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Counting Stars Using Estimation
Decide on a systematic way to estimate the number of objects in an image

Potential GCSE content covered

· Mean average
· Rounding and accuracy

· Reasoning from calculations
In the classroom

The first slide is intended to introduce the students to the context and push them to think about how mathematics can be used to solve a real life problem. If internet access is available the students could look at the site.

The second slide asks the students to estimate the number of stars in the image. A Geogebra file “counting stars” which subdivides the enlarged image into smaller grids for sampling has been supplied.

Problem Solving

Students will need to work out a way to answer the question. The students need to realise the significance of the image below and use this to calculate how many of the enlarged images make the original image.
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The students will also need a systematic way of estimating the number of objects in the enlarged image. This raises issues like what to do about areas of the screen overlapped by the tool
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One approach is to subdivide the enlarged image into smaller sections, count some of these and work out the mean. This mean can then be taken as the number of objects per subsection and multiplied by the number of subsections to get an estimate of the number of objects in the enlarged image.

To obtain an estimate for the number of stars in the original image, this figure then needs to be multiplied by the number of enlarged images in the original image.
Students will need to consider when to round off and what degree of accuracy is appropriate.

Discussion Points

Comparing the different estimates obtained by the students would be interesting. Looking at the differences in their estimates for the number of objects in the enlarged image first and then observing how this transferred to the differences in the original image. Examining the range of the estimates for both the enlarged image and original image would be interesting to discuss.

Extending the problem 
This method is used in a wide variety of contexts, from estimating the number of hairs on someone’s head to auditing the number of insects in an enclosure at a zoo.

You could extend this by looking at capture / recapture as a method of estimating animal populations.

Answers
Estimate the number of objects in the full image.

Divide the enlarged image into smaller squares.
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My results for the 16 full sections, note that two of the sections are obscured by the tool. I use the mean to estimate the total for all 18 sections in the enlarged image.

	Square
	Objects counted
	

	1
	34
	

	2
	33
	

	3
	25
	

	4
	32
	

	5
	30
	

	6
	31
	

	7
	37
	

	8
	34
	

	9
	32
	

	10
	29
	

	11
	29
	

	12
	33
	

	13
	31
	

	14
	30
	

	15
	37
	

	16
	36
	

	Mean
	32.1
	Rounded

	Objects in the 18 squares
	577.125
	577

	Objects in original image
	46747.125
	46747


Estimating the number of small rectangles in the original image, 81 of these small rectangles make the original image.
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Estimate of the number of objects in the original image = (81 x 577.125) = 46747
Suggest 50,000.
Extending the task
Build on the questions about levels of accuracy given on the previous page:

· To what degree of accuracy should these estimates be quoted?

· Are 600 and 50,000 reasonable?

· Should we work with rounded figures at each stage or only round at the end?

Investigate the effects of using rounded figures at each stage of the calculation rather than waiting until the end to round.

Curriculum links
	England
	Northern Ireland

	> N14. Estimate answers; check calculations using approximation and estimation, including answers obtained using technology

> S1. Infer properties of populations or distributions from a sample, whilst knowing the limitations of sampling

> S4. Interpret, analyse and compare the distributions of data sets from univariate empirical distributions through: appropriate graphical representation involving discrete, continuous and grouped data, including box plots, appropriate measures of central tendency (median, mean, mode and modal class) and spread (range, including consideration of outliers, quartiles and inter-quartile range)

	> T1 T3(h) - Calculate median, mean, range and mode, and understand their uses



	Scotland
	Wales

	> MNU 3-03a I can use a variety of methods to solve number problems in familiar contexts, clearly communicating my processes and solutions

> MNU 3-07a I can solve problems by carrying out calculations with a wide range of fractions, decimal fractions and percentages, using my answers to make comparisons and informed choices for real-life situations

> MNU 3-20a I can work collaboratively, making appropriate use of technology, to source information presented in a range of ways, interpret what it conveys and discuss whether I believe the information to be robust, vague or misleading

> MTH 3-20b  When analysing information or collecting data of my own, I can use my understanding of how bias may arise and how sample size can affect precision, to ensure that the data allows for fair conclusions to be drawn. 

MNU 4-20a I can evaluate and interpret raw and graphical data using a variety of methods, comment on relationships I observe within the data and communicate my findings to others

	Using Data Skills 

Y11 - Sample systematically 

Y11 - Consider the effect of sample size and other factors that affect the reliability of conclusions drawn




It would be interesting to compare these with the students’ estimates. To what degree of accuracy should these estimates be quoted?





Are 600, and 50,000 reasonable?





Should we work with rounded figures at each stage or only round at the end?













