Grade 5 Advanced/Gifted and Talented Mathematics 
Armour for All: A Problem-based Unit in Collecting, Representing, and Interpreting Data
Introductory Lesson Seed One

	CCSS Math Practice.MP1. Make sense of problems and persevere in solving them.
CCSS Math Practice.MP4. Model with Mathematics.
 

	
Purpose/Big Idea:
Problem-based learning (PBL) organizes curriculum and instruction around interdisciplinary “ill-structured” problems that professionals might actually face, and in which the students see themselves as active stakeholders. While the problem becomes the purpose for learning, this unit carefully structures the problem-solving process so that students achieve the required understandings. The PBL investigation results in student-created products presented to an authentic audience which can evaluate the effectiveness of the solutions.

Lesson Seed One introduces students to the PBL scenario for the task of developing a new product to protect young athletes from sports injuries.  The problem is presented in a realistic format called a “scenario.” This unit includes a model problem scenario in the form of a Call for Proposals from Under Armour. 

NOTE:  Introductory Lesson Seed One should be completed before Lesson Plan One.


	Materials:
Handout for students: 
Sports Tip Sheets http://stopsportsinjuries.org.  
Call for Proposals from Under Armour
Chart for Know, Need to Know, Need to Do 

	
Activity 1:
Initiate a discussion of sports injuries among young people and the related issues.
Consider using the sport-specific Tip Sheets on the STOP Sports Injuries website http://stopsportsinjuries.org. Select Tip Sheets from four different sports that are of interest to students. Have students participate in a Jigsaw cooperative learning activity in which they first meet in Expert groups to learn about one sport’s common injuries and prevention.  Then students will regroup into their Jigsaw groups in order to present their individual sports to the group.
Conduct a whole group discussion of the question:  How can we prevent sports injuries? Use chart paper or a white board to record student responses to What We Know, What We Need to Know, and What We Need to Do.
Activity 2:  
Introduce the PBL Scenario Call for Proposals: Armour for All! STOP Youth Sports Injuries.  Explain to students that they are going to engage in a Problem-Based Learning unit during which they will learn important knowledge and skills in order to solve an interesting real-world problem which will affect their lives. 

Read the CFP with the students.  It is likely that some students will ask, “Is this real?” Explain to students that the CFP is realistic because the STOP (Sports Trauma and Overuse Prevention) campaign actually exits and Under Armour is a partner. Under Armour does solicit creative ideas through the My39 website.  Students will have the opportunity to share their proposals with experts, and possibly share them with Under Armour or other real audience.
 
Using the CFP as a reference, return to the Know/Need to Know/Need to Do chart and have students add additional details.  Focus their attention on the Need to Do column in the chart.
  

Activity 3:
Formulate a Problem Statement which frames the PBL task and specifies the criteria for success.  Use this frame:

How can we as (who are we?) create a (what is the task/product?) that presents to (audience) a reasoned argument that (the criteria for the product as listed in the PBL scenario)

Sample:
How can we as proficient mathematics students (role of students) create a proposal for a new piece of sporting equipment (task/product) that presents to the STOP campaign a for a product design that (purpose/ audience): 
· Presents a reasoned argument based on current research on sports injuries
· Proposes an innovative solution or product to protect young athletes and reduce injuries
· Supports claims by presenting data from a correlation experiment
· Applies understanding of measurement and fraction operations in order to collect, display and interpret data in line plots, bar graphs, box plots and scatter plots
· Uses central tendency measures to determine intervals to display data points.
· Creates a campaign that promotes the innovation and raises awareness of youth sport safety   (the conditions/criteria for the product)

Return once again to the Know/Need to Know/Need chart and focus students’ attention on the mathematical knowledge and skills that are needed in order to accomplish the criteria for the proposal. Lead students in a discussion of the skills involved.  This is an opportunity to add more items to the “Need to Know” section of the chart.

Students are now ready to proceed with Lesson Plan One.  
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Every year, more than 3.5 million children aged 14 and younger are treated for sports injuries.  Nearly 50% of all injuries sustained by middle school and high school students during sports are overuse injuries.*
* http://www.stopsportsinjuries.org
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   Armour for All! STOP Youth Sports Injuries

A growing epidemic of preventable sports injuries is dismantling the hopes and dreams of young athletes at an early age. The STOP (Sports Trauma and Overuse Prevention) Sports Injuries campaign was created by a broad-based coalition to help prevent athletic overuse and trauma injuries. Under Armour is currently working together with the National SAFE KIDS Campaign and the American Academy of Pediatrics (AAP) to help reduce sports related injuries in youth athletics. 

In 1996, Kevin Plank founded Under Armour, the most innovative brand in all of sports, based on a simple idea to build a better T-shirt—a T-shirt that would wick sweat, support muscles, and keep athletes cool and dry in the heat. That idea came to life in the company’s first product, the original Under Armour compression T-shirt, style number 0039. It was the first of its kind in the world.  
Nearly two decades later, we are still innovators. But we understand that great ideas come from inside and outside our company.  That is why we created My39, Under Armour’s idea submission tool.  My39 is designed to give outsiders from around the world the chance to empower athletes everywhere by sharing their ideas about new products, new technologies, and new advancements. http://investor.underarmour.com/submit-an-idea.cfm.

We are currently looking for product ideas that showcase a new piece of sporting equipment or innovative solution that helps protect young athletes and/or reduce sports related injuries.
 
Do you have an idea to propose for our Stop Sports Injuries campaign?





Your proposal must be based on research of topics related to youth athletics injuries. Topics can include but are not limited to: 
· Reducing Foot Strike Injuries for Runners
· Footwear for Fencers
· Concussions in Youth Football
· Curbing Elbow and Shoulder Strain in Fast Pitch Softball and Youth Baseball 
· The Dangers of Dehydration
· Safe and Effective Training Routines for Young Athletes
· The Power of Stretching 
· Innovations in Protective Gear

Summarize your research in a paper that details explains what the topic is about, why the topic is important, and how addressing it will help prevent youth athletic injuries.

Your proposal must demonstrate sound mathematical reasoning.  Apply your knowledge of fractions and decimals to collect, display and interpret data in line plots, bar graphs, box plots and scatter plots.  Use central tendency measures to determine intervals to display data points.

Next, conduct a correlation experiment using the Scientific Process to explore and explain the mathematics behind your topic. 

You are now ready to design a product for Under Armour that showcases a new piece of sporting equipment or innovative solution that helps protect young athletes and/or reduce sports related injuries. 

Create a campaign for Under Armour that promotes your idea/invention, showcases the research and design process, and helps raise awareness for youth sport safety.

Proposals that meet these criteria should be forwarded to us for consideration.
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SOCCER INJURIES

Soccer is one of the most popular sports in the world and the fastest-
growing team sport in the United States. Although soccer provides an
enjoyable form of aerobic exercise and helps develop balance, agiity,
coordination, and a sense of teamwork, soccer players must be aware of

the risks for injury. Injury prevention, early detection, and treatment can
keep kids and aduits on the field long-term.

'WHAT ARE SOME COMMON SOCCER INJURIES AND THER SYMPTOMS?.
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STOP SPORTS INJURIES — Keeping Kids in the Game for Life | wwwSTOPSportsinjuries.org






Injuries to the lower extremities are the most common in soccer. 


These injuries may be traumatic, such as a kick to the leg or a twist 


to the knee, or result from overuse of a muscle, tendon, or bone.


WHAT ARE SOME COMMON SOCCER INJURIES AND THEIR SYMPTOMS?


S O C C E R  I N J U R I E S


Soccer is one of the most popular sports in the world and the fastest-


growing team sport in the United States. Although soccer provides an 


enjoyable form of aerobic exercise and helps develop balance, agility, 


coordination, and a sense of teamwork, soccer players must be aware of 


the risks for injury. Injury prevention, early detection, and treatment can 


keep kids and adults on the field long-term.


SPORTS TIPS


SOCCER
STOP Sports Injuries — Keeping Kids in the Game for Life  |  www.STOPSportsInjuries.org
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 EXPERT CONSULTANTS


Rob Burger, MD 
Kenneth Fine, MD


Sports Tips provide general information only and are not a substitute 
for your own good judgement or consultation with a physician. To 
order multiple copies of this fact sheet or learn more about sports 
injury prevention, please visit www.STOPSportsInjuries.org.


 WHAT ARE SOME COMMON SOCCER INJURIES?


Lower Extremity Injuries
Sprains and strains are the most common lower extremity 
injuries. The severity of these injuries varies. Cartilage tears 
and anterior cruciate ligament (ACL) sprains in the knee 
are some of the more common injuries that may require 
surgery. Other injuries include fractures and contusions 
from direct blows to the body.


Overuse Lower Extremity Injuries
Shin splints (soreness in the calf), patellar tendinitis (pain 
in the knee), and Achilles tendinitis (pain in the back of 
the ankle) are some of the more common soccer overuse 
conditions. Soccer players are also prone to groin pulls 
and thigh and calf muscle strains. 


Stress fractures occur when the bone becomes weak from 
overuse. It is often difficult to distinguish stress fractures 
from soft tissue injury. If pain develops in any part of your 
lower extremity and does not clearly improve after a few 
days of rest, a physician should be consulted to determine 
whether a stress fracture is present. 


Upper Extremity Injuries
Injuries to the upper extremities usually occur from falling 
on an outstretched arm or from player-to-player contact. 
These conditions include wrist sprains, wrist fractures, 
and shoulder dislocations.


Head, Neck, and Face Injuries
Injuries to the head, neck, and face include cuts and 
bruises, fractures, neck sprains, and concussions. A 
concussion is any alteration in an athlete’s mental state 
due to head trauma and should always be evaluated by 
a physician. Not all those who experience a concussion 
lose consciousness.


 HOW ARE SOCCER INJURIES TREATED?


Participation should be stopped immediately until any 
injury is evaluated and treated properly. Most injuries 
are minor and can be treated by a short period of rest, 
ice, and elevation. If a trained health care professional 
such as a sports medicine physician or athletic trainer is 
available to evaluate an injury, often a decision can be 
made to allow an athlete to continue playing immediately. 
The athlete should return to play only when clearance is 
granted by a health care professional.  


Overuse injuries can be treated with a short period 
of rest, which means that the athlete can continue to 
perform or practice some activities with modifications. 
In many cases, pushing through pain can be harmful, 


especially for stress fractures, knee ligament injuries, 
and any injury to the head or neck. Contact your doctor 
for proper diagnosis and treatment of any injury that 
does not improve after a few days of rest. 


You should return to play only when clearance is granted 
by a health care professional.


 HOW CAN SOCCER INJURIES BE PREVENTED?


•	 Have a pre-season physical examination and follow 
your doctor’s recommendations


•	 Use well-fitting cleats and shin guards — there is 
some evidence that molded and multi-studded cleats 
are safer than screw-in cleats


•	 Be aware of poor field conditions that can increase 
injury rates


•	 Use properly sized synthetic balls — leather balls 
that can become waterlogged and heavy are more 
dangerous, especially when heading


•	 Watch out for mobile goals that can fall on players 
and request fixed goals whenever possible


•	 Hydrate adequately — waiting until you are thirsty is 
often too late to hydrate properly


•	 Pay attention to environmental recommendations, 
especially in relation to excessively hot and humid 
weather, to help avoid heat illness


•	 Maintain proper fitness — injury rates are higher in 
athletes who have not adequately prepared physically.


•	 After a period of inactivity, progress gradually back to 
full-contact soccer through activities such as aerobic 
conditioning, strength training, and agility training. 


•	 Avoid overuse injuries — more is not always better! 
Many sports medicine specialists believe that it is 
beneficial to take at least one season off each year. 
Try to avoid the pressure that is now exerted on many 
young athletes to over-train. Listen to your body 
and decrease training time and intensity if pain or 
discomfort develops. This will reduce the risk of injury 
and help avoid “burn-out”


•	 Speak with a sports medicine professional or athletic 
trainer if you have any concerns about injuries or 
prevention strategies


STOP Sports Injuries — Keeping Kids in the Game for Life  |  www.STOPSportsInjuries.org
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