Math-in-CTE Lesson Plan Template

	Lesson Title: Safety In the Woodshop
	Lesson #3


	Author(s):
	Phone Number(s):
	E-mail Address(es):

	Joanne Kuhnlein
	
	


	Lesson Objective:
	Teach students how to read graphs and calculate percentages relating to safety data in wood shops and related occupations.

	Supplies Needed:
	 Overhead transparency of charts, paper, pencils, ruler, (colored pencils)


	The "7 Elements"
What you’re going to say to the kids
	Teacher Notes

(and answer key)

	1. Introduce the CTE lesson.
Good Morning. How’s everyone doing today? Are you ready for some new experiences? (Wait or prompt for responses.)

Great….well, today we’re going to get everyone ready to go out into the shop and do some work. 

First of all, I have to make sure that everyone has brought all of their body parts to class. Does everyone have their 10 fingers?  Their 2 eyes?  Have you got all your hair?  Arms? Legs? Brain? Etc.

Today we’re going to begin talking about safety. Why? Well, I assume that everyone wants to walk out of class with the same number of body parts that they walked in with. Right? Well, our lessons in safety will help you to do just that. The rules that we have for safety are in place to help you succeed in the wood shop without hurting yourself or anyone else.

	Look for all students to be engaged and actively responding to the teacher. 
Be prepared for some chaos when students talk about all the “other” body parts that they’ve brought to class.

	2. Assess students’ math awareness as it relates to the CTE lesson. 
 Have any of you heard of an organization called OSHA? (hands raise-ask students how they know about it) 

What do you really know about it? OSHA stands for Occupational Safety and Health Administration. It’s a division of the Federal Government. Their job is to collect data when accidents happen on the job site. Can you guess why they would want to collect this data? (Hopefully, there will be some student reaction.)
Take a look at this table.  This is a record of the injuries that have happened in different industrial areas in 2004. 
Let’s see if you can read the number of accidents that occurred in the construction industry in 2004. How do you read this chart? 
Let’s see if we can figure out some other rates of accidents.

How about Mining, what is the rate of accidents for them?

Manufacturing?

Education Services?

	Be prepared for a lot of negative feedback about OSHA. Students parents may have badmouthed OSHA because of regulations in the work place.
Load OSHA web site on the computer/overhead. Get info off web site ahead of time.
Use Chart #1, page 3
Kids respond verbally

	3. Work through the math example embedded in the CTE lesson. 
Looking at this same table, it’s important to be able to read and make sense of the data. To do this you need to know that a table is organized into rows and columns. Rows will lie horizontally and columns are vertically.

Now let’s see if we can figure out how these numbers relate to each other as percentages. You know that percent is a ratio that compares a number to 100. It can be represented as a fraction with 100 as a denominator. For example, we figured that the construction industry had 6.2 accidents per 100 workers. If we want to compare the percentage of accidents between the construction industry and the manufacturing industry, we need to know the total number of accidents for all of the industries. 
Lets start by deciding which industries we want to compare.

Let’s compare construction, manufacturing, agriculture, transportation and education.
construction  -  6.2

manufacturing   -  5.9

agriculture   -  6.0

transportation   -  7.0

education and health services  -  5.4

Let’s add all of these together.  We get a total of 30.5 accidents.

In order to find the percent of each area, we need to divide the number of accidents in the area by the total 30.5.  30.5 is 100% of the accidents in those five industries.  So divide 6.2 by 30.5 (or divide 30.5 into 6.2). What answer do you get?
.203 is your answer….however, .203 is not the percent.

In order to get a percent, you will need to multiply your answer by 100.  This sounds rather complex but, basically all you need to do is move the decimal point over 2 places to the right and add a % sign. By doing that, you will get 20.3%.
Let’s try another one… manufacturing has 5.9 accidents out  of 30.5 total accidents. So divide 5.9 by 30.5. What do you get?

.193 or 19.3 %.

Continue with the other 3 areas and find the percent for each of the last 3 areas.

	Give an example from the table. 
Read across the row for “manufacturing” and come up with about 5.8

                        ANSWERS

construction  -  6.2----------.20   or 20%

manufacturing   -  5.9---------.193  or 19.3%

agriculture   -  6.0 --------------  .196  or 19.6%

transportation   -  7.0  ----------  .229 or 22.9%

ed and health serv  -  5.4  -  .177 or 17.7%



	4. Work through related, contextual math-in-CTE examples.

Here’s another example of safety data.  This is a list of fatalities from 1980 – 2000.  Each number represents the number of fatalities per 100,000 workers. .Let’s see if we can work through creating a bar graph to represent the numbers in the graph.
When you make a chart like this it is usual to put the years (time) along the bottom (x axis) of the graph and the other data along the left hand side (y axis)


	Use Chart #2
Have graph paper on hand to do this activity.

Colored pencils are great too.

Help students get started and then let them finish on their own.

When students are done, spend time discussing the results of the graph. ”Interpreting the data”
 Discuss how OSHA regulations help lessen accidents and fatalities. They do a good thing.

	5. Work through traditional math examples.

Kids will take their graphs that they created in #4 and find the percent of change between:
1980-1983

1983-1985

1985-1995

1980-2000

Notice there are fluctuations within the data. Some years there was a percent of increase, some years there was a decrease.  Some years the increase or decrease was greater or lesser. What might be the reasons for these changes?
	Use Chart #3
Possible reasons:

Change in OSHA regulations



	6. Students demonstrate their understanding.

Here is a chart that shows you the range of sounds for different tools. Sounds are classified according to decibel ratings.  Decibels are abbreviated dBA. 
As you all know certain noises or listening to loud noises for prolonged periods of time, can cause your hearing to deteriorate. Unfortunately, this damage to your hearing is often not reversible or correctable. 

I would like you to create a bar chart for me that compares the decibel rating of (pick out a tool from the list)
	Use chart #3

	7. Formal assessment.
CIM test question
or

Students will take accident rate data and create a graph. They will also find the percent of change between
The first and last points

The highest and lowest points

Pick two or three other points

Draw conclusions from the data.
	Use enclosed CIM sample questions
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