Golenberke Engineering Lesson 2012

	Content Attribute
	Description/Guiding Questions

	Title
	STEM 2012 – Engineering Component – Designing “Quality” Paper 

	Subject/Course
	10th Grade Environmental Science

	Standard/Eligible Content (Alignments)
	Subject Area - 3: Science and Technology and Engineering Education
Standard Area - 3.4: Technology and Engineering Education
Organizing Category - 3.4.C: Technology and Engineering Design
Grade Level - 3.4.10.C: GRADE 10
Standard

3.4.10.C1: Apply the components of the technological design process.

3.4.10.C2: Analyze a prototype and/or create a working model to test a design concept by making actual observations and necessary adjustments.

3.4.10.C3: Illustrate the concept that not all problems are technological and not every problem can be solved using technology.

	Common Core Standards
	NA

	Rationale
	The design process is a fundamental model by which students direct creative or innovative ideas into a quality product or solution. The creative problem solving and collaboration involved will allow students to increase the quality of work, as well as emphasize teamwork, as they build prototypes, respond to critical feedback, and refine their design.

	Vocabulary
	Pulp – a mixture of cellulose material, such as wood, paper, and rags, ground up and moistened to make paper. http://www.thefreedictionary.com/pulp
Couching: (pronounced cooching) Transferring the sheet of paper from the frame to the absorbent material.

Deckle: A frame that holds the pulp in place and determines the size of the paper.
Fibrous: Made of fibers; a fiber is one of the thin, (generally microscopic) strands which comprise plant tissue.

Pulp: Fibrous material prepared from wood or recovered waste paper for use in manufacturing paper.

Recycle: Reuse of a material.

Slurry:
A liquid mixture made up of fibers and fillers used in papermaking.
http://www.wipapercouncil.org/makepaper.htm#Glossary

	Objectives
	• The students will be able to…

make paper through traditional paper making process from pulp and screens
choose a material other than newspaper for creating their pulp, and predict how it will affect the paper’s quality

	Essential Question(s)
	How would you apply technological design and problem solving methods in the development of inventions and innovations?

	Duration
	Three (consecutive) 45 minute class periods


	Materials
	“pulp” paper torn into 1" by 1" pieces – brainstorm ideas for possibilities

8x10 picture frame

2½ gallon (or larger) tub that is larger than the wood frame or pan (dishpan)
Wire mesh screen
Stapler (depending on the type of frame you decide to make)
Water 
Dish towels (felt, blotting paper, couch paper, or newsprint are good substitutes)

Mortar & pestle
Sponge

Rolling Pin

Household Iron &/or hairdryer
Strainer/Towels for cleaning up water

Optional add-ins or decorations – brainstorm ideas for possibilities

	Instructional Procedures
	Day 1
Use ENVIRONMENTAL SCIENCE AND TECHNOLOGY-MAKE PAPER for introduction & background information.

Explain to the students that materials used to produce a product are chosen based on their properties that will give it the best quality, And quality in one situation is not always quality in another. It depends on what you are looking for.

Ideas for potential pulp: recycled computer paper, egg cartons, non waxed boxes, construction paper, wrapping papers, magazines, paper bags, tissue papers, napkins, cardboards, old cards, toilet paper, office paper, typing paper, napkins…
Ideas for decorations: 
Natural: leaves, grass, flowers, plant fibers, seeds…

Artificial & Craft: paper scraps, confetti, scraps with words, glitter, sequins, tin foil, yarn…
So what qualities are we looking for in our paper? As a class list some characteristics that might signify “quality” in paper. Fill in the “Rubric for Measuring the Quality of Homemade Paper.”

Have students choose their materials for selected pulp. Weigh to make sure they have between 20-30 grams. Follow instructions to create pulp and let it sit overnight.
Day 2 – Make the Paper (design & build)
Instructions for making paper:
ENVIRONMENTAL SCIENCE AND TECHNOLOGY-MAKE PAPER
http://www.pioneerthinking.com/makingpaper.html
http://pbskids.org/zoom/activities/sci/recyclingpaper.html
http://www.wikihow.com/Make-Paper
http://www.funsci.com/fun3_en/paper/paper.htm
http://www.wipapercouncil.org/makepaper.htm
any of these are fine – personally, I am going to :avoid the blender & use mortar & pestle; use a picture frame from the dollar store which should  fit nicely into a dishpan. I am also going to add cornstarch (as opposed to more expensive liquid) to prevent inks from soaking into the paper fibers.
I created instructions based on the wikihow & wipapercouncil instructions:
How to Make Paper
Day 3 – Test & Evaluate

Refer back to the “Rubric for Measuring the Quality of Homemade Paper. As a group measure the qualities listed by the methods suggested. Do the same for a paper other than your own, Answer the reflective questions. Use the promethean board to report class findings. 

	Suggested Instructional Strategies


	• Active Engagement
• Explicit Instruction

W:
 Lessons are presented on SAS website so that it can be easily previewed prior to the lesson and reviewed as we proceed. Detailed as to where they are headed, why they are going there, and in what ways they will be evaluated are noted. As it is online, students also have the opportunity outside of the classroom to review the lesson.
H:

 Students will be interested as this is a hands-on activity. They will also appreciate the “competitive” aspect of attempting to create a paper of the best quality.
E:
Self- and peer-assessing their paper at the conclusion of the activity will give meaning and a real purpose for the activity.
R:
Students will reflect, revisit and rethink through the questions after self- and peer-evaluation.  
E:
Students will express their understanding by completing the “quality of paper rubric,” through self- and peer-evaluation, and finally, reflection.
T:
Students have the opportunity to choose their own material from which to create pulp. There is no right or wrong, only different; to be evaluated and reflected upon at the conclusion.
O:
The lesson oscillates between teacher instruction, group activities, and collaboration. Although I will explain the process of making paper, they will choose the material(s), to discover how it affects the product.


	Formative Assessment
	Collecting input for ideas for possible pulps and “quality” rubric
Peer evaluation of created paper

	Related Materials and Resources
	lessons and instructions

ENVIRONMENTAL SCIENCE AND TECHNOLOGY-MAKE PAPER
http://www.pioneerthinking.com/makingpaper.html
http://pbskids.org/zoom/activities/sci/recyclingpaper.html
http://www.wikihow.com/Make-Paper
http://www.funsci.com/fun3_en/paper/paper.htm
http://www.wipapercouncil.org/makepaper.htm
other resource: 

http://www.paperonweb.com/
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