
Maxed Out Muscles!
Hi there. I’m Mimi. Soccer season is almost here, and my friend and I 
have been training like crazy! My coach has all of the players record 
their training and progress using a mobile fitness app. Check it out...
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Spotlight on NGSS
• Core Idea LS1.C Organization for Matter and Energy Flow in Organisms
• Practice Analyze and Interpret Data
• Crosscutting Concept Energy and Matter

Running is one form 
of aerobic exercise.

notes: Today I did some strength training 

on my shoulders and arms. My aerobic 

exercise consisted of jogging 30 minutes 

on the treadmill. Near the end of my 

jogging, my leg muscles began to get very 

tired and sore. My legs felt fine after an 

hour or so. My friend Tricia felt fine while 

running, but her legs hurt for two days 

afterwards. I am almost at my goal for 

strength training, but only half way for 

aerobic exercise. I’m going to really push 

myself tomorrow. I’ve got to increase my 

running and aerobic endurance for the 

upcoming soccer season.
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You are a student research assistant at a 
university’s sports medicine department. You’ve 
been contacted by a local student to find out why 
her muscles become extremely tired and sore 
during aerobic exercise. She also wants to know 
why her friend Tricia feels sore for two days after 
working out. Use various resources, research 
articles, and data, to develop an explanation 
of what may be the cause of Mimi’s and Tricia’s 
muscle fatigue and soreness. To help each girl with 
their fitness goals, communicate the information in 
a fitness plan.

Ask Questions  What do I already know? What do 
I need to find out? Read the resources and analyze 
data to help you.
Plan an Investigation Develop a plan to identify 
the kind of resources and data you need to answer 
your questions. Determine what information 
you need to construct an explanation on the 
causes muscle fatigue and aerobic exercise. What 
resources and research articles are valuable? How 
will you evaluate and analyze the types, how much, 
and accuracy of data?

Analyze and Interpret Data Develop a table 
to compare and contrast various types of data. 
Analyze the data for consistency. Interpret the data. 
What connections or explanations about muscle 
fatigue and pain during or after aerobic exercise 
can be derived from the data?

Construct an Explanation Use the resources 
and data you collected to construct 2-3 possible 
explanations. Decide which explanation best 
addresses Mimi’s problem. Does this explanation 
address her friend Tricia’s problem? Explain why 
or why not. Identify the information that supports 
each explanation.

Communicate Information Create fitness plans for 
Mimi and Tricia that explain the causes of muscle 
fatigue due to aerobic exercise. Each plan should 
offer a solution to help Mimi and Tricia reach their 
fitness goals.
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Find resources on muscle fatigue and exercise to 
help you construct an explanation and create a 
solution to address Mimi’s fitness needs.

Your Task: Stop the Soreness!

Notes: I did a ton of strength training on 
my legs. I’ve almost reached my goal of 
completing 60 minutes of strength training. 
However, when I was running, my legs 
became really sore and tired again. Even 
after I reduced my speed, I could only 
run for 20 minutes. Again, after some 
rest, my legs felt fine. I don’t think I’ve got 
an injury. I wonder what is causing my 
muscles to become so sore and tired? I 
need to figure something out; otherwise 
I’m never going to be ready for soccer 
season! 
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Your Self-Assessment
The rubric below will help you evaluate your work as you construct an 
explanation and communicate information.

ExEmplArY
Score your work a 4 if:

AccompliShEd
Score your work a 3 if:

dEvEloping
Score your work a 2 if:

BEginning
Score your work a 1 if:

Ask Questions You have formu-
lated questions that 
can be answered using 
evidence and observed 
data. Questions estab-
lish what is already 
known, and determined 
what questions have yet 
to be answered. 

You have formu-
lated questions that 
can be answered using 
evidence and observed 
data. Questions estab-
lish what is known, but 
you need to determine 
what questions have yet 
to be answered.

You have written some 
questions that can 
be answered using 
evidence, but you still 
need to establish what 
is known and unknown.

You have written some 
questions, but are 
unsure if it can be an-
swered using evidence. 
You need help identify-
ing what is known and 
unknown.

plan an  
investigation 

You have planned and 
carried out an inves-
tigation that identifies 
the important observa-
tions and data needed 
to construct or revise 
explanations.

You have planned and 
carried out an inves-
tigation that identifies 
the important observa-
tions and data, but you 
have not constructed or 
revised an explanation.

You have planned 
carried out an investi-
gation, but you need to 
identify the important 
observations and data 
needed to construct an 
explanation.

You have planned 
an investigation, but 
you are unsure what 
important observations 
and data are needed to 
construct an explana-
tion

Analyze and 
interpret data 

You have collected, an-
alyzed, and interpreted 
data using a range 
of tools to identify the 
significant features and 
patterns in the data. 

You have collected, an-
alyzed, and interpreted 
data using a limited 
number of tools.

You have collected 
data, and analyzed 
data, but you are 
unsure how to interpret 
the data.

You have started to col-
lect data, but you are 
unsure of what tools 
to use to analyze and 
interpret the data.

Tip Use a range of tools such as tabulation, graphical interpretation, and statistical analysis.

construct an 
Explanation 

You constructed and 
revised several clear 
and logical explana-
tions that incorporate a 
current understanding 
of science, and are 
consistent with avail-
able evidence. 

You constructed and 
revised a clear and 
logical explanation that 
incorporates a current 
understanding of sci-
ence and is consistent 
with available evi-
dence.

You have constructed 
an explanation that 
incorporate a current 
understanding of sci-
ence, but need further 
evidence to revise or 
support it.

You have constructed 
an explanation, but it 
doesn’t incorporate an 
understanding of sci-
ence and needs further 
evidence to support it.

Tip Revise your explanation based on evidence from a variety of sources including scientific prin-
ciples, theories and peer review.

communicate 
information 

You have communi-
cated the ideas and the 
results of your inquiry. 
You have reviewed 
multiple scientific texts, 
evaluated the scientific 
validity of the informa-
tion, and integrated 
that information.

You have communi-
cated the ideas and the 
results of your inquiry. 
You have reviewed a 
limited number of scien-
tific texts, evaluated the 
scientific validity of the 
information, and inte-
grated that information.

You have communi-
cated your ideas and 
results of your inquiry, 
but you need to review 
scientific texts, evaluate 
the scientific validity of 
the information, and 
integrate the informa-
tion.

You have your ideas 
and results, but you are 
unsure how to commu-
nicate them.

SCORE
YOUR 

WORK!
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