From Basic to Inquiry-Based Approach
Lesson Plan

Subject Area: Physical Science	Specific Content: Force and Motion, Engineering

Grade Level: 6th -8th Grade	Length of Lesson: 45 minutes

Instructional Objective: Determine the tensile strength of a given material based upon the amount of weight the material can handle during a tensile strength test, before that material loses integrity (breaks).

State Content Standard / Benchmark / Grade Level Expectations:

CCSS	Patterns, Relationships, interpreting data, graphing data, and Functions
NGSS 	MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success. 
NGSS	MS-PS2-2. Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the forces on the object and the mass of the object.

Prerequisite Knowledge or Behaviors Needed:

Skills: Students should be able to do multi-digit division and multiplication without relying on the use of a calculator; but, should be competent in using calculators to perform multiplication and division. 

Key concepts: Physical characteristics, mass behavior, effect of gravity on an object, patterns and relationships, ratios, proportions, and data analysis, experimentation, engineering and design.


Materials:

Teacher materials:
dry-erase board
dry-erase makers
dry-erase eraser
computer

Each student needs these materials:
-pencil with an eraser
-worksheet
-additional paper to show work


Procedures

Greet students when entering the classroom.
Next, collect student homework from the prior day and take attendance.
Make sure students have their pencil, eraser, ruler, scissors and markers ready on top of their desk.
Draw the names of two students from the stick jar located on the desk and ask them to distribute the worksheet to each student (or use another random method to choose student helpers.)
Read the instructions with the class to make sure they understand the task.
Explain the content to be covered, and models represented in the worksheet. Explain how to read and graph data. Write step by step instructions on the board, or provide an alternate class visual of student instructions to follow.
Allow students to work independently on their worksheet for 25 minutes. Instruct the students to raise their hands upon completion, and check the answers of completed work, individually.

How will the instructor address student learning styles during this lesson? Describe all that apply.

Visual- Modeling how to read and graph data. Also, providing written directions of each step involved in graphing given data. 

Auditory- Along with written directions, Teacher will verbalize the directions and check for student understanding by referring the students back to the first problem done as a class.

Kinesthetic- Not Applicable 

Tactile- The students were writing out each problem as they solved it in steps. The students also completed a worksheet independently.

Assessment Criteria:

What tangible evidence will demonstrate your students’ learning today?

The teacher will be able to assess student work from the completed student worksheets. They are required to show work for each step as they solve a problem, so that the teacher can better understand how the students found their answers.
What will be considered quality work?
The teacher considers quality work the work that is written legibly and that shows each step in the students’ problem solving. It is also clear to the teacher what the answer is for each problem because it is circled.

Do you need a rubric to structure your assessment?
No, a there will not be a rubric to structure this assessment.

Will students also self-assess using this rubric?
The students will not be self-assessing for this assignment.

Gender or cultural concerns may affect your instructional or assessment choices in this lesson. If appropriate, identify these and describe how you will address them.

There is no gender or cultural concerns that the teacher feels will influence this lesson. The teacher does not feel that any modifications in this area are necessary based on the students in the classroom.


Technology-What technology might enhance this lesson or this unit at some point? Traditional print, Internet and NETS resources can assist you.

The internet is an excellent resource for this unit. The teacher could allow certain students to do games and quizzes online that involve data and graphing analysis. There are several websites that offer age appropriate activities that students could complete independently. 

How will you provide practice for this objective?

Although the students will not be completing homework on this assignment the night after the lesson is taught, the teacher does assign homework throughout the year that is a review of previous concepts the students have mastered. Also, later concepts will build on this lesson, so students will be practicing this material regularly over the next few weeks.
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[bookmark: _GoBack]Read the table below. Analyze the information provided and identify the weakest and the strongest materials.
	Material
	Tensile Strength
(Maximum stress it can hold before breaking)*
	Elasticity
(How much does it stretch before breaking)*
	Elasticity
(Displacement rage before breaking)*

	Cotton  (35)
	2 lbs
	8-10%
	3.84-4.8 in

	Nylon (46)
	8 lbs
	30-40%
	14.4-19.2 in

	Steel wire (28)
	10 lbs
	8-15%
	3.84-7.2 in

	Kevlar (46)
	18 lbs
	3-5%
	1.44-2.4 in


*Data based on 48 inches material section
Source:https://d43fweuh3sg51.cloudfront.net/media/assets/wgbh/nvms/nvms_doc_strongerdemo/nvms_doc_strongerdemo.

On the grid below, Graph the MIN and MAX displacement value of the elasticity in relationship to the material type. Make sure you use the following color code: cotton- green, nylon- orange, steel wire-blue, and Kevlar-red.
Elasticity displacement
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What materials are the strongest and the weakest based on the given data and graph?

What is the difference in elasticity displacement between the strongest and the weakest materials?
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