Unit: Physical Reactions
Page 5
Competency:  Distinguish between different types of plastics by identifying their characteristics and what processes are used to produce those characteristics.
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‘degrees that work, Plastics & Polymers’
Lesson Planning Guide – Science 
Unit: Physical Reactions
Competency:  
Distinguish between different types of plastics by identifying their characteristics and what processes are used to produce those characteristics.
PA Academic Standards Included:  3.2.8.A4, 3.4.8.E6, 1.5.8A, F; 2.1.7C; 13.3.8B, C
Grade Level: 6th-8th 
Approximate Time: Three 45-minute periods
Big Idea: Matter has observable physical properties and the potential to mix and form new materials.
Essential Question: What do scientists do to change the properties of plastics for different uses?
Performance Standards

	Performance Standard
	Suggested Evaluation Method

	1. Students will distinguish between different types of plastics by identifying their characteristics and what processes are used to produce those characteristics with 100% accuracy on the quiz.
	Written evaluation: quiz

	2. Students will, in groups of three, complete an experiment which demonstrates how processing plastic can change its characteristics, achieving an 80% or higher on related rubric.
	Process evaluation: rubric


Suggested Projects

None

Multiple Intelligence Types

Verbal/Linguistic
Logical/Mathematical

Visual/Spatial

Bodily/Kinesthetic

Interpersonal

Resources
1.
Video - degrees that work – Plastics and Polymers 
http://www.pct.edu/degreesthatwork/plastics.htm
2.
Worksheet - 5 Main Plastic Forming Processes
See attached
3.
Worksheet - Compare and Contrast 
See attached

4.
Quiz: - Ouiz: Plastic Forming Processes

See attached

5.
Video - Shrinky Dink® Commercial Clip

http://www.youtube.com/watch?v=pbiQ8YMMdsw
6.
Handout – Exploring with Plastics

See attached

7.
Worksheet – Exploring with Plastics Observation & Data Chart: Shrinky Dinks

See attached

8.
Rubric - Lab Process Rubric: Plastics Forming Processes

See attached

9.
Video - Shrinky Dinks from #6 Plastics – Do It Yourself


http://www.youtube.com/watch?v=L_BC94oBeWQ
Equipment/Materials/Software
1. Computer with internet access and/or projector
Any supplier
2.
Three miscellaneous plastic items in an opaque paper or plastic bag
Any supplier (select three items each formed through a different one of the processes listed on the feature analysis)
3.
Shrinky Dinks®, colored pencils and fine-point permanent markers


Any supplier

4.
Oven and baking trays (or aluminum foil)

Any supplier

5.
Samples of #6 plastics


Any supplier
Suggested Learning Sequence

	Strategy
	Outline
	Resources/Equipment

	Performance Standard 1
	Students will distinguish between different types of plastics by identifying their characteristics and what processes are used to produce those characteristics with 100% accuracy on the quiz.

	Introduction
	View the video degrees that work – Plastics as a class.  Before showing it, note that they should pay particular attention to the types of forming processes shown.  
	Resource #1
Equipment #1

	Presentation/ Discussion
	As a class, have students discuss the characteristics of plastics, using the “Forming Process” chart.  Give each student a chart and have them fill it in as each process is discussed.
	Resource #2

	Activity/ Demonstration
	Have students take the mystery bag of plastics and ask them to compare and contrast the enclosed items on the “Compare and Contrast” handout.
	Resource #3
Equipment #2

	Assessment
	Give the “Plastic Forming Processes” quiz to the class.
Related Academic Standards:  3.2.8.4A; 1.5.8A, F
	Resource #4

	Performance Standard 2
	Students will, in groups of three, complete an experiment which demonstrates how processing plastic can change its characteristics, achieving an 80% or higher on related rubric.

	Introduction
	Introduce the concept of Shrinky Dinks® by showing a short, classic commercial clip.  Briefly relate this to the plastic thermoforming process viewed in the previously shown degrees that work – Plastics video.  Draw on any background knowledge students may have in creating Shrinky Dinks®.
	Resource #5



	Activity/Lab/ Assessment
	Have students participate in a mini-lab involving creating a Shrinky Dink®.  Handout and review copies of the “Exploring with Plastics” instruction sheet.  Explain that before, during and after the process, they will record their observations and collect data on the data collection sheets provided.  Students will be assessed via a lab process rubric, discussed prior to the lab.
Related Academic Standards:  2.1.7C; 3.4.8.E6; 13.3.8B, C
	Resource #6
Resource #7

Resource #8

Equipment #3
Equipment #4

	Summary
	Engage students in a discussion about their observations and data, including comparing and contrasting the thermoforming process shown in the degrees that work – Plastics video, with what was observed in the lab.
	Resource #7

	Extension
	View a short video, Shrinky Dinks from #6 Plastics – Do It Yourself, showing how to recycle #6 plastics into a homemade version of Shrinky Dinks®.  Show students samples of #6 plastics that can be used.
	Resource #9
Equipment #5


Related Worksite/Work Based Activities

None
Additional Resources

1. Website: BrainPop
http://www.brainpop.com/technology/scienceandindustry/plastic/preview.weml
WHERE TO

	W
	Students will be provided with an overview at the beginning of the activity, which helps to connect this activity to future career plans.  Students will be provided with a list of assessments that will be used with the activities.

	H
	Students will be involved in watching a video, collaborating with classmates and engaging in hands-on activities.

	E
	Students will take part in a Shrinky Dink® experiment.

	R
	Students will evaluate their knowledge and connect it to a common object – a car (see quiz).

	E
	Students will be evaluated using a process rubric, which will be reviewed prior to completing the experiment.  This rubric will assess students’ collaborative behaviors, as well as group discussions.

	T
	An adapted packet of materials will be provided for identified students.

	O
	Students will start with very traditional classroom activities (video, brainstorming/discussion, etc.) and will move to evaluation and application activities.  They will also have an opportunity to observe what they have studied through a hands-on activity (Shrinky Dinks®).  


______________________________

This planning guide was written by Abbey Flick, Middle School Teacher, Central Columbia Middle School, Bloomsburg, PA. 

Name: ___________________________________________________________________________________________________________________
5 Main Plastic Forming Processes
	
	Thermoforming


	Extrusion
	Blow 

Molding
	Rotational Molding
	Injection Molding
	Defining Characteristics for Classification

(explain)

	Bottles
	
	
	
	
	
	

	Bags
	
	
	
	
	
	

	Toy Building Blocks
	
	
	
	
	
	

	Car bodies
	
	
	
	
	
	

	Balls
	
	
	
	
	
	

	Eggs
	
	
	
	
	
	

	Cell phones
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


For use with:   degrees that work.   A broadcast production of Pennsylvania College of Technology and WVIA public television 

NAME:    __________________________________________________________________________________________
COMPARE AND CONTRAST
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Name: _________________________________________________________________

QUIZ:
Plastic Forming Processes
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PART 1:  Consider what you know about the 5 main plastic forming processes.  Cars consist of many plastic items.  Choose 3 of the 5 plastic forming processes.  Identify at least 1 car part that is formed using each of the 3 processes you have selected.   

	Car

Part
	Corresponding
Plastic Forming Process

	1.  


	

	2.  


	

	3. 


	


PART 2:  Briefly describe what characteristics allowed you to identify appropriate structures for each forming process.  Use complete sentences and all appropriate conventions. 

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Exploring

with

Plastics
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1. Select a design you would like to create.  You may create your own design, or place the Shrinky Dink ® plastic over a preexisting design that you can then trace.  The design should be no larger than 4”x 4”, but no smaller than 2”x 2”.  Measurements are approximations.  

2. Draw or trace the design on the Shrinky Dink ® plastic.   The textured surface of the plastic should be face up.  Use a fine point permanent marker to make the outline of the design. Then, use colored pencils to completely color in the area within the design.  The darker you color, the bolder your colors will remain when the process is complete.  

3. Carefully cut out the design. 

4. Carefully review the data/observation chart that accompanies this activity.   Become familiar with what information you are required to collect.   

5. Measure the dimensions of the design.  Record your data on the sheet provided.  

6. Place your cutout on the sheet (cookie sheet or aluminum foil) provided by your teacher. 

7. Bake the designs in a conventional oven at 325° for 3-5 minutes.  Observe the figures as they bake, recording your observations on the sheet provided.

8. After the design has cooled completely, examine it carefully.  Record your final observations on the sheet provided.  Be detailed in your description. 

9. Complete the final measurements and calculations, as specified.  


 ®
Name(s): __________________________________  Date: __________

Exploring with Plastics

Observation & Data Chart:

®

	Outline of Shape BEFORE Heating

(trace)
	Outline of Shape AFTER Heating

(trace)

	
	


	Measurements BEFORE Heating

(approximate length and width - cm)
	Measurements AFTER Heating

(approximate length and width - cm)

	Length:                            Width:
	Length:                            Width:



	Calculate the Change in Size:




	Physical Description

BEFORE 

Heating
	Observations 

DURING

Heating Process
	Physical Description

AFTER

Heating

	

	
	


Compare the Shrinky Dink ® process you just experienced to the thermoforming process involving the race car body featured in the video, degrees that work.:  Plastics.  What similarities and differences did you notice between the two?  Explain.

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

Lab Process Rubric:
Plastics Forming Processes
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Shrinky Dinks®
	CATEGORY
	4
	3
	2
	1

	Focus 
on 
task
	Consistently stays focused on the task and what needs to be done. Very self-directed. 
	Focuses on the task and what needs to be done most of the time. Other group members can count on this person. 
	Focuses on the task and what needs to be done some of the time. Other group members must sometimes nag, prod and remind to keep this person on-task. 
	Rarely focuses on the task and what needs to be done. Lets others do the work. 

	Working 
with 
others
	Almost always listens to, shares with and supports the efforts of others. Tries to keep people working well together. 
	Usually listens to, shares with and supports the efforts of others. Does not cause "waves" in the group. 
	Often listens to, shares with and supports the efforts of others, but sometimes is not a good team member. 
	Rarely listens to, shares with and supports the efforts of others. Often is not a good team player. 

	Time-management
	Routinely uses time well throughout the project to ensure things get done on time. Group does not have to adjust deadlines or work responsibilities because of this person's procrastination. 
	Usually uses time well throughout the project, but may have procrastinated on one thing. Group does not have to adjust deadlines or work responsibilities because of this person's procrastination. 
	Tends to procrastinate, but always gets things done by the deadlines. Group does not have to adjust deadlines or work responsibilities because of this person's procrastination. 
	Rarely gets things done by the deadlines AND group has to adjust deadlines or work responsibilities because of this person's inadequate time management. 


Student Name: ______________________

Total Points Earned: ____
Item #1: _________________





Item #2: _________________








Item #3: _________________
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