
; fudents su arize each piece of evidence, iaentiry
10

what it reveals about the impact musculoskeletal

Rank the suspects from 1 (most responsible) to 5 (least responsible).
Each rank can only be used once.

Suspect Rank Why You Ranked It This Way

system injury has on body systems, and generate

Joint inflammation

questions, building critical thinking and reasoning

Muscle imbalance or weakness

Inadequate recovery or rest S ki | | S
]




EVIDENCE CARDS

> All Evidence Cards come in two VErSionS - s e o,
With images and graphs and Without and ¢
can be printed or projected as needed. Note:
BOth Contaln data tables How does posture affectthe musculoskeletal syetam?
> Students analyze each Evidence Card and

Muscle Soreness and Stiffness After Activity

8 A -+~ Normal Recovery

\ Prolonged Soreness
Part 3 - Evidence Log

record the following in their Evidence Log -\
1. Summarize the evidence in their own words. |/ "0

is evidence raise for you?
odel response only — not related to this topic)

2. Determine what this evidence suggests

Why is recovery important

Images

Graphs

Evidence Card 4 - Pain During Movement

Patients report pain when lifting, walking, or standing.
Detective Prompt:

How does pain change movement patterns?

Evidence Card 5 = Muscle Imbalance
Some muscles are overactive while others are weak.
Muscle Balance Test Results:

Assessment Normal Muscle Imbalance Observed What This Shows
Area | Function |
Muscle Muscles activate | Some muscles overactive, | Poor coordination
Activation | evenly | others underactive | between muscle groups
Strength Similar strength Certain muscles much Uneven force production
p. | across muscles weaker | during movement
e Normal resting Excess tension in some Overuse or compensation
.| tension muscles | patterns
Full, controlled Limited or restricted Tight overactive muscles
___ | movement motion | opposing weak ones
Smooth, efficient | Jerky or compensatory Body relying on stronger
. motion movement muscles to compensate
rompt:

lanced muscles protect joints?

tard 6 - Poor Posture
he body’s position) assessments show misalignment during standing or

rompt:
sture affect the musculoskeletal system?

rd 7 - Delayed Recovery

What causes it :
Pathway :

[10

- |
Part 4 — Suspect List: What Is Causing the Injury?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Each rank can only be used once.

| Suspect | Rank Why You Ranked It This Way
Muscle overuse or strain

Joint inflammation

3. Explain what question(s) this evidence raises

ness and stiffness last longer than expected after activity.
rompt:
ery important for tissue repair?

zard 8 - Reduced Bone Support

scans show lower-than-normal support in affected areas.
rompt:
nes support movement and protect the body?

Text

Inadequate recovery or rest

for them?

Only




Part 5 — Suspect List

Students rank possible issues, defend their choices,
and determine which suspect Is most responsible

s e e e for the problem inside the human body.

Source - Injury < Movement Change - Body Impact
Example:

e e sr———— Part 6 — Pathway Tracking
| Students trace how musculoskeletal system

injury leads to other health problems that affects
e the body.

Part 7 — Impact Analysis

Students analyze how musculoskeletal system
injury affects organs, cells, and the whole body,
using evidence from the case to support their

dlISWErSs.

Impact on the Whole Body
How can musculoskeletal injuries affect balance, posture, and daily activities?



Claim

Part 8-10

is information is:

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 medical/health system
levels, moving from awareness to problem-
solving.



Background Reading: The Musculoskeletal System and Movement
Movement is a part of everyday life. People use movement to walk, sit, lift objects, write, play
sports, and maintain balance and posture throughout the day. Every time the body moves—or
even stays upright—the musculoskeletal system is working. This system includes muscles,

bones, joints, and connective tissues such as tendons and ligaments. Together, these structures
support the body, protect internal organs, and allow coptsa!isd movement.

The musculoskeletal system ystem. Muscles contract and relax to pull
on bones, whichg ss and allow motion, while tendons attach
muscles te .gether. When all parts of the system are healthy,
ent. Posture is stable, joints move freely, and muscles
the body to perform daily activities with minimal effort

Teacher Answer Key
Part 2 - Background Questions
1. What is the musculoskeletal system, and what does it ¢
The musculoskeletal system supports movement, posti
bones, joints, and connective tissues.
2. How is a healthy system different from an injured one
A healthy system maves efficiently, while injury limits s
coordination.
3. Why are injuries difficult to detect early?
Early damage may cause mild discomfort before mover

Part 4 — Suspect Ranking
High Responsibility:
« Muscle overuse or strain
« Poor posture or movement patterns
Moderate Responsibility:
* Muscle imbalance
Lower Responsibility:
« Joint inflammation
+ Inadequate recovery

al system is also flexible and adaptable. Muscles strengthen in

, bones remodel to handle stress, and connective tissues help absorb force
svement. Recovery time allows small amounts of damage to repair, making tissues
onger over time. Proper alignment, balanced muscle strength, and adequate rest all help

keep the system functioning well.
Part 3 - Evidence Log — Key Points

E‘"d;“" Key Understandi When the musculoskeletal system is injured, movement becomes less efficient. Injuries may
— . Part 5 - Sample Pathway involve strained muscles, inflamed joints, weakened bones, or damaged connective tissues.
1 This evidence suggests an impact because reduc R ted -> Muscle strain - Altered ) L . ! L )
body’s ability to move and stabilize joints. epeated stress -» Muscie strain ered movemeg These problems can reduce strength, limit flexibility, and disrupt coordination. Pain often
2 This evidence suggests a cause because joint infl Part 6—impact Analvels causes people to move differently, placing extra stress on other muscles or joints. Over time,
sm-ootrj movement and mcfreases pain. - Organs: Injured muscles and joi e body.
3 This evidence suggests an impact because limite Cells: Muscle fibers and connel
normal daily activities. . - Rubric Names: Date:
4 This evidence suggests an impact because pain ¢ Whole Body: Balancs, posturs, Saction Criarls Leve 4 Lovol 3 Level 2 tavel 2 ually develops
. . ee P . P Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are that does not
increases strain on other muscles and joints. Part 7 - The Big Question Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or inent patterns
5 This evidence suggests a cause because muscle i Musculoskeletal injury became seric a stress and poor recovery caused Guestions | oncepts Yoca ieary - - - — indocrate P )
on joints and connective tissues . ' N . Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference ate by using other
'Ll . = muscle weakness and jOInt damage t e entire bodY.S ab|||t‘f to move. from Reading background reading to support answers | most answers reading
6 This evidence suggests a pathway because poor Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
mechanics and spreads stress through the musct Part 8 - CER of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
. - . explains reasoning with clear explanations | incomplete little explanation
7 T'hIS evudenFe suggests an impact because delavt Claim: Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific come more
tissue repair. The main cause is repeated muscle overuse without recovery. Language vocabulary vocabulary language bon. and balan
8 This evidence suggests a cause because reduced Evidence: anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks on, a alance
of injury during movement. Muscle weakness and delayed recovery. ation with case evidence ::;i;::tme evidence but reasoning is weak ::;iz:ri::sor logical ultiple parts of the
9 This evidence suggests a pathway because comg Reasoning: Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
strain to other areas of the body. Without reco pathway showing how the problem with minor gaps accurate connections inaccurate
" Py gads through the body )
10 T_hls evidence SUgges.ts a cause because repeatex h explanation of system-level Explains most effects Partial understanding Limited ElOP over time—
tissue damage over time. Part 9 - Solut correctly understanding Recognizing
Personal: Pro ellular impact Mostly accurate Basic or incomplete Inaccurate or missing ]
Community: explanation explanation explanation he system are key
. : all health General connection Limited connection No clear connection
Medical: Phys made
‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
Part 10 - Refl / i some evidence evidence unsupported
explanation
One thing tha _atifically accurate Clear but somewhat Claim present but vague Claim unclear or
How muscle i il general claim missing
One change 1 levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
I id priori e used used irrelevant
would priorit rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
| claim using science concepts with minor gaps
" Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
o medical/system solutions most categories unrealistic
«ﬂioughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
,./r& Insight connection

>




Human Body Systems & Health

Detective Mystery Bundle

Get all my Human Body Mystery Activities at a HUGE %
discount. Additionally, you’ll get access to all DETECTIVEFS'I‘ERY T S
addltlonal Human Body mysteries | create in the future.
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https://www.teacherspayteachers.com/Product/Human-Body-Systems-and-Health-Detective-Mystery-Bundle-Activity-SUB-PLAN-15503508

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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