[bookmark: basket-mathematics]Basketball Mathematics Compendium
[bookmark: week-course-for-grades-67]8-week course for 11-14 years old children



[image: ]


[image: ]

By; 
Department of Nutrition, Exercise and Sports
University of Copenhagen

[bookmark: target-group-and-content]Table of Contents
1.0 Target group and content……………………………………………………………………….…page 3 
2.0 Materials for the course…………………………….……………………………………………..page 4
3.0 Description of the 8-week course…………..………………………………………………….page 5
3.1 Lesson 1									            page 6
3.2 Lesson 2 									            page 8 
3.3 Lesson 3 									            page 10
3.4 Lesson 4 		                                                                                                                   page 11
3.5 Lesson 5 									            page 13 
3.6 Lesson 6									            page 15
3.7 Lesson 7 									            page 17
3.8 Lesson 8 									            page 19
4.0 Math exercises for the activities (printable)     					            page 21
	4.1 Math problems: Addition/subtraction with a common denominator           page 21
4.2 Math problems: Addition/subtraction with unlike denominators 	            page 34
4.3 Math problems: Multiplying fraction					            page 42
4.4 Game: gameboard and answers for lesson 2  	       	                                         page 59
4.5 Math problems for game stops during basketball game	          	                           page 61 
4.6 Boardgame for lesson 7 	                                                                                                     page 77
 



1.0 Target group and content
[bookmark: mathematics]The course runs for eight weeks, with one weekly session for students in grades 6 and 7 (children of age 11-14 years old. Throughout the course, students are introduced to calculations involving fractions or fraction conversion into percentages and decimal numbers, while also developing a range of basketball techniques and skills.

1.1 Content within mathematics
1. Within fractions:
· Addition
· Subtraction
· Unlike denominators
·  Multiplication
· Division
2. Fraction to percentage
3. Percentage to decimal

[bookmark: basketball]Basketball skills:
· Shooting technique
· Dribbling technique
· Layups
· Passing / catching









[bookmark: materials-for-the-course]2.0 Materials for the Course
The following materials are required per school (25 students in one class):
· 25 basketballs (size 6 or 7)

· 40 cones in different colors

· Floor markers numbered 1–25

· Training bibs: 5 sets of 5 different colors

· Standing whiteboard for the instructor

· 10 small A4 whiteboards

· 10 whiteboard markers/erasers

· 25 pens

· 6 six-sided dice

· 6 twelve-sided dice

· 10 foam game pieces

· 3 ladders

· Whistle








[bookmark: lessons-for-the-8-week-course]3.0 Description of the 8-week course
The course is structured according to a progression model, gradually introducing fractions and basketball skills.
[bookmark: course-overview]Course Overview
	Week
	Theme and activities

	1
	Fraction ball-handling, dribbling relay, Alcatraz

	2
	Shooting introduction, writing fractions through ball-handling, passing relay, introduction to multiplication, memory game with multiplication

	3
	Ball-handling with dribbling, passing relay, “Pig”-play

	4
	Simon Says, fraction ball-handling, passing relay (multiplying fractions)

	5
	Division, fraction market with division, fractions using the body, Eiffel Tower with division

	6
	Introduction to layup (three-step rocket), Eiffel Tower with layup, Alcatraz

	7
	Dribbling memory, 3-2-1, game

	8
	Memory game, layup, game





[bookmark: lesson-1-week-1]3.1 Lesson 1 / Week 1
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 1
	Ball-handling, addition/subtraction of fractions, dribbling 
	Addition/subtraction of fractions with common denominators
	Ball-handling and dribbling


[bookmark: schedule-and-activities]Schedule and Activities
	No.
	Activity
	Time Schedule
	Materials

	1
	Introduction and roll call
	5 minutes
	Class lists

	2
	Ball Handling with Fractions
Each child has a ball and works in pairs (the teacher helps form the pairs). The children are given tasks where they must create fractions based on different exercises they complete. One child represents the numerator and the other the denominator.
How many of the following exercises can you complete before I say stop? 
· Around the waist
· Around one leg
· Dribble around both legs together
· Bounce the ball backwards between the legs
· Dribble with the opposite hand
· Figure eights between two legs.
After each round, the children work with their partner to write down the fraction. Improper fractions are allowed. The children learn the concepts of numerator, denominator, and fraction bar. At the end, the children circle those with a common denominator. Fractions with a common denominator can be added or subtracted. The children try one example using their own fractions.
	15 minutes
	One ball per child Whiteboards + touch device, one per group

	3
	Introduction to Adding and Subtracting Fractions
The teacher introduces adding and subtracting fractions on the board. The children are asked if anyone knows how to do it. The two examples below are written on the board in advance so the children can try to explain them. It is important to explain that fractions can only be added or subtracted when they have a common denominator.
Example 1: ¼ + 2/4 = ¾
Example 2: 3/6 − 1/6 = 2/6
	5 minutes
	Standing whiteboard + touch

	4
	Dribbling Relay
The children continue working in pairs. Math problems are placed in the center of the court, and the teacher acts as a supervisor at the problems. The children dribble with their partner to the basket and take a shot. When both have scored, they dribble back to the center and solve one math problem (adding/subtracting fractions). Then they dribble back to the basket again, and so on. The children count points based on how many math problems they solve before stop is called. Intervals last about 3 minutes, and approximately 3 rounds are played.
	15 minutes
	One ball per child. One set of printed and cut-out fraction addition/subtraction problems with common denominators (see below in compendium for exercises available for print) 

	5
	Alcatraz
The children are placed in a marked area (e.g. a volleyball court). Each child has a ball and must keep dribbling at all times. Two players are “taggers” who try to catch the others while also dribbling.

If a child is caught, they go to “Alcatraz,” a separate marked area with math problems. The child must solve a problem before rejoining the game. The teacher helps check that the calculations are correct.
	10 minutes
	One ball per child
One set of printed and cut-out fraction addition/subtraction problems with common denominators
(Printable exercises are listed below in the compendium)


[bookmark: lesson-2-week-2]



3.2 Lesson 2 / Week 2
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 2
	Shooting and multiplication 
	Multiplying fractions
	Shooting


[bookmark: key-activities-summary]
	No.
	Activity
	Time
	Materials

	1
	Introduction 
	5 minutes
	Class lists

	2
	Introduction to shooting
A) Students stand so everyone can see the instructor. The instructor demonstrates a one-hand shot (no guide hand). Key focus points: 1) Elbow pointing straight forward 2) Hand under the ball 3) Shoot the ball upward, release with the hand, and “finish with the hand in the basket.” Students practice 3–5 times. 
B) Students stand facing each other in pairs on one of the court lines. They try to hit the line. Each hit gives one point. Count how many points they get out of 5 shots each. 
C) Students move to the baskets and try to score.
	20 minutes
	One ball per student Several baskets

	3
	Introduction to multiplication
 Students are introduced to multiplying two fractions. Rule: numerator × numerator, denominator × denominator. Examples shown:
½ × ¾ = 3/8 
2/4 × 2/3 = 4/12
2/5 × 2/4 = 4/25
	5–7 minutes
	Whiteboard + markers

	4
	Passing relay (multiplication) 
Students work in pairs. They pass together to a random basket and try to score. When both students have scored, they pass back to the center and solve a multiplication problem with fractions. The teacher acts as a “controller” and helps. Each correct solution gives one point. The goal is to score as many points as possible in about 3 minutes. 
Play 2–3 rounds. Students are encouraged to beat their own score each round.
	10 minutes
	Fraction multiplication problems (Printable exercises are listed below in the compendium) 
One ball per team


	5
	Memory game with multiplication 
Students are divided into groups of 3. Game boards are placed along one sideline, and answer cards are placed along the opposite sideline. One student at a time dribbles to the answers, brings back one answer card, and the group matches it to the correct problem. The first team to finish correctly wins.
	10 minutes
	Game board with multiplication problems (Printable exercise are listed below in the compendium, 4.)





[bookmark: lesson-3-week-3]3.3 Lesson 3 / Week 3
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 2
	Passing, dribbling, multiplying fractions
	Multiplication of fractions
	Dribbling



	[bookmark: key-activities-summary-1]No.
	Activity
	Time
	Materials

	1
	Introduction
Brief review of how to multiply two fractions. Demonstrate on the board.
	5 minutes
	Class lists Standing whiteboard + markers

	2
	Simon Says 
The instructor moves around the gym and the students follow. Students perform the same exercises demonstrated by the instructor:
1) Dribble with the right hand
2) Dribble with the left hand 
3) Low dribbles with the right hand 4) High dribbles with the right hand 5) Run backwards while dribbling 6) Move sideways while dribbling 7) Alternate dribbling right/left 
8) Dribble between the legs
	5–7 minutes
	One ball per student

	3
	Fraction ball-handling 
Students work in pairs. Teams line up in groups at mid-court facing a sideline. One student is the numerator, and the other is the denominator. Both perform a specific dribbling exercise and count repetitions, then write the fraction (e.g. 5/10) on a whiteboard. The instructor then gives an additional fraction, which the students must multiply with their own fraction. Dribbling tasks: 
1) Dribble with the right hand 
2) Dribble with the left hand 
3) Dribble between the legs
4) Dribble while sprinting 
5) Free choice (students decide) 

Fractions handed out by the instructor: 2/3, 4/5, 3/4, 1/2, 2/2
	30 minutes
	One whiteboard per group + markers One ball per group

	4
	Passing relay with multiplication Used as repetition (see Module 2).
	10 minutes
	Fraction multiplication problems




[bookmark: lesson-4-week-4]3.4 Lesson 4 / Week 4
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 4
	Division
	Dividing fractions
	Ball-handling and shooting


	[bookmark: key-activities-summary-2]No.
	Activity
	Time
	Materials

	1
	Introduction and roll call
	5 minutes
	Class lists

	2
	Dividing two fractions 
Review of previously learned content: – Adding fractions – Subtracting fractions – Multiplying fractions (examples shown for each operation) Introduction to division of fractions:
Rule: Multiply by the reciprocal. 
Examples: 2/5 ÷ 1/2 = 2/5 × 2/1 = 4/5
3/4 ÷ 2/3 = 3/4 × 3/2 = 9/8 
The instructor then demonstrates fraction division using five sheets of paper (four numbers and one sheet with “÷”; on the reverse side of the “÷” sign is “×”). 
Each sheet shows a number. The papers are arranged as a calculation, using a line on the floor if needed to represent the fraction bar. The demonstration shows that the first fraction stays the same while the numbers in the second fraction swap places: 1/4 ÷ 2/5 = 1/4 × 5/2 = 5/8
	10 minutes
	Whiteboard + markers
5 paper cards for division 


	3
	Fraction market with division 
Students work in pairs and find a basket. They are given a denominator (e.g. 6) and have that number of shot attempts from a chosen spot on the court. After completing all attempts together (e.g. 3 each), they write the resulting fraction on the whiteboard (e.g. 3/6). They then receive a fraction to divide by (e.g. 1/2) and calculate: 3/6 ÷ 1/2. Problems to calculate:
1) Denominator 6 ÷ 2/3 
2) Denominator 5 ÷ 4/5 
3) Denominator 4 ÷ 5/6 
4) Denominator 10 ÷ 1/2
	15 minutes
	Whiteboard + markers 
One ball per group

	4
	Fractions with the body
Students are divided into groups of four (extra students act as substitutes). They line up as two fractions, each with one ball. A line on the court represents the fraction bar, and a paper with “÷” is placed between the two fractions.
Structure:
Student A / Student B ÷ Student C / Student D 
Students perform timed activities and count repetitions. When the whistle blows, they show their counts using their hands. Students C and D then swap places, and the numerators are multiplied together, and the denominators are multiplied together. 
Tasks (all performed standing):
1) Circles around the waist with the ball
2) Figure-eight with the ball between the legs 
3) Bouncing the ball backwards between the legs
4) Dribbling between the legs 
5) Clap overhead and catch before the ball hits the floor Watch that numbers do not become too large. Stop in time. If a number is too high, students may divide it by 2 before using it in the fraction.
	15 minutes
	One ball per student

	5
	Eiffel Tower with shooting and division 
Teams of 2–3 students. Students try to score at the basket. Each successful shot allows them to move their game piece up one step on the ladder. When the instructor calls stop, teams gather at the ladder. The instructor varies the ladder length: 
– 8 steps
 – 5 steps
 – 4 steps
 – 6 steps 

If a team scores 3 times out of 8 steps, their fraction is 3/8, which they then use for further calculations.
	10 minutes
	One ladder per basket Foam game pieces 
One ball per student Whiteboard + markers per group





[bookmark: lesson-5-week-5]3.5 Lesson 5 / Week 5
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 5
	Introduction to layup
	Fraction → percentage → decimal
	Layup



	No.
	Activity
	Time
	Materials

	1
	Introduction
Review of division on the board using the five paper cards from last week.
	5–10 minutes
	Class lists 
5 A4 sheets with calculations

	2
	Introduction to layup
A) The instructor performs a layup so students can see the complete movement. 
B) Students stand in a circle. For right-handed students: ball in the right hand. Lift the right leg and point the right elbow straight forward. Students practice shooting about 5 times (remember the “wrist up into the basket” metaphor). Check that students are using the correct leg.
C) Students are positioned at the baskets in lines, about 1.5 meters from the basket and approximately 45 degrees in front. The left foot is placed on a floor marker (“pancake”), and the right leg and arm are lifted. Students attempt to score. Focus point: try to hit the backboard before the ball goes into the basket.
D) Move the floor marker one meter back. Start with feet together, step forward with the left foot, and jump off the left foot. Focus point: right knee high, elbow high and pointing forward.
E) Move the floor marker one meter further back. Start with feet together on the marker. Step forward with the right foot and take off from the left foot.
F) Move the floor marker one meter further back. Dribble on the first step (left) and take off from the right foot.
G) Move the marker far back and let students dribble in toward the basket and perform a layup.
	35 minutes
	One ball per student
Two floor markers per basket

	3
	Alcatraz with division 
See description from Lesson 1 – Activity 5.
	10–15 minutes
	Fraction division problems (Printable exercises are listed below in the compendium)


[bookmark: lesson-6-week-6]


3.6 Lesson 6 / Week 6
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 6
	Layups, spatial awareness, game play  
	Multiplication, division, percentages, decimals, finding X
	Layups, dribbling, team play


[bookmark: key-activities-summary-4]
	No.
	Activity
	Time
	Materials

	1
	Introduction and roll call
	5 minutes
	Class lists

	2
	Dribbling Memory Game
Two game boards with 16 cones in different colors are set up in a square (4 × 4). 
Students work in pairs with one ball per pair. The pairs stand about 5 meters from the cones around the square. One student dribble in and touch one cone. The waiting student then dribbles in and presses the same cone plus one additional cone. Then it is the first student’s turn to dribble in and touch the first and second cone plus one additional cone. The goal is to remember as many cones in the correct order as possible. The student who first makes a mistake in the sequence loses. Play to 3 points. If the activity is too easy, increase the difficulty by requiring students to press two cones on each turn.
	15 minutes
	2 × 16 cones in different colors
One ball per group

	3
	Layup with 3-2-1 cones 
Three cones are placed at the free-throw line. Two teams line up at the high post, with one ball per team. One student from each team dribbles to the basket and attempts a layup. If successful, the student may “steal” one cone for their team. The first team to collect all three cones wins. Only layups count as a score. To increase difficulty, use four cones instead of three.
	10 minutes
	2 sets of 3 (or 4) cones 
One ball per group

	4
	Game with calculations 
3-on-3 on one basket, mixed boys and girls.
Rules: 
– Maximum of 2 steps 
- All players must touch the ball before a shot attempt 
– If possession changes, the ball must be taken beyond mid-court 
– Dribbling is allowed 

Games are played for approximately 5 minutes. After each game, teams come to the center where numbered floor markers are placed. Each team moves forward the number of points they scored. Teams can earn extra points by correctly solving 3 math problems (1 point per correct answer), moving their foam game piece accordingly.
Play 2–3 rounds.
	30 minutes
	Training bibs 
Foam game pieces Numbered floor markers
Math problems (Printable exercises are listed below in the compendium)
One ball per basket






[bookmark: lesson-7-week-7]3.7 Lesson 7 / Week 7
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 7
	Percentages, decimals, teamwork
	Fraction to percentage, percentage to decimal
	Dribbling, layups, games



	No.
	Activity
	Time
	Materials

	1
	Introduction to today’s theme 
	5 minutes
	Class lists

	2
	Memory matching game
Students are divided into groups of 3 (it is a good idea to distribute math skills evenly across groups).
Each group receives one game board, placed along the sideline. The board contains math problems. Answer tiles are placed on the opposite sideline. One student at a time dribbles across to the answer tiles, brings back one tile, and the group collaborates to match it to the correct problem. The next student then dribbles to collect the next answer tile. If placing a tile is difficult, it can be set aside and placed at the end. The first team to complete the board correctly wins.
	15 minutes
	7 sets of game boards and answer tiles (Printable exercise are listed below in the compendium)
One ball per group

	3
	Layup with fixed denominator 
Students work in pairs and choose a shooting spot. Each group is given an initial denominator of 10, meaning they have 10 layup attempts. After completing all attempts, they write the resulting fraction based on how many shots they scored (e.g. 5/10). They then convert the fraction to a percentage (50%) and to a decimal (0.50). The following denominators are then used: 1) 10 (again) – 1/10 = 10%
2) 5 – 1/5 = 20% 
3) 4 – 1/4 = 25% 
4) 20 – 1/20 = 5%
	10 minutes
	Whiteboard + markers per group One ball per student

	4
	Game
3-on-3 on one basket, mixed boys and girls. 
Rules: 
– Maximum of 2 steps
– All players must touch the ball before a shot attempt 
– If possession changes, the ball must be taken beyond mid-court
– Dribbling is allowed
	20–25 minutes
	Training bibs for all teams One ball per basket




[bookmark: lesson-8-week-8]3.8 Lesson 8 / Week 8
	Name
	Overall focus 
	Mathematics content
	Basketball content

	Lection 8
	Ball-handling and team play
	Fraction to percentage to decimal numbers
	Team plat



	No.
	Activity
	Time
	Materials

	1
	Introduction and roll call
	3 minutes
	Class lists

	2
	Ball-handling with dribbling 
Students work in pairs with one ball and one set of 10 cones. The cones are placed starting from the center line with approximately one step between each cone (distance can be adjusted to change difficulty). Students perform different dribbling exercises. Both students act as numerators, and the instructor provides the denominator. If students lose control of the ball or hit a cone, it counts as an error. Students count the number of errors during each drill and then write the fraction on the whiteboard. This activity reviews the four operations (+, −, ÷, ×). It is recommended to clearly explain beforehand what students should write on the whiteboard (e.g. “Write two fractions with denominator 10 and add them together”). Drills: 
A) Warm-up: slalom dribbling with the right hand 
B) Slalom with the non-dominant hand – denominator 10, operation: addition 
C) Backwards slalom with the dominant hand – denominator 6, operation: multiplication
D) Backwards slalom with the non-dominant hand – denominator 7, operation: division 
E) Sprint two cones forward and one back – denominator in first fraction: 5, denominator in second fraction: 10, operation: subtraction
	15 minutes
	10 cones Whiteboard + markers 
One ball per team

	3
	Eiffel Tower 
Students are divided into teams of approximately 3 and take a position at a basket. Each successful shot allows the team to move one step up the ladder. The goal is to reach the top of the ladder. See more detailed descriptions from earlier lesson.
	8 minutes
	One ladder per basket

	4
	Heaven or Hell 
Students are divided into teams of 2, with approximately 4–5 teams per basket. Play takes place on one basket. 

The goal is to reach “Heaven” (offense). One team starts as offense (Heaven) and one as defense (Hell). Rules: dribbling is allowed. If the ball is lost, possession switches and the defending team becomes the attacking (Heaven) team. The Heaven team leaves the court and waits on the sideline, while a new team enters as the defending (Hell) team and attempts to eliminate the Heaven team. If the Heaven team scores, they remain in Heaven and a new team enters Hell.
	30 minutes
	Training bibs





4.0 Math problems for the activities 
Below is a list of the exercises and fractions for the activities that are printable
4.1 Math problems: Addition/subtraction with a common denominator
	

	

	

	

	

	

	

	

	

	

	

	

	

	


	

	

	

	

	

	


	

	

	

	

	


	

	

	

	

	

	

	

	

	

	



4.2 Math problems: addition/subtraction with unlike denominators
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	







4.3 Multiplying fractions
	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


	

	

	




















4.4 Boardgame for lesson 2 
With answers. Need to be cut out
Boardgame: 
	1
	4/6
	7/12

	7/8
	3/8
	6/9

	2/35
	8/24 or 1/3
	1/4



Remember to cut out the answers below:
	¼ + ½ + 2/4 =
	¾ * ½ =
	6/5 – 1/5 =

	2/4 + 3/8 =
	2/9 + 4/9 =
	1/3 + 2/6 =

	4/8 * 2/3 =
	13/12 – 3/6 =
	1/7 * 2/5 =





4.5 Math problems for game stops during basketball game
	

	

	

	

	

	

	

	

	

	in decimal numbers

	in decimal numbers

	in decimal numbers

	in decimal numbers

	in decimal numbers

	in decimal numbers

	What is x?



	What is x?



	What is x?



	What is x?



	

What is x?



	What is x?



	

	

	

	

	

	

	

	


	

	

	

	

	

	

	


	

	

	


	

	

	

	







4.6 Boardgame for lesson 7
Game:

	
	66 % to decimal number

	100 % in decimal number
	


	= ?
	

	
	


Answers (must be cut out):

	70 %
	0,66

	1,0
	50 %

	
	60 %

	33, 33 %
	80 %
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