Blank Graph
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Students are presented with a column graph, where most columns are of varying height, but two are identical height. The columns are deliberately not in ascending or descending order. No numbers or labels are put on the graph, including no title.

Students are asked to propose at least three different sets of data that this graph could represent, and to add whatever information is necessary to complete the graph.  They are also told that there are many possible solutions to this problem.

This activity demonstrates whether students can apply prior knowledge about graphs and data to an open task, and encourages learning about the suitability of different graphs to different types of data.

Key Mathematical Concepts

Graphing

Working mathematically

Prerequisite Knowledge

A basic understanding of column graphs is necessary for students to be able to undertake this task.  In the trial, some prior activities included investigating graphs in the newspaper, including what they show, how clear they are, and how they differ.  The class also had collected and graphed data about classmates in a column graph, and were introduced to the format of graphs including labels and axes.
Links to VELS

	Dimension
	Standard

	Measurement Chance & Data (Level 2.5)
	Construction of an appropriately labelled bar graph

	Measurement Chance & Data (Level 2.75)
	Understanding of the distinction between discrete and continuous scales

	Measurement Chance & Data (Level 3)
	Students recognise different types of data: non-numerical (categories), separate numbers (discrete), or points on an unbroken number line (continuous). They use a column or bar graph to display the results of an experiment (for example, the frequencies of possible categories).


Assessment

To be working at Level 3, students are expected to be able to correctly identify categorical or discrete data as the information on the graph.  Student Work Example 2 demonstrates this.

Teacher Advice

The ‘Blank Graph’ activity is useful to assist teachers in assessing whether students can apply their prior knowledge of graphs.

This activity could also be applied in a reverse scenario — ‘What couldn’t this graph represent?’— to make it more challenging.  It may also be useful to use different types of graphs (e.g., pie charts, line graphs) to increase the difficulty levels.

Potential Student Difficulties

Some students in the trial were challenged by the open nature of this question.  A couple of students were of the opinion that the graph could represent anything.  
Possible Enabling Prompts

Some suggested prompts to assist students experiencing difficulty in starting the activity:

1. If each of the bars in the chart represents a different favourite sport of students in one class at school, and the height of the bars represents the number of people that list that sport as favourite, fill in all the labels and the title on the following bar graph.
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2. Try thinking of a physical feature of your classmates.  How could this be turned into a bar graph?


Extension Suggestions

For students who would benefit from additional challenges:

1. Have you only used favourite things for your graph categories?  Try thinking about a graph that only pertains to you.


2. Draw a line graph of the data.


3. Choose another two graph types to display this data.


Feedback
This activity was generally found to be quite easy for students in the trial (74% of students in the class reported that they did not feel they had learned some new mathematics).  The majority were able to commence the task with minimal further instruction.   Upon reflection, the teachers considered the type of graph chosen was too easy and familiar to be challenging for students, and thought a line graph (which students had limited experience with) would have posed a greater challenge.

Most students in the trial chose their favourite things to fill in the blanks.  Some were challenged to think of things that pertained only to themselves, which resulted in responses such as school marks over time, rate of growth in their height over time and number of CDs bought over time.

Solution

The open-ended nature of this question means there are multiple correct solutions.  However, Student Work Example 2 provides an excellent solution to this activity.

Example 1

Working below VELS Level 3
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Example 2
Working at VELS Level 4
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Example 3
Working below VELS Level 3
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