Music Cards


Task Description
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Students are asked to analyse which of two music cards provides better value for money – Pod Tunes or New Tunes.  This contemporary context engages students in problem solving, with more than one mathematical approach resulting in the correct solution.

Used with permission of DEECD
Key Mathematical Concepts
· Problem solving strategies

· Choosing and applying appropriate operations (division)

Links to VELS
Key VELS references

	Dimension
	Standard

	Number (Level 4)
	They add, subtract, and multiply fractions and decimals (to two decimal places) and apply these operations in practical contexts, including the use of money. They use estimates for computations and apply criteria to determine if estimates are reasonable or not.

	Working Mathematically (Level 4)
	At Level 4, students recognise and investigate the use of mathematics in real situations.

Students use the mathematical structure of problems to choose strategies for solutions. They explain their reasoning and procedures and interpret solutions.


Related VELS references
	Dimension
	Standard

	Working Mathematically (Level 3.25)
	Consideration of problems with a similar mathematical structure as a problem solving strategy.
Use of familiar problems to focus on strategies to help in solving an unfamiliar problem. 

	Working Mathematically (Level 3.5)
	Development and testing of conjectures with the aid of a calculator; for example, divisibility tests.

	Working Mathematically (Level 4.5)
	Identification of the mathematical information needed to solve a problem or carry out an investigation.

	Working Mathematically (Level 4.75)
	Communication of the results of a mathematical investigation in an appropriate form.


Teacher Advice and Feedback

Teachers in the trial found this task was best suited to upper-primary students with some experience in problem solving or secondary school students.  In the trial, this activity took between 25 minutes and 1 hour to complete.

Students benefited from group sharing at the end of the activity, as they were able to see the various strategies employed by their peers.  Many students from the trial commented that they were surprised at the number of different strategies that could be used to determine the best value music card.

Teachers in the trial considered the students were engaged and on task for most of the lesson, were talking mathematically to each other and were involved in higher order thinking.  Over 80% of the students in the trial reported that they found the activity challenging, and now felt they could use the maths involved in other lessons.  Teachers reported that students enjoyed the activity (in particular, the ‘popular culture’ context).
Potential Student Difficulties
Students need to have an understanding of the meaning of ‘value for money’, before they are able to begin the task.  In the trial, grade 5 students had more difficulty with this activity (35% reported difficulty starting the activity) than grade 6 students did (15% reported difficulty starting).  Students who experienced difficulty benefited from working in a group.

Some common errors exhibited by students include:

1) Dividing the number of songs by the cost of the card, rather than the cost of the card by the number of songs.


2) When working out the cost per song, students used the remainder from the division as the decimal value.  For example, for the Pod Tunes card, 24÷ 16 = 1 r 8 but 1 remainder 8 was written as 1.8, and sometimes concluded that this card (or both cards) were worth $1.80.


3) Identifying the difference in songs or cost between the cards (i.e., 4 songs difference and $4 difference), and concluding that this similarity meant that both cards were the same value.
Possible Enabling Prompts

Students should consider what information would be needed to determine which card is better value, and also, what information has been given.

Other prompts which may help students to overcome specific difficulties include: 

1) Focus on just one card (e.g., Pod Tunes) and ask what else can you tell me about the price of the songs from this card? How much would 8 songs be? How much would 4 songs be? How much would 2 songs be? Having solved these problems, ask how might this be helpful for comparing the value of both cards.

2) Which of the following represents ‘better value’:
a) 5 songs for $6.00 from a website, or 10 songs for $11.00 from a music card?

b) A 250 g jar of jam for $4.95 from Coles, or a 500 g jar of jam for $8.00 from Safeway?

3) Work out the cost per song for each of the following:

a) If 12 songs costs $12, how much does one song cost?

b) If 12 songs costs $24, how much does one song cost?

c) If 12 songs costs $18, how much does one song cost?


Describe how you worked these three problems out, and then apply this strategy to the activity.

Extension Suggestions

1) Consider the strategy you chose to calculate the card with better value.  Now find at least one alternative approach that will result in the same solution.

2) Print extension worksheet for students.  Students compare the value for money of four different weight packs of pretzels, then contemplate reasons why there is a difference in 'unit price' between these packs.
Solution

There is more than one approach to solving this problem, including (but not limited to):


· Comparing the cost per song for each card
Pod Tunes = 24 ÷ 16 = $1.50 per song
New Tunes = 20 ÷ 12 = $1.67 per song


· Comparing how many songs for the same value in cards – e.g.,
Pod Tunes - $24 x 5 = $120.  16 x 5 = 80 songs for $120.
New Tunes - $20 x 6 = $120.  12 x 6 = 72 songs for $120.
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Example 1
Working below VELS Level 4.
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This student has started with a correct mathematical approach – dividing cost of each card by the number of songs they buy.  However, an error in the decimal calculations (calling the remainder = 0.8 in both cases) resulted in the cards appearing to have the same value, which resulted in no solution to the problem being identified.

Example 2
Working at VELS Level 4.
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This student has demonstrated a logical and mathematically sound approach to solving the problem.  The comparison of remainder values for each card in calculating the cost per song demonstrates this student's ability to extract the appropriate information to solve the problem, and to view the maths in abstract from this context.

Example 3
Working below VELS Level 4.
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This student has only noticed the absolute difference between the number of songs on each card and the price leading possibly to an incorrect solution that both cards are the same value

Example 4
Working below VELS Level 4.
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This student has also demonstrated a logical and mathematically sound approach to solving the problem, and accurately compared the cost per song for each card.

Example 5
Working at VELS Level 4.
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Student has demonstrated a logical and mathematically sound approach to solving the problem. He/she has  factored up the cost and respective number of songs to a comparable amount for each card then compared the number of songs for that amount of money.
















