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Teaching and learning plan

Deck of cards and Probability
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Deck of Cards
Objectives
· To enable students to develop further the fundamentals of probability and reinforce previously acquired skills

· To use an active methodology to enable students to understand further the principles of probability

· To investigate the effect that the number of trials undertaken has on relative frequency


Learning outcomes
· Students will become familiar with a deck of cards, be able to identify - the different suits, the number of cards in a deck, the number of cards in each suit and be able to identify numbered, lettered and face cards etc.

· Students will tally and record results of an experiment 

· Students will be analyse data from an experiment

· Students will be able to understand and apply the basic principle of probability

· Students will be able to determine the probability of an event occurring

· Students will be able to relate their mathematical knowledge and skill to a real life context


Target group: First Year Junior Certificate students (all levels), Leaving Certificate Foundation level students.

Syllabus links
	Statistics and probability
(Strand 1, Year 1)
	Introduction to statistics
Simple investigations involving data gathering

	Strand 1, JC (OL)…Outcomes of simple random processses
	Listing all possible outcomes of practical experiments such as …. card drawing.

	Discrete probability 
(as relative frequency)
	Probability of desired outcomes in problems involving experiments, such as coin tossing, dice throwing, drawing playing cards (one card)




Resources required
· Data projector and computer with PowerPoint and Flash plugin.
· 6 packs of cards, 6 small bags (paper or plastic)
· Student Worksheets I & II
· Prepared spreadsheet in Excel to record each group’s results 
Prior learning 
Students should 
· be able to tally
· be familiar with the language of probability (certain, impossible, likely, unlikely, random, relative frequency)
· be able to calculate fractions, decimals and percentages

Timeframe: Two – three class periods/double period and homework.
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Methodology

	Student learning activities
Teacher’s questions 
	Student activities and responses
	Teacher’s support and actions
	Evaluation

	Lesson 1
Tell students that today they are going to learn about a deck of cards. 
Ask students if they play cards and explain that when we talk about a deck of cards in mathematics, we omit the jokers. Ask questions to determine student level of familiarity with a deck of cards.


	Divide students into pairs. Distribute student worksheet 1 (Appendix A). Give students time to scan questions #1 - #19 (Section 1) and explain that the PowerPoint which is about to be shown will have explicit answers to some of the questions. 


	Start PowerPoint lesson. (Have this preloaded to save time). Teachers who do not have access to PC can modify this activity to work with a pack of jumbo playing cards.

Give students ten minutes to complete #1 - #19.
	Students often have misconceptions about the exact number of cards in a deck and can be inconsistent in distinguishing between face cards/numbered cards etc.

The PowerPoint will help to clarify and remedy these misconceptions.


	

	Regroup pairs into groups of four to discuss/compare/dispute answers for five minutes.
	PowerPoint replays automatically as teacher circulates to assist where necessary and to ensure that students remain on task.
	Group work further clarifies these issues. 

	Teacher directs students to divide cards into individual suits. Ask different groups to hold up the queen of clubs, jack of diamonds, a red face card, a non-numbered card etc. before taking answers to questions on worksheet. (Jumbo cards are especially useful for this).

	Deck of cards is distributed to each group. 

Plenary
Each group of four will communicate (to the class) their answer(s) to three questions from worksheet 1.
Teacher asks each group to give answer to a question from Section 2.
	


Reaffirm correct answers and ask other groups to interpret the validity of answers offered by respective groups. 
Summarise what has been learnt from the different questions.
	


Whole class activity further reinforces any new vocabulary for all students (including other nationalities). 
List of words (picture/face) for other nationalities would reduce spelling difficulties for these students.

	Which card do you think is the highest card in a suit of cards? Which card is the lowest?
Should you choose higher or lower? Why do you think the next card is going to be higher or lower? What is the probability of the next card being higher or lower?
	Students, in turn, will direct the students at teacher PC to pick higher or lower.
	Teacher invites a student to play the interactive game of ‘Higher or Lower’ on teacher PC (Appendix C). Remind students of their answer to #12 on Worksheet 1 and direct students’ attention to the order of cards as shown on the game’s interface. Choose to play a single suit.
	Students will, generally, dispute whether an Ace is lowest card.
This interactive exercise is available from http://www.subtangent.com/maths/games.php
and can be downloaded to PC for using offline.

As game progresses, ask individual students to justify their answers. 
Homework assignment: Direct students to review worksheet. Assign homework from homework section in student worksheet 1 ie write ten sentences about what they have learnt today relating to a deck of cards.
Eg. 
1. I know that there are 26 red cards.
2. I know that there are 26 black cards etc.

	Lesson 2

Each group is going to carry out an experiment to see which one of the three picture cards will be drawn most often.
Select a person in the group to tally the results of this experiment and to ensure that this is done thirty times.
Before we start this experiment, can you predict which of the three cards has the greatest chance of being picked? Which of the three cards has the least chance of being picked? What is the probability of picking a King? What is the probability of picking a Queen? What is the probability of picking an Ace? Do all cards have an equal chance of being picked?
	Review previous lesson by selecting students to read out the sentences that they had written for homework assignment.
Students choose a suit from which they must select the three picture cards.
Place the three cards in a bag.









	
Ensure that students are working in groups of four and have a deck of cards and a paper or plastic bag.
Circulate around room to ensure that students’ three cards are all from the same suit and distribute student worksheet 2 (Appendix D) to each student. 

	
Remind students that cards must be drawn randomly (which is why paper bags would be more suitable) and replaced after each draw.







Encourage students to use the language of probability to describe their predictions…picking an Ace is impossible since an Ace is not a picture card etc. 


	



	Give students ten minutes to carry out experiment and tally results.
	Teacher circulates to assist where necessary and to ensure that students remain on task.
Teacher asks each group for their results and enters these into spreadsheet.
	Teacher opens prepared Excel worksheet (Appendix E). 
Have students carried out exactly thirty trials?
Remind students that they must have their results ready for mastersheet.

	Looking at the results on the master sheet, which card was drawn most frequently? Had all cards an equal chance of been drawn?	Are your results similar or different to what you predicted? If we continued with experiment for another 30 trials, would the outcome be different?
	
	Teacher facilities discussion on these questions.
	
Students should begin to understand the concept of relative frequency from their analysis of results of the experiment.

	If I have three picture cards from the same suit, what is the likelihood of picking a jack from these three cards? If I have twelve picture cards, what is the likelihood of picking a king from these cards? If I have a full deck of cards (excluding jokers) what is the probability of picking (i) a Queen (ii) the Queen of diamonds?
	
	Teacher facilities discussion on these questions.
	Direct students’ attention to the sum of the probabilities.

	
	Students, individually, answer questions 1 – 13 on Worksheet 2. 
	
	This activity will reinforce the basics of probability.

	
	Plenary
In pairs, students compare answers.
	Teacher questions each pair on two questions. Reaffirm correct answers and ask other groups to interpret the validity of answers offered by respective groups. 



Review and summarise the main points of lesson 2.
	This activity will further consolidate the work done in lesson 1.
At this stage, students should be able to differentiate the different cards – suits, picture/face, numbered, lettered etc.
Students are now able to carry out a simple experiment using three cards and can extend this knowledge to using the full deck of cards (excluding jokers).

Homework
Assign homework from the homework section in student worksheet 2. Explain the grid to students by filling in, collectively, one or two rows of the table.



Appendix A
Student Worksheet 1
Name:_______________________________Date:_____________________________

Deck of cards
[image: ]Section 1

1. How many suits in a deck?			________________
2. Name these suits.				(i)________________ 	(ii)________________
						(iii)________________ 	(iv)________________
3. How many cards in a deck?			________________
4. How many picture cards?			________________
5. [image: ]How many red cards? 			________________
6. How many black cards?			________________
7. How many cards in each suit?		________________
8. How many aces?				________________
9. How many jacks?				________________
10. How many queens?				________________
11. [image: ]How many kings?				________________
12. List the cards in any one suit (from lowest to highest).
13. ____________________________________________________________________
14. ____________________________________________________________________
15. How many picture (face) cards in each suit?		      		________________

16. Name the face cards.
____________________________________________________________________
17. How many numbered cards does each suit have?				________________
18. How many even numbered cards does each suit have? 			_______________	
19. How many odd numbered cards does each suit have?			________________
20. How many non-numbered (lettered) cards does each suit 
have?										________________
21. Which card is non-numbered and is not a picture card?			________________
Section 2   In a full deck of cards:
1. How many even numbered cards are there?				________________
2. How many odd numbered cards are there?				________________
3. How many lettered cards are there?					________________
4. What is the lowest numbered card you can pick in 
any suit? 									________________







Homework: Review worksheet. Summarise in ten sentences what you now know about a deck of playing cards.

1.	I know that there are 26 red cards in a deck of cards.

2.	___________________________________________________________________________

3.	___________________________________________________________________________

4.	___________________________________________________________________________

5	___________________________________________________________________________

6.	___________________________________________________________________________

7.	___________________________________________________________________________

8.	___________________________________________________________________________

9.	___________________________________________________________________________

10. 	___________________________________________________________________________
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Appendix D				
Student Worksheet 2

Name:_______________________________Date:_____________________________

Deck of cards

Experiment: Drawing a card from three picture cards of the same suit

Work in groups of 4. Put a King, Queen and Jack (from same suit) in a bag and shuffle them. Three students will pick a card 10 times (at random) and one student records each result. Total the tally and record your group’s results in the spreadsheet on teacher PC.
	Draw
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	Tally


	




	
	

	Frequency
	

	
	

	Relative frequency


	
	
	




Post experiment
Working from the full deck of cards (excluding jokers of course):
1. What is the probability of getting a Jack?				__________________
5. What is the probability of getting a Queen?				__________________
6. What is the probability of getting a Queen of Hearts? 			__________________
7. What is the probability of getting an Ace?				__________________
8. What is the probability of getting a black King?				__________________
9. What is the probability of getting a red card?				__________________
10. What is the probability of getting an even-numbered card?		__________________
11. What is the probability that the card is numbered?			__________________
12. If the entire suit of clubs is removed from the deck, what is the 
probability of randomly selecting a red 7 from the remaining cards?	__________________
13. If all the 7’s are also removed from the deck, what is the 
probability of selecting the 4 of diamonds?				__________________








Homework
 In a full deck of cards
1. What is the probability of drawing a heart?			____________________
2. What is the probability of drawing a spade? 			____________________
3. What is the probability of drawing a queen of diamonds?		____________________
4. What is the probability of drawing an ace? 			____________________
5. What is the probability of drawing a red ace?			____________________
6. What is the probability of drawing a red card?			____________________
7. What is the probability of drawing a black two?			____________________
8. Complete the table:
	What is the probability of drawing 
	Fraction
	Decimal
	%

	a heart
	¼
	0.25
	25%

	the ace of spades?
	
	
	

	a two?
	
	
	

	an even black card?
	
	
	

	an odd red card?
	
	
	

	an even card?
	
	
	

	a multiple of 4?
	
	
	

	a multiple of 3?
	
	
	

	a queen?
	
	
	

	a king?
	
	
	

	a black ace?
	
	
	

	an ace of hearts?
	
	
	

	any picture card?
	
	
	












Appendix E 
Sample of completed spreadsheet

	EXPERIMENT: DRAW 1 CARD FROM 3 PICTURE CARDS OF SAME SUIT

	
	King
	Queen
	Jack
	 

	Group 1
	7
	10
	13
	30

	Group 2
	14
	7
	9
	30

	Group 3
	9
	10
	11
	30

	Group 4
	10
	12
	8
	30

	Group 5
	8
	12
	10
	30

	TOTAL NUMBER OF OUTCOMES
	48
	51
	51
	150

	RELATIVE FREQUENCY (FRACTION OUTCOMES FOR 150 TRIALS)
	  8/25
	 17/50
	 17/50
	1      

	RELATIVE FREQUENCY (DECIMAL OUTCOMES FOR 150 TRIALS)
	0.32
	0.34
	0.34
	1.00

	RELATIVE FREQUENCY (% OUTCOMES FOR 150 TRIALS)
	32%
	34%
	34%
	100%

	SAMPLE SIZE = 150
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