Lesson Plan Template for Math for Teachers Summer 2007


	Lesson Plan Title: Roads and Ramps: Slopes, Angles, and Ratios
July 18, 2007      Math for Elementary Teachers
	Key Concept(s) in this lesson
Scale and Proportion, Accuracy and Measurement

	Also, what metaphor or analogy can you use to help students grasp concept
Math is used to design such things as roads, buildings, and skateboard ramps

	Section 1: WHAT YOU WANT STUDENTS TO KNOW, BE ABLE TO DO, OR FEEL/UNDERSTAND

	Lesson goal(s)

	Understand how math is used in designing projects such as buildings, roads, and ramps



	Specific Objectives

	Students will learn how to use two mathematic tools to measure angles and distances, and make scale drawings to find unknown lengths: the Slope-o-meter and protractor



	Standards addressed (EALRs, GLEs)

	EALR 1:  The student understands and applies the concepts and procedures of mathematics.
COMPONENT 1.3:  Understand and apply concepts and procedures from geometric sense.
GLE: 8th grade: Use the properties of similarity; uses the Pythagorean Theorem to determine if a triangle is a right triangle.  W

Ex: Create a scale drawing and label the scale and the dimensions using grid paper or appropriate technology.


	Primary Learning targets: which of these, a-e? (Be sure learning activities are congruent with targets chosen.)
(a) Knowledge     (b) Reasoning Proficiency       (c) Performance Skill   (d) Create a Product          (e) Dispositions

	

	Section 2: HOW WILL YOU KNOW THAT THE LEARNING TARGETS WERE MET?

	Pre-assessment:  [What do they “know” already?]  Attach any applicable instruments.

	Ask opening questions from Teacher’s Manual, pg. 223E

Practice with protractors (see below description of activity)



	Formative Assessment.(s) [Are they getting it along the lesson?] (e.g. planned comprehension checks).  Attach any applicable instruments.

	Susan and I will walk around and check for comprehension of material

Are students understanding how to use their Slope-o-meter and protractors to find angels of right triangles?

Can students make an adequate scale drawings


	Summative Assessment [Did they get it?] – end of lesson or unit. Attach any applicable instruments.

	Were students able to make a scale drawing of the Clock Tower and find its height?
Course final exam



	STEACHING STRATEGIES:

	SCRIPTED strategic teaching questions you will ask students

	From Teacher’s Manual pg. 223E


	Instructional Materials Needed
	room arrangement:

	· Two photocopied card stock of Slope-o-meter/student (from Teachers Manual)
· Tape

· Washer

· Scissors

· Centimeter graph paper

· Metric Ruler and metric tape


	Two seats pushed together for work in pairs

	Accommodations: (e.g. ELL students, special needs, 504, etc.)

	1.race/ethnicity-Explain that these math skills are used by people who work in various professions such as engineers, builders, carpenters, surveyors, etc.
2.language- If I have English language learners (ell) I will work out a plan to help tutors and ell class teachers understand the lesson and be able to translate for them.
3.gender- Try to call on students of both genders equally, use examples using both genders, and in general be sensitive to overly aggressive boys or girls
4.class- All students will be treated fairly and with respect regardless of SES status. I will make sure to provide all of the materials so that everyone can do the activities regardless of SES.


	Time
	What Teacher Does
	What Students Do

	20 min.

MATERIALS
BOARD
BOARD

BOARD
	Intro: “Today learning a couple different strategies to ultimately use to find an unknown length- the height of the Clock Tower”

	
	· Opening Questions pg. 223E
· Pass out yellow graph paper to students

· Practice with Protractors

1. “Draw a right triangle on your graph paper”
2. “You’ll need a metric ruler and share a protractor with you neighbor”

3. “Measure lengths of sides and angles in cm.- but first, who can tell me the hints about working with angles of a right triangle?”

(Walk around room, check for comprehension)

4. “Do all your angles add up to 180 degrees?”

5. “I’m going to choose a volunteer to draw their triangle on the board and label its measurements?”

6. “Now imagine this is a scale drawing of a ramp- the side view- where 1cm=1m”

7. Ask:

a) “What’s the total length this ramp”

b) “How high does ramp rise”

c) “Is ramp or slope relatively steep or flat”

· “Slopes are measured in two ways:

1) Slope as an angle
Number of degrees measured from the horizontal line using a protractor

(Draw ramp and measure slope)
2) Slope as a Ratio
Ratio of vertical rise per unit of horizontal run”
(Draw roof truss with slope of  “5 in 12” or 5/12)

· “Purposes of this lesson today, learning how to measure slope as an angle, so using a protractor and something called a Slope-o-meter to measure degrees”

	Get in pairs, share a protractor

Allow wait-time, call on volunteer
“One angle is always 90degrees, and all angles add up to 180degrees, and no angle can be more than 90degrees”

Pull from popsicle sticks 

Allow wait time

Students raise hands to answer

	Time:  20 min.
BOARD

MATERIALS

DEMONSTR.

Time: 20 min.
BOARD

Time: 5 min.

BOARD


	Making the Slope-o-Meter (“save for final exam”)
· “SOMs used to measure slope angles of objects such as stairways, ramps, roofs, and roads”
· Show mine before passing out and demonstrate how to use on line on board

· Pass out materials to everyone- quick demonstration on making one, and have students refer to directions on page 226 

Measuring slopes with SOM 

· “Notice 12 pictures of slopes around the room- you’ll measure each slope with your SOM”
1. “First, create table on own paper with your Estimates of each picture and the Actual”
2. “Start on picture with same number as your birth month and rotate around (April=4)”
3. “Check for accuracy: Floor and Wall (0 and 90 degrees) or may have to make adjustments- 1-2 degrees variation is normal”
4. any questions?

Analyzing Slope Accuracy

· Number 1-12 on board, popsicle sticks for answers to angles
· Remember some variation will occur

	Students start to make their own Slope-o-meter

Students ask questions

Students create chart and start rotating around room

Students call out their angles

	Time: 20 min.

BOARD

BOARD


	Scale Drawings (“turn to page 229”)

· Read definition of a scale drawing
· “Work with partner to answer questions 1-4”
· Popsicle sticks for answers
· “Now work with partner to solve the next problem titled ‘Make a Scale Drawing’ where you use your scale drawing to find an unknown length”
· Popsicle sticks for answers- have student draw and label on board
	Students turn to the page

Students work together to answer questions

Students work together to answer questions



	Time: 30 min.
BOARD

BOARD

BOARD
	Sighting and Angle of Elevation (“turn to pg. 230)
· sighting
· “Can use SOM for  sighting” (sketch house on board)
· “Find slope of roof and sketch slope on your paper”
· “Angle distortion may occur from people sitting in diff. areas of room”
· angle of elevation
· Read “How to..” on pg. 231
· “Can use SOM to measure an invisible slope “line of site” (notice picture makes a right triangle”)
· “How can we use this, along with a scale drawing to find an unknown height of something?
· “Practice with partner finding angle of elevation of corner of classroom and sketch on graph paper- try to figure out the height of the ceiling”
· Write solutions on board
· Measure Clock Tower (find height through scale drawing)
· First with partner, estimate height, then:
1. Mark your distance from the clocktower
2. angle of elevation
3. distance from SOM to ground
4. inside make scale drawing and we’ll compare answers
	Students sketch slope of roof from board on their paper

Wait-time, raised hands

Students practice with their partners

Students head out as a class to measure Clock Tower

Back in class to make scale drawing

Compare answers

	Time: 10 min.
	Closure Plan (consider including reinforcement of learning, affirmations, glimpse at tomorrow-bridge)

	
	Homework Problems- 
· Pg 256 1-5 (at home)

· Pg 257 5 (in class- for reinforcement, and won’t have a protractor at home)

· Ask for volunteer for answer

· “On Monday, using these strategies to measure the height of the Clock Tower (if not already done, and work on Pythagorean Theorem” 


	Students quickly work on problem and share answers

	Teacher reflections/caveats for those who use this lesson:
This lesson was condensed for this MET course- more time is needed if teaching to 8th grade class. Lesson would be great as a cross-curricular lesson with science/ecology: find the unknown lengths of various trees. 

	Web resources used, with suggestions/comments regarding these sites:

If you need more assistance with this lesson, you can check the MathScape website.


