Lesson Plan Template for Math for Teachers Summer 2007


Lesson Plan Title: Roads and Ramps: slopes, angles, ratios

July 23, 2007
Key Concept(s) in this lesson

Right triangles, Pythagorean theorem, measurement, scale and ratio 

Also, what metaphor or analogy can you use to help students grasp concept

Math is used to design and construct roads, buildings, ramps and stairs.



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

Lesson goal(s)

Understand what math is used to in order to construct buildings, roads, ramps and stairs and how it is used. 

Understand the Pythagorean Theorem and apply that to a real building situation.

Understand and apply definition of slope as the ratio of vertical rise to horizontal run.



Specific Objectives



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.

Write in math journals

Think, share, collaborate



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

Will walk around the room the check for comprehension of material and any questions

Do students understand the Pythagorean Theorem in order to find the missing length?

Can students make accurate scale drawings of slope and ratio?



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?

Able to apply Pythagorean Theorem to right triangles?

Able to make scale drawings of slopes ratios with stair drawings?

Course final exam

STEACHING STRATEGIES:

SCRIPTED strategic teaching questions you will ask students



Instructional Materials Needed
room arrangement:

Ruler 

Centimeter Graph paper

Protractors

Measuring tapes
Students to work in pairs or individually



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

No discrimination of gender or race, all students will be treated fairly

List of math vocabulary with pictures when possible 

Place ELL’s with any bilingual children in group

Have tutors available when needed for extra help 

Time
What Teacher Does
What Students Do

25 Min.


Measure Clock Tower (find height through scale drawing)
Briefly review last weeks lesson on scale drawing                    
With rulers and protractors and                                             Work with partner to estimate height 

Slope-o-meter use                                                                  Mark your distance from the Clock tower

Pass out materials for lesson                                                  angle of elevation
                                                                                       distance from SOM to ground
                                                                                       once inside make scale drawing 

                                                                                       compare answers 
 





Time: 10-15 min.
Measure sides of right triangles Pg. 236

Discuss vocabulary for Pythagorean Theorem: hypotenuse and legs

Explain Theorem for right triangles

Do sample problem

Have them read instructions from page 236 for activity

Did anyone have a triangle whose numbers weren’t all whole?

Have students write triangles on board
Work in pairs

Measure different lengths from tower

Read assignment on page 236 aloud

Draw 3 different L-shapes on graph paper

Use ruler to measure all sides

Apply the Pythagorean theorem

Compare results

Time: 15-20 Min.
Explore Pythagorean Theorem Pg. 237

Explain triples and none triples

Ask students why they think it’s a triple

And what’ not a triple

Assign more sample questions if unclear
Work individually

Do problems 3-4

Compare results and questions

Once everybody is done

Time: 20 min.

Time: 10 min.

Time: 20 min.
Apply the Pythagorean Theorem Pg. 239


Pass out grid paper

Have a student read directions

Have them choose a scale

Point out a hint, this is a tricky problem

Tell them it is not a theorem triple

Have them work out the problem using the 

Pythagorean theorem and a scale drawing ( if enough time)

Find the slope Ratio of stairs Pg. 242

Students will explore how to measure slope as a ratio- already know slope as angle

Explain the vertical rise over horizontal run

Do sample problem

Have students answer Q’s 1-3 

And make table

Design steps for different slope ratios and angles P. 243

Pass out centimeter dot paper

Make sure they understand slope ratios

Have students work out problems 1)A-J (skip problems G and H) and e and f if not enough time

Then answer problems in journal 2-3

Do you think that you can make a ratio by only 

Having the slope Angle?

Give a slope angle like 26 or 43 degrees

And have them solve for the slope ratio.


Work individually

Using P. theorem find solution

Choose a scale for object*

Don’t need a protractor, only ruler*

Make scale drawing and find solution*

Compare solutions and difficulties

*- if there is enough time

Work individually 

Make table for information

Using a protractor to find slope

Raise hands to show answers 

Work individually 

Using protractor and rulers to draw objects

On grid paper

When students are finished raise hands to discuss

Students will draw this problem out if there is enough time

                          Closure Plan: 

Homework problems- 

Page 260 1-6 or 1-8 if enough time was allowed to complete lesson.

Debrief Overall Lesson





