STEM Middle and High School Mini Lesson Template
Title: Wheelchair Ramps
Grade Level: 9 and 10 - Geometry
Questions to ask before designing a lesson:
1.  What is the essential question(s) for the lesson?  
· What are the regulations for ADA approved wheelchair ramps?

· How do you find slope in real world situations?

· Evaluate existing wheelchair ramps in community buildings with regards with the regulations.

a. Why is this question relevant?
This lesson will enable students to apply the theory of slope to existing structures in the community.
b. What is the connection to real life?
The lesson connects compliance with building codes.
2. What techniques are used to make the lesson:

a. Inquiry-based: 
This lesson will allow the students to investigate the ADA policies of wheelchair ramps and the reasoning behind the policies.  
b. Problem-based: 
Students will explore existing wheelchair ramps and design one that would compliant with the ADA regulations.

3. What are the lesson outcomes?
· Students will be able to apply the distance, midpoint and slope formulas.

· Students will be able to construct geometric figures using construction tools.(Using Geometer’s Sketchpad)

4. How is participant discourse promoted?
Students will begin the lesson by doing independent inquiry on the relationship between slope and the regulations of ADA on wheelchair ramps.  Following the independent inquiry the class will work in teams of 3 to analyze wheelchair ramps in the school building to determine their compliance with the regulations.  Finally students will use Geometer’s Sketchpad to design a ramp with appropriate landings and acceptable slope.
5. How are science, technology, engineering, and mathematics addressed in the lesson?
Science:  This lesson addresses reasoning for appropriate slope for wheelchair 

                 ramps.
Technology:  During the last part of the lesson, students will be using the 

                      Geometer’s Sketchpad to design a wheelchair ramp with the 

                      appropriate landings.

Engineering:  In the last part of the lesson, students will be designing a 

                                   wheelchair ramp with appropriate landing.

Mathematics:  Throughout the entire lesson, students will be applying formulas 

                                   and calculating slope and distances.

6.  Use the table below to match standards.
	Standard
	Standard Number (s)
	Activity

	Common Core Standard for Mathematical Practice
	4
5

6
	Model with mathematics
Use appropriate tools strategically.

Attend to precision.

	International Technology Education Association Standards for Technological Literacy
	3
11
	Relationship among technologies and other fields.
Apply the design process

	Common Core Reading Standards for Literacy in Science and Technical Subjects
	4
7

8
	Produce clear and coherent writing.
Conduct short research project to answer a question

Gather relevant information from digital sources

	Common Core Writing Standards for Literacy in History/ Social Studies, Science and Technical Subjects
	7
	Use mathematical processes

	Skills and Processes Core Learning Goals for Science
	3

4

5

6

7
	Carry out scientific investigations effectively 
Demonstrate that data analysis is a vital aspect of the process of scientific inquiry 
Use appropriate methods for communicating in writing and orally the process and results of scientific investigation
Use mathematical processes 
Show connections between sciences and other fields

	Content Standard
	S.ID.7
S.ID.8
	Interpret Slope
Calculate Slope


7.  5E Model – STEM lessons will use the 5E Model
	5E Lesson Components
	Description of  Activity

	Engagement

The activities in this section capture the participants’ attention, stimulate their thinking, and help them access prior knowledge.
	Students will find an existing wheelchair ramp and measure the vertical distance and the horizontal distance and calculate the slope of the ramp.

	Exploration

In this section, participants are given time to think, plan, investigate, and organize collected information.
	Students will complete an internet search on the ADA regulations of wheelchair ramps.  Compare the regulations with the ramp that they measured and determine if the ramp is in compliance with ADA regulations.

	Explanation

Participants are now involved in an analysis of their exploration. Their understanding is clarified and modified because of reflective activities.
	Students would explain the reasoning behind the regulations by calculating the acceleration of the wheelchair on a ramp the would be outside the regulations by the ADA.

	Extension

This section gives participants the opportunity to expand and solidify their understanding of the concept and/or apply it to a real world situation.
	Students would use the Geometer’s Sketchpad program to design  a ramp and calculate the slope.

	Evaluation

Evaluation occurs throughout the lesson. Scoring tools developed by teachers and participants target what participants must know and do. Consistent use of scoring tools improves learning.
	Students would write a summary of what the learned about the connection between slope and wheelchair ramps.  The summary would include reasoning for supporting the regulations or reasoning to argue against regulations.


Wheelchair Ramp Investigation



Name____________

I. Inquiry:
  Conduct an internet search to determine ADA wheelchair ramp regulations.  What are the slope requirements?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

II. Investigation:
Find an existing wheelchair ramp and measure the vertical height and the horizontal height and determine the slope of the ramp.  

(Slope=Horizontal Distance / Vertical Distance)
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III. Design a wheelchair ramp using the appropriate vertical and horizontal distance using the Geometry Sketchpad.

a. In Preferences, set Distance Units to feet.

b. In the Graph menu, choose Show Grid

c. Draw a line with negative slope.

d. Select the line; then, in the Measure Menu choose slope.

e. Drag one of the line’s control points and observe the effect on the line’s slope.

f. Find a line with slope within the ADA slope regulations for wheelchair ramps.

g. Print out the design and measure the vertical and horizontal height.  Compare findings with step II.

IV. Write a summary of your exploration.  Include areas that you agree and disagree with the ADA regulations.__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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