
Goal-free soccer
Students learn how to draw and interpret frequency histograms and polygons in reference to statistics in sport.
Visible learning
Learning intention
· To be able to draw and interpret a frequency histogram and polygon.
Success criteria
· I can draw a frequency histogram from a dataset.
· I can draw a frequency polygon from a dataset.
· I can interpret a frequency histogram and polygon to draw conclusions.
Syllabus outcomes
A student:
· develops understanding and fluency in mathematics through exploring and connecting mathematical concepts, choosing and applying mathematical techniques to solve problems, and communicating their thinking and reasoning coherently and clearly MAO-WM-01
· classifies and displays data using a variety of graphical representations MA4-DAT-C-01
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Activity structure
Please use the associated PowerPoint Goal-free soccer to display images in this lesson.
Launch
Display slide 2 from the PowerPoint Goal-free soccer.
Using a Think-Pair-Share (bit.ly/thinkpairsharestrategy), ask students to discuss what they notice and what they wonder.
Explain to students that this game holds the world record for the largest number of goals scored in a single match. More information can be found at https://jobsinfootball.com/blog/highest-scoring-soccer-games-ever/.
In a Think-Pair-Share ask students the following question:
If we were to watch a game of soccer, how many goals should we expect? Why do you think that is the case?
To continue the conversation, you can use some further questions or statements such as:
· Would you expect a difference between the number of goals in a home and away game versus a final?
· Would you expect your local team to score the same number of goals as our Australian teams?


Explore
1. Display slide 3 from the PowerPoint Goal-free soccer.
2. Use a Think-Pair-Share to ask students to discuss how many goals we could expect the Matildas to score in a game.
3. Use a Pose-Pause-Pounce-Bounce (PDF 557 KB) (bit.ly/posepausepouncebounce) questioning strategy for students to share their thoughts and reasoning.
4. Display slide 3 from the PowerPoint Goal-free soccer.
5. Conduct a data talk (bit.ly/datatalklink) about the data provided on the slide. Students should consider and compare the ease of use of the raw data on slide 3 versus the graph on slide 4.
A data talk is a short 5–10-minute classroom discussion to help students develop data literacy. Students are shown a data visual and asked what they notice and wonder.
6. Explain to students that the type of graph they have been looking at is called a frequency histogram.
Students were introduced to histograms in Lesson 11 – going to the movies of Unit 2 – making decisions.
7. Distribute Appendix A ‘Column graphs versus frequency histograms’ and Appendix B ‘Venn diagram’ to each pair of students. Appendix A has a collection of column graphs and frequency histograms. Appendix B has a Venn diagram for students to complete.
8. In a Think-Pair-Share ask students to discuss and complete the Venn diagram with the similarities and differences between the 2 types of graphs.
9. During the sharing process, students should add any features they haven’t considered to their own Venn diagram. A copy of the Venn diagram can be found on slide 5 of the PowerPoint Goal-free soccer.


Students should not only think about the features of the graphs but should consider the types of data that are displayed in each graph.
A column graph compares the frequency of categorical data while a frequency histogram compares the frequency of numerical dataset.
10. By working in visibly random groups of 3 (bit.ly/visiblegroups) on vertical non-permanent surfaces (bit.ly/VNPSstrategy), ask students to complete a goal-free problem (bit.ly/goalfreeproblems) by finding all the information they can from the graph on slide 4 of the PowerPoint Goal-free soccer.
Students can use the graph to create frequency tables, find measures of centre and assess the spread, among many other things. This can be used as an opportunity for students to revisit content from Stage 4 Unit 2 – Making decisions.
Students will explore finding the mean and median from frequency tables and histograms in future lessons.
11. Use assessing and advancing questions to progress student thinking. Some examples are in the table below:
Table 1: assessing and advancing questions
	Assessing questions
	Advancing questions

	What can you tell me about the graph?
	Could you display the data in a different way?

	What does the tallest column represent?
	How many goals can we expect them to score in a match?

	What does the 0 mean on the horizontal axis?
	What conclusions would you make, based on the graph?


Assessing questions draw out students’ thinking about a problem and what methods they have tried so far. Advancing questions are intended to help move students’ thinking forward toward the lesson goals. We want to draw their attention to something they may not have noticed or considered yet.
12. Students are to do a gallery walk (bit.ly/DLSgallerywalk) of student work to try and find further information from other groups.
13. Select a non-volunteer student to present and share what was the most interesting thing they discovered from their own group’s work or the work of another group.
Summarise
1. Brainstorm and collate with students the information they can gain from a frequency histogram.
2. Use slides 6–13 from the Goal-free soccer PowerPoint for explicit teaching of drawing a frequency histogram and polygon from a frequency table. Students should be provided with grid paper to complete this activity.
Grid paper can be found on the website ‘Free Online Graph Paper’ (https://print-graph-paper.com/).
The explicit teaching technique used in the PowerPoint is ‘Your turn’. The first slide is a worked example which should be displayed for the students before using the following steps.
1. Reveal the question to students and its solution.
2. Students read in silence.
3. Students individually explain to themselves what is happening in each step.
4. Students hold a thumbs up to the teacher when they have finished reading and have some sort of understanding.
5. Think-Pair-Share. Students explain the solution to their partner.
6. In pairs, students then answer the self-explanation questions.
7. Finally, randomly select students to share their answers with the whole class.
3. Facilitate a class discussion on the similarities and differences between a frequency histogram and a frequency polygon.


Histograms and polygons both show the distribution of data.
Polygons should be used when representing multiple data displays, as it makes it easier to compare multiple datasets.
Apply
1. Students are to select a sport statistic for which they can create a frequency histogram or polygon. Some examples are included below:
tries in a rugby league game
hours taken for a match of tennis
number of overs in a test cricket match.
Students are to create a poster to share with the class about their sport statistic, which must include:
a frequency histogram or polygon
summary statistics, including mean, median, range and mode
a conclusion of what story the data is telling us.
Students are to display their posters around the room for a gallery walk. As students visit the posters, they should give feedback using the two stars and a wish strategy (bit.ly/2starwish).
Students can make online posters that include frequency polygons on Canva (canva.com).


Assessment and differentiation
Suggested opportunities for differentiation
Explore
Students may benefit from reviewing summary statistics such as mean, median, range and mode, and frequency tables explored in Unit 2 – Making decisions.
All students will be able to interpret simple things from the graph but may need assistance connecting the same data in different displays.
Summarise
Challenge students to decide which graph would be best to use between a frequency histogram and polygon and to justify their choice.
Apply
Teachers can decide whether to let students draw their graphs by hand or using technology.
Students can calculate mean, median, mode and range from their raw data.
Encourage students to explore what would happen if the range of the data was very large and the frequency of each value was very small to lead them into the purpose of needing classes of data.


Suggested opportunities for assessment
[bookmark: _Hlk147833561]Explore
Monitor responses in the data talk to check for student understanding of interpreting graphs.
When placed in groups of 3, students provide and receive peer feedback on their understanding.
Collect the Venn diagrams of students to assess understanding of the most appropriate data display for different data.
Summarise
Monitor student responses in the ‘Your turn’ section to check for understanding.
Apply
Students give peer feedback using two stars and a wish.
Collect student posters as an exit ticket for the lesson.


Appendix A
Column graphs versus frequency histograms
Frequency histograms
Number of patrons wait time for a roller coaster
[image: Frequency histogram showing the frequency of wait time for a roller coaster.]

Salaries of people working for a large clothes company
[image: Frequency histogram showing the number of salaries, in bins of 10 000.]

Ages of people in the local choir
[image: Frequency histogram showing ages of people in a choir in bins of 10 years.]


Column graphs






Appendix B
Venn diagram
[image: Venn diagram of column graphs and histograms.]

Sample solutions
Appendix A – goal-free soccer
0 0 0 1 1 1 1 1 2 2 2 2 2 2 3 3 3 3 3 4 4 4 4 4 5 5 5 6 7 7 7 8
Mean =    goals
Median is between the 16th and 17th score. Those scores both lie in 3 goals, so the median is 3.
Mode is 2 goals
Range 
Data mostly around 1–4 goals.


Appendix B – Venn diagram
[image: Double Venn diagram about the topic 'Shape and skew'.]
 

Apply section
[image: Poster with frequency polygon showing the frequency of aces in grand slams by Novak Djokovic.]
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The number of badges each person has earned in a scout group

Amount of badges	Ron	Mandy	Donna	Denise	Lou	70	64	76	56	61	People


Number of badges



Colours of cars ordered by the local car dealership in 2023

Blue	Red	White	Black	Yellow	Green	5	3	14	10	1	3	Colours


Number of cars



Tonnes of fruit produced in NSW 2023

Tonnes of fruit produced	Apple	Orange	Banana	Grapes	Strawberries	Blueberries	Guava	Pineapple	6	1	10	7	4	10	9	6	Fruit


Tonnes of fruit
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