Grade 3 Advanced/Gifted and Talented (GT) Mathematics
An Olympic Field Day: A Problem-based Learning Unit in 
Number and Operations—Fractions 

Lesson Seed 2. Time and Distance on a Number Line 

	Domain: Numbers and Operations – Fractions (no limit to denominators - acceleration)	
           Standard: 3.NF.A.2a; 3.NF.A.2b; 3.MD.A.1 (curriculum compacting, content integration, increased complexity, authentic problem solving)


	Purpose/Big Idea: Student will use fractions to express time and distance on a number line.

	Materials for Activity 1: 
· Resource Sheet 1: Diagram of an Olympic Swimming Pool, one copy for each student 
· Video clip of Michael Phelps from a past Olympic race (optional)
· Resource Sheet 2: Michael Phelps Tasks, one copy per students (you may want to cut the sheet in half and distribute the problems one at a time)
· Resource Sheet 3: Olympic Swimming Homework

Materials for Activity 2: 
· Resource Sheet 4: My Daily Schedule (one copy per student)
· Resource Sheet 5: A Day in the Life (make copies of individual athlete’s schedules and distribute them to students) 
· Math Journals
· Drawing or graph paper
· Rulers

Materials for Activity 2: 
· Large sheets of drawing paper or chat paper
· Rulers
· Crayons or makers
· Construction Paper
· Grid paper (optional)


	Activity 1: 
Fractions of linear measurement
· If possible, show a video clip of Michael Phelps from a past Olympic race. Discuss the video with the students.
· Students can work in pairs, groups or independently to solve the task.
· Distribute Resource Sheet 1: Diagram of an Olympic Swimming Pool and Resource Sheet 2: Michael Phelps Tasks.
· Point out that the length of the pool on Resource Sheet 1 is 50 meters.
· Ask the students: What do we know? What do we need to find out?
· Display and discuss the students’ solutions.  Use guiding questions to help students explain and clarify their problem solving process. Make sure students are expressing their solution as a fraction as specified in the problem.

Possible Homework Task: 
· Allow students to take Resource Sheets 1 and 2 home with them. Ask them to complete Resource Sheet 3: Olympic Swimming Homework. Answer to Part A: Phelps would be at 32m, so Thorpe is ahead.

Guiding Questions for Activity 1: 
· How can we divide the length of the pool into fractional parts?
· How many meters is the half way point?  About how many strokes will it take Michael Phelps to reach the half way point?
· What pattern to do you notice when comparing each of Michael’s strokes to the distance he covers? (may make a function table to show pattern)
· How will this number line look different from the previous problem?
· Will your answer be more than 1 or less than 1? How do you know?
· Is there another way to design the number line to solve the problem?
 

	Activity 2: Fractions of Time

Background Information:
· Timelines and number lines are very similar but there are some distinct differences you may want to point out to students before they create a timeline.
· Some ways they are the same: both are lines with numbers that can be large or small; they both have equal divisions (although you may see some timelines that don’t if needed); the lower numbers are on the left and the higher numbers on the right; they can be as long or short as you want.
· Some ways they are different: timelines can be horizontal or vertical, number lines are almost always horizontal (exception might be a thermometer); number lines go on forever, timelines show a finite period of time; number lines must always have a 0 separating positive and negative numbers.

Activity 2:
· Ask the students to think about some of the things they do on a typical school day. 
· Distribute to each students Resource Sheet 4: My Daily Schedule Page. 
· Students should estimate how much time they spend doing each activity in a day. They should check to make sure the total time spent in one day is 24 hours. (This can be distributed ahead of time to be done at home and brought back for the lesson. Students can document the exact amount of time they spend on different activities throughout one day.)
· Ask students to determine about what fraction of their day is spent asleep, awake, in recreational activities, etc.  
· Ask the students to imagine what it is like to train for the Olympics. Have them share what daily life might be like for an Olympic athlete.
· Display or distribute one athlete’s daily journal from Resource Sheet 5: A Day in the Life. 

· Have the students calculate and classify how the athlete spends her time each day. 
· Distribute Math Journals and the completed Resource Sheet 4. Students should compare this to their own schedules.  The students should record what they notice in their Math Journals. 
· Ask students how this data could be displayed on a timeline. Let students suggest how it would be set up.  One idea might be to divide the line into 24 equal parts, each representing an hour of the school day.  If students don’t suggest using fractions to represent parts of an hour, ask them how they might use fractions on their timelines.
· Place the students in groups to look at another athlete’s schedule.  
· Distribute drawing paper and rulers. 
· Ask the students to create a timeline using fractions that reflects how the athlete spends her time each day. Have students compare all the athletes’ timelines and draw conclusions.

Guiding Questions for Activity 2:
How can time be expressed as a fraction? 
What fraction of a year is one month? One day?
What fraction of the week are we in school? Is 1 hour?  1 minute?
What fraction of the athlete’s day is spent exercising?  How does that compare to our average day?
How can you express the amount of time you spend eating breakfast as a fraction?
On what activity do you/the athlete spend the greatest fraction of their day?  Smallest?


	Summative Assessment  Part 1: (may be used for the PBL performance task):
· Students can create a time line of events and/or a diagram for a hurdle track for Olympic Field Day.  The students should be given specifications based on number of classes, total amount of time and the distance for the running track. For example, you may require that ¾ of the events must be directly related to real Olympic events (foot races, softball, discus throw, etc) or that 1/6 of the day must be reserved for a lunch break.  The hurdles may need to be spaced equally on the track.  
Summative Assessment Part 2: 
· Students will create a map for Olympic Field Day. Refer to the Teacher Resource Guide for the Unit Performance Task. Depending on the amount of work you have done with your students on map making, you can modify the rubric.










Resource Sheet 1 
Olympic Pool Diagram

























 






Resource 2	                                   Michael Phelps Tasks 


Michael Phelps, Olympic swimmer, takes about 25 freestyle strokes to swim one full length of an Olympic sized pool.  Use the number line to show what fraction of the length of the pool Phelps has swum after 10 strokes. How many meters is that? 



   0                                                                                                                                                          1
starting block                                                                                                                 one length of pool = 
                                                                                                                                       50 meters








Michael Phelps swims the 200m butterfly race.  This means he has to swim the length of the pool four times. Use a number line to show how many lengths Phelps has swum after 140 m.
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Resource 3	                               Olympic Swimming 


Part A: If Ian Thorpe has just reached the 35m mark and Michael Phelps has just completed his 16th stroke, which swimmer is ahead?  




Part B: Create a number line below and plot Michael’s and Ian’s positions on it.
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Resource Sheet 4 (side 1)        My Daily Schedule

Directions: Fill in the chart with the activities you do on a typical school
 day.  The total time for all activities should add up to 24 hours.


	Activity
	Time Spent

	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	











Resource Sheet 4  (side 2)        My Daily Schedule

	Activity
	Time Spent

	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	












Resource Sheet   5
A day in the life: Olympic competitors have to wake up early and hit the ground running. Here, we show you an average day for above-average athletes
by Dimity McDowell 
Ericka Lorenz,  23 years old, Water Polo
Lives with two teammates, one teammate's friend,  and a cat named Lucy in San Diego, CA
6:25. The alarm goes off. I hit snooze.
6:30. Alarm goes off again. I count my resting heart rate; it usually hovers around 53. If it's really high, it means I'm fatigued. I get out of bed, grab some clothes off the floor and put them on--no use putting on clean ones if I'm just going to get sweaty. I shove a towel and suit into a bag, brush my teeth and make a cup of Irish breakfast tea. Gotta have caffeine--I'm not a morning person. Stuff a piece of toast with peanut butter and honey in my mouth as I head out the door.
7:30. Time for weights; we lift four days a week, two for upper body and two for lower. We currently don't have a trainer supervising us, so we keep an eye on each other.
9:00. After weights, a strength circuit; we use stability balls, medicine balls, a slide board, a Spinning bike and wooden boxes to jump on and off of. It's usually about seven exercises, and it's never the same thing twice: My coach is really creative and will try anything to get us an advantage. By the end of this session, I'm already tired--and we haven't even gotten in the pool yet.
9:25. In the pool for a freestyle workout. Through a mix of sprints and longer-distance swims, we cover between 3,000 and 4,000 meters.
2:00. I'd love to nap every day; it's usually a matter of slowing myself down enough to actually go lie down. But I also like to get out of the house, whether it's going shopping, meeting friends or Chris and I riding our cruiser bikes two miles into town to get coffee.
6:30. Dinner. There are so many good restaurants in Boulder, so it's tempting to eat out all the time, but we've gotten better about eating at home. We usually grill burgers or fish, roast some veggies, or I make risotto. If we have something light, like a big salad, we ride to Glacier, our favorite ice cream shop.
8:00. Watch television or hang out. My favorite series is Alias, but I usually wait for the whole season to come out on DVD and watch it all at once.
9:30. Get into bed and read for a while. I love to read, and always have at least three books with me when I'm traveling. 
10:30. Asleep. I need eight to nine hours of sleep a night, though I can get by on seven for a while. And I never complain about the occasional 10 hours--I feel like a rock star after that!



Deena Kastor 31 years old, Marathon
Lives: With husband, Andrew Kastor, a massage therapist, and Aspen, a chocolate lab, in Mammoth Lakes, CA
6:00. Aspen is sitting right next to my bed, waiting for me to open my eyes. As soon as I move, she tosses her stuffed animals around, excited for the day. I feed her, take her outside and make some coffee in the French press.
6:30. Andrew fetches fresh bagels--a morning ritual. I either have an everything bagel with cream cheese or an oat raisin with butter and a sprinkle of cinnamon and sugar.
7:00. Take Aspen for a 20-minute walk. When I get home, Andrew stretches out my legs and lower back and lightly massages any tight areas.
8:30 Meet up with a Running USA team, a group of elite runners, for practice, which lasts anywhere from two to four hours and 10 to 24 miles. I'm the only woman, but the guys are super-supportive of me. Because we're all training for different events, we usually meet and then head out in separate directions. If it's really sunny out, I ask everybody if they're wearing sunscreen; I've had a ton of problems in the last year with skin cancer, and I'm adamant about everybody wearing it. I used to love it when guys took off their shirts while running, and now I think. "Oh no, don't do that."
11:00 Draw an ice-cold bath. While it runs, make and eat Lunch 1, as I call it. Something small but filling, like a banana covered in peanut butter then rolled in granola.
11:15.  Sit in the ice bath. I hate it, but it really aids recovery. If I make it too cold, I sit in it for seven minutes; if it's normal, 10 minutes; and when it's more bearable, 15. And I always blast Madonna's American Life and belt out the words to get my mind off of the pain. I get out, shower and get ready for the day.
Noon.  Head for a 90-minute massage from Andrew, which I get four times a week. On Sundays, I get one from a female therapist--good because her hands get to different things and work in different ways.
1:45.  Nap. It's essential to rest hard when I'm working hard.
3:15.  Lunch 2: a sandwich or some leftovers.
3:30.  Weights. I lift on my hard practice days--Tuesday, Thursday and Saturday--so that my easy days give me more recovery time. Finish with core work, which I do every day.
5:00.  Grab Aspen and take her on the first 20 minutes of my run, a four-to-six-miler. It's an easy recovery run; after I lift, my legs are pumped full of lactic acid--I feel horrible, heavy and uncoordinated for the first 10 minutes.
6:00.  Best feeling of the day: walking in the door when my work is over. Stretch a bit and shower.
6:30.  Pour a glass of wine or make a cheese and crackers plate to enjoy while I make dinner.
7:15.  Eat dinner in front of a fire. We don't have a television, so we just chat and laugh.
8:45.  Bedtime, even for Andrew. He works really hard during the day, so he's ready then too.
Alison Bartosik 21 years old, Synchronized Swimming
Lives: with her parents and her apricot toy poodle named Honey in Santa Clara, CA
4:45. Get up--it was hard to get used to the early hour, but it's routine for me now. Talk, via a web cam, to my boyfriend, who is playing volleyball in Israel right now. Eat a bowl of oatmeal, and I'm out the door.
5:30. Arrive at pool and meet teammates for an hour of what we call Stretching Club. In synchronized swimming, the ideal is to have our knees totally flat, which physically is not natural. Stretching helps elongate our limbs, making our legs as streamlined as possible.
6:45. Take the pool covers off, and look at our daily schedule. Every day it changes because I'm working on four routines [technical and free programs for team and duet competitions]. Apply PreSun sunblock to my face, followed by Aveeno diaper rash ointment--because it has titanium in it, it blocks the sun the best. I still get burned, but a lot less than I would without it.
7:00. Warm up with a few laps, go over corrections from the day before.
7:30. Practice begins. Most of it is devoted to repetition, whether it's going over one section of the routine again and again or just drilling one move. You'd be surprised how hard it is to get eight people [for team] or even two [for duet] perfectly synchronized. Because water is an unstable medium, one day something looks awesome, the next, it looks like we never worked on it before.
10:00. Snack, taken in the pool--drying off takes too much time. I don't like to eat much then, maybe some string cheese and a bottle of Crystal Light.
10:15. Back to practice.
Noon. Lunch, something like a chicken salad--I really need to watch my carbs and sugar intake, so my mom, who packs my lunch for me, gets recipes from 40-30-30 cookbooks. My parents really take care of me.
1:00.  Apply sunscreen before second practice. Close to competition, we do "all the way throughs," which is doing a routine from start to finish. Doing that for four routines is the ultimate conditioning.
4:00.  Out of the water for the day. My skin doesn't become as pruney as it used to, but chlorine basically lives in my skin. Even after a few days out of the pool, I'll get in the shower and still smell like it. Another hour of the Stretching Club, then a shower.
6:30.  Depending on the day, either eat dinner, get ready for a strength circuit with dumbbells, rubber tubing and medicine balls, practice my duet routine with my partner, Anna Kozlova, or get on the elliptical trainer for a cardio session. We have one in our back yard--it doesn't get more convenient than that, but sometimes I like to go to the gym for a change of scene.
8:00.  n bed, with a bag of warm corn on my sore muscles. I require at least eight hours of sleep, minimum. I'm so tired by the end of the day, my dad jokes it's a late night if I make it past Wheel of Fortune, which is on at 7:30.



Lisa Fernandez 33 years old, Softball
Lives: with her husband, Michael Lujan, a cat named Fluffy and six unnamed fish in Long Beach, CA
6:30. Wake up. I'm not a morning person, but I like to get up with my husband, who teaches seventh-grade special education. Grab a piece of bread and banana on the way out the door--I'm not a breakfast person either.
7:00. Head to University of California, Fullerton, for morning practice. Unless we're traveling or at a camp at the Olympic Training Center, our team doesn't train together. Fortunately, about five other teammates live in Southern California, and Fullerton is a central spot.
8:00. Pitching workout.
9:00. Defensive work. The outfielders take fly balls first, then we infielders field ground balls. This is my third Olympics, and I'm also an assistant coach at UCLA, so I basically live softball. But I never get sick of the feeling of getting a ground ball nobody thought I could, or fielding 50 straight balls without a mistake. It's the simple things that keep me going.
10:30. Before one-hour batting practice starts, eat half of a Premier 8 Cookies and Cream nutrition bar.
11:30. Conditioning, which we do about three times a week. The drill I hate the most is the 300-yard shuffle: run as fast as you can 25 yards, turn around and run back, do that six times. Rest for three minutes, do it again. And again. We might finish with some drills with the agility ladder.
12:30. Home for lunch, usually a sandwich or pasta. If I'm on the road, driving from UCLA, I'll eat McDonald's Grilled Chicken sandwich and a yogurt parfait. At home, I sit down to eat, but just barely: I know as soon as I put my feet up, I'm not getting back up.
1:45. Head to the gym. Twice a week, I lift for my upper body, twice for my lower, and twice we have recovery swim workouts, which include everything from running with high knees to walking lunges in the water.
3:00. Ride the exercise bike for 52 minutes exactly: two minutes to get warmed up, and 50 spent keeping my heart rate around 135. I'll either ride at the gym, where I read US Weekly and People, or at home on my Spinning bike, which is parked in front of a television usually playing SportsCenter. I pitch and play third base, so endurance is key for me. Also, I have a tendency to gain weight, so I try to burn more calories than I consume.
4:30. Shower, put on a pair of sweats and wait for my husband to come home and cook for us. In the nearly two years we've been married, I've cooked maybe twice.
6:00. Dinner, Chicken or steak on the barbecue or Mexican food are typical meals--regardless of what we're eating, we each have our own food. He gets regular cheese, I get reduced-fat cheese; he gets mayo, I get mustard; he gets real ice cream, I get Dreyer's low-fat cookies and cream.
7:00. If the Lakers, Clippers, Dodgers or Angels are playing, we're watching. If not, we may turn on PlayStation 2, which I bring on the road with me. It's great because it can play DVDs as well as games.
9:30 Head to bed.
Dimity McDowell "A day in the life: Olympic competitors have to wake up early and hit the ground running. Here, we show you an average day for above-average athletes". Muscle & Fitness/Hers. FindArticles.com. 12 Jul, 2012. 
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