P. Lung, OISE/UT 2006


Creating Bar Graphs
Overview
This lesson will introduce the concept of graphing to the students and will span a two-day period. On the first day, students will be given a hands-on activity to practice sorting and separating number blocks of different colors. Blocks are carved with numbers (sticking up) for students with visual impairment. These objects will be stacked one on top of the other, to mimic a vertical bar graph. A diagram of these objects will be drawn and identified as a bar graph. Relevant terminology will be introduced and other examples of vertical bar graphs will be examined. This lesson bridges the connection from tangible graphs to pictorial graphs. 
A review of bar graphs will open the next day’s lesson. When students are comfortable with vertical bar graphs, horizontal bar graphs will then be introduced. Examples will be given using data from E-STAT (online). Students will complete a worksheet individually, by hand or on the computer, to conclude the lesson. The worksheet data will also be drawn from E-STAT.


Objectives
The objective of this lesson is to introduce bar graphs (vertical and horizontal) as tools for data representation. Graphing terminology and formatting will also be taught and monitored closely, as these specifications are crucial components of graphing. Setting this foundation will increase the efficiency in teaching other types of graphs (to follow). 


· Suggested Grade Levels and Subject Areas: Grade 6: mathematics, science and technology, social studies.
· Duration: 2 days


Outcomes (Expectations modified to fit specific lesson)
Mathematics: Data Management and Probability
· organize discrete primary data and secondary data (e.g., electronic data from E-STAT) and display the data in bar graphs (vertical and horizontal) that have appropriate titles, labels, and scales that suit the range and distribution of the data;
· read, interpret, and draw conclusions from primary and secondary data, presented in charts and tables;
Science and Technology: Life Systems
· compile data gathered through investigation in order to record and present results, using tally charts, tables, and labelled graphs by hand or with a computer;
Social Studies: Heritage and Citizenship
· use and construct graphs to sort, classify, connect, and interpret information (e.g., relationship between countries and total trade; imports to exports; tourist spending);



 Vocabulary

	Axis (Axes)
	Column
	Maximum

	Axis label
	Data
	Percent

	Bar
	Graph title
	Row

	Bar graph
	Minimum
	Scale




Classroom Instruction
Day 1: Graphing with Blocks
Students will be given a bag of colored number blocks, with a random quantity of each color in each bag. There will be four different colors: red, green, yellow, and blue. Students will be asked to stack the like colors one on top of each other. Each color ‘tower’ will be set one next to the other. Comparisons can be made between the colors, for example:
For which color do you have the most boxes?

For which color do you have the least boxes?
What is the difference in number of boxes between the most and the least?

This can also be incorporated into simple math problems:

Sarah has 15 jelly beans in total, of which 3 are yellow and 4 are blue. One third of her jelly beans are green and the remainder is red. Separate and display the number of jellybeans she has by color (let one block = one jellybean). 

The solution can be shown using the blocks, and then also shown drawn on the board (with colored chalk, if available). With this drawn graph, the related vocabulary words can be introduced. A review of the relationship between the data and the graph can be done to close the lesson. Specifically, demonstrate how the data (given in question) can be represented as a graph, and equally, how a graph depicts the data. 
Beginning with this tangible activity will assist kinesthetic and visual learners to compare and interpret the data. The needs of auditory learners will also be addressed, as the instructions for the activity will be executed in a step-by-step manner.

Day 2: Graphing with E-STAT data
A review of the previous day’s lesson on vertical bar graphs should be done at the beginning of class. This can be done easily by giving students a bag of blocks again and asking them to draw a graph that depicts the content of the bag. Using the same example, horizontal bar graphs can be introduced. Further examples can be done as a class that use StatCan’s E-STAT data. Data should be given in a form of a chart or table, with a text explanation of the content. Possible data selections include:

· Population of youth ages 10-12 in Ontario

· Number of people who take public transportation 
· Number of immigrants to Canada over the past 30 years

· Household usage of the Internet
	Mother Tongue
	Percent of Population in Ottawa (%)

	English
	65

	French
	15

	Non-official language
	20


An example for the mother tongue of Ottawa residents is shown below. 
*Adapted from 2001 Languages, Mobility and Migration data for Ottawa
A review of what ‘mother tongue’ means can be done with students. An explanation of ‘non-official languages’ should also be given. A class survey can also be done amongst the students to exemplify the meanings of these terms. 
Upon completion of the example, a brief discussion of the topic would be of great benefit, not only to teach them these facts, but also to demonstrate how graphs are essential tools in data management. Give students a handout with 2 more graphs to be completed, in the same format as the example above. The handout should be read aloud before students begin working on it, and can be assigned as homework if it is not completed during class time (see Appendix I).



Evaluation
Students will be monitored throughout the work periods, by their attitudes, composure, participation, and motivation. Worksheets will also be gathered as a summative assessment.


Enrichment

Students can brainstorm other specific topics/types of data that could use graphs as their means of data organization. Some suggested of topics include: environment, business trading, population, education, and income.
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Appendix I: Student Worksheet - Bar graphs
1. A survey was taken to see how much television Canadian boys and girls (11 years old) watch on weekdays (Monday – Friday). The responses are shown in the table below (by percentage). Show the results of the table in a vertical bar graph (graph boys and girls separately). Don’t forget to put a title and to label your axes!
	How much television do you watch on weekdays? 

	Response
	None
	half an hour
	1 hour
	 2 hours
	 3 hours
	 4 hours
	 5 hours
	 6 hours
	 7 hours or more

	% of boys
	2
	8
	17
	25
	21
	10
	8
	3
	6

	% of girls
	3
	10
	19
	25
	17
	12
	7
	3
	4


(Ref: Table 110-0058: Health behaviour in school-aged children 2002)


How are the two graphs similar?

How are the two graphs different?

2. How often do you exercise outside of school? Will you continue your physical activities (outdoors and indoors) as you get older? Let’s compare how 11 year old Canadian children compare in activeness to 15 year old Canadian children (see table below). Represent this data using a horizontal bar graph. Place male responses on one graph and female responses on the second graph. Hint: use two different colors to distinguish the 11 year olds from the 15 year olds.
	How often do you exercise outside of school?

	 
	Everyday
	4 to 6 times a week
	2 to 3 times a week
	Once a week
	Once a month
	Less than once a month
	Never

	% of Males - 11 years old
	29
	22
	20
	12
	4
	6
	8

	% of Males - 15 years old
	19
	29
	27
	12
	5
	4
	5

	% of Females - 11 years old
	18
	14
	25
	20
	7
	7
	8

	% of Females - 15 years old
	8
	15
	30
	21
	10
	9
	6


(Ref: Table 110-0004: Frequency of exercise outside of school 1998)



How do the males and females of the same age compare (similarities and differences)?
How do the males and females of different age compare?

Why do you think the data between the two age groups are different?
