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Inventors and Inventions:

An Integrated Science and Social Studies Unit

Rationale:


It is important for students to understand that invention is a process people engage in every day.  Students need to learn to value their own ideas, and the ideas of others.  This unit is designed to encourage students to think creatively and explore that creativity through different learning styles.  Students need to develop their understanding of the invention process and their ability to brainstorm and think in new ways because innovation, creativity, and problem solving are an integral part of any course of thoughtful study.


Non-judgmental brainstorming and opportunities to develop ideas regardless of how silly or bizarre they may seem, are important steps in the process of empowering students to risk thinking creatively and to look at information from new angles.  Students also need the opportunity to try ideas that fail.  Learning to deal with failure and developing the perseverance to try again are essential life skills we all must learn.  This unit is designed to provide students with opportunities to try out their ideas and strategies in low risk situations.  Group work under these circumstances is a valuable opportunity for students to experience giving and receiving constructive criticism.

An integrated unit on inventors and inventions offers an important opportunity for  teachers to persuade their students that important ideas come from a variety of people from all sorts of places.  The history of inventions and inventors is populated with all types individuals who developed their inventions in many different ways, and examples of inventors from a variety of cultures, countries, sexes, ethnic backgrounds, and historical eras, have been included in this unit.

Finally, students need abundant opportunities for hands-on investigations of physical properties and mechanical principles if they are to be expected to understand them on more than a superficial level.  A unit on inventors and inventions supplies students with opportunities to explore these properties and principles in circumstances that are relevant to them.

Concepts and Terms

Record keeping

Brainstorming

History of inventions

Historical perspective 

Visual representation

Physical properties of simple machines

Mechanical principles

Hands on exploration

Problem solving

Creative thinking

Difference between discovery and invention

Cooperative learning

Time constraints and deadlines

Writing skills

Word processing

Estimation

Qualitative judgment

Hypothesis and experimentation

History

Research

Communication skills

Imagination

Creativity

Flexibility

Observation

Exploring new perspectives

Use of technology

Construction 

Familiarity with musical scales

Recognition of the connection between music and science

Small group work

Design

Scale drawings

Ratios and proportions

Mathematical similarity

Creative writing

Dramatization

Oration/public speaking

Non-technical design

Color

Form

Composition

Representation of ideas through art

Listening skills

Formulating questions

Letter writing

History of a patent

Patent process

Library research

Internet use

Role playing

Organization

Measurement

Graphing

Cause and effect

Humor

Drawing

Painting

Sequential thought

Scope and Sequence

WEEK 1

Day 1

Inventor’s Notebook (Science Standards A.4.3, C.4.2, C.4.5, C.4.6, D.4.7)

· Record keeping

· Writing skills

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Discovery Center (Science Standards A.4.2, A.4.3, B.4.1, C.4.2, C.4.3, C.4.4, C.4.6, G.4.4, G.4.5)

· Hands-on opportunities

· Self-guided investigation

Word Play

· Brainstorming

· Avoiding judgmental thinking

Discovery vs. Invention (Science Standards C.4.6, G.4.5) (Social Studies Standards B.4.4, B.4.8, E.4.13)

· Difference between discovery and invention

Day 2

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent it Now (Science Standards A.4.2, C.4.2, C.4.4, C.4.6, C.4.7, C.4.8, D.4.7, G.4.5, H.4.3)  (Social Studies Standards B.4.3, B.4.7, B.4.8, B.4.9, E.4.15)

· Cooperative learning
· Estimation
· Qualitative judgment
· Invention process:  brainstorming, choosing a solution, testing a solution
A Living History of Inventions (Science Standards B.4.1, B.4.2, C.4.3, C.4.6, G.4.5)  (Social Studies Standards A.4.2, A.4.8, A.4.9, A.8.7, B.4.1, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, E.4.2, E.4.4, E.4.9, E.4.13, G.4.5)

· Research skills
· Internet use
· Note taking
· Historical perspective
· Connecting past and present
Unidentified Object (Science Standards C.4.2, C.4.6, C.4.7, C.4.8)

· Brainstorming

· Unrestricted creative thinking

Day 3

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

A Living History of Inventions (Science Standards B.4.1, B.4.2, C.4.3, C.4.6, G.4.5)  (Social Studies Standards A.4.2, A.4.8, A.4.9, A.8.7, B.4.1, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, E.4.2, E.4.4, E.4.9, E.4.13, G.4.5)

· Cooperative learning

· Script writing

· Word processing

Clothespin (Science Standards C.4.6)  (Social Studies Standards B.4.3, B.4.4, B.4.7, B.4.8, C.4.7, E.4.2)

· Brainstorming

· Exploring multiple perspectives

· Looking at art work

Day 4

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Rubber Band-Band (Science Standards D.4.6, C.4.2, C.4.4, C.4.6, C.4.8, H.4.3)

· Hands on experimentation

· Relationship of music to science

A Living History of Inventions (Science Standards B.4.1, B.4.2, C.4.3, C.4.6, G.4.5)  (Social Studies Standards A.4.2, A.4.8, A.4.9, A.8.7, B.4.1, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, E.4.2, E.4.4, E.4.9, E.4.13, G.4.5)

· Design historical costumes and props

· Cultural awareness

· Performance skills

Day 5

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

A Living History of Inventions (Science Standards B.4.1, B.4.2, C.4.3, C.4.6, G.4.5)  (Social Studies Standards A.4.2, A.4.8, A.4.9, A.8.7, B.4.1, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, E.4.2, E.4.4, E.4.9, E.4.13, G.4.5)

· Dramatic presentation

· Awareness of male/female inventors of multiple cultures and time periods

· Discussion and awareness of variety of invention processes

Invention Interview (Science Standards A.4.5, B.4.1, C.4.2, C.4.6, G.4.1, G.4.2, G.4.4, H.4.1, H.4.3)  (Social Studies Standards B.4.8)

· Interviewing skills

· Relate impact of inventions to family and community

Week 2

Day 1

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent a Musical Instrument (Science Standards A.4.2, B.4.1, B.4.2, C.4.2, C.4.3, C.4.4, C.4.6, C.4.8, G.4.4, G.4.5, H.4.3)  (Social Studies Standards A.4.9, A.8.7, B.4.3, E.4.2)

· Group decision making

· Hands on experimentation

· Brainstorming

Drawing to Scale (Science Standards C.4.4, C.4.6)

· Ratios

· Scale drawing

· Fine arts skills

· Mathematical congruence and similarity

· Converting units

Day 2

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent a Musical Instrument (Science Standards A.4.2, B.4.1, B.4.2, C.4.2, C.4.3, C.4.4, C.4.6, C.4.8, G.4.4, G.4.5, H.4.3)  (Social Studies Standards A.4.9, A.8.7, B.4.3, E.4.2)

· Three-dimensional construction

· Record keeping and note taking

· Writing skills

· Drawing, painting, and artistic composition

· Creative thinking

Day 3

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent a Musical Instrument (Science Standards A.4.2, B.4.1, B.4.2, C.4.2, C.4.3, C.4.4, C.4.6, C.4.8, G.4.4, G.4.5, H.4.3)  (Social Studies Standards A.4.9, A.8.7, B.4.3, E.4.2)

· Design presentation

· Costume creation

· Script writing

Non-technical invention (Science Standards C.4.6)

· Drawing/painting skills

· Creative thinking

Day 4

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent a Musical Instrument (Science Standards A.4.2, B.4.1, B.4.2, C.4.2, C.4.3, C.4.4, C.4.6, C.4.8, G.4.4, G.4.5, H.4.3)  (Social Studies Standards A.4.9, A.8.7, B.4.3, E.4.2)

· Demonstration

· Dramatic presentation

· Observation skills

· Hands on investigation

· Listening skills

Day 5

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Invent a Musical Instrument (Science Standards A.4.2, B.4.1, B.4.2, C.4.2, C.4.3, C.4.4, C.4.6, C.4.8, G.4.4, G.4.5, H.4.3)  (Social Studies Standards A.4.9, A.8.7, B.4.3, E.4.2)

· Peer and self assessment

Invention Interview (Science Standards A.4.5, B.4.1, C.4.2, C.4.6, G.4.1, G.4.2, G.4.4, H.4.1, H.4.3)  (Social Studies Standards B.4.8)

· Writing skills

WEEK 3

Day 1

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Apply for a Patent (Science Standards B.4.1, B.4.2, C.4.3, C.4.6, H.4.1, H.4.2, H.4.3)  (Social Studies Standards B.4.1, B.4.4, B.4.9, C.4.1, D.4.6, E.4.15)

· History of patents

· Review historical documents

· Scale drawing

· Descriptive writing

Invention Interview (Science Standards A.4.5, B.4.1, C.4.2, C.4.6, G.4.1, G.4.2, G.4.4, H.4.1, H.4.3)  (Social Studies Standards B.4.8)

· Oral presentation

Day 2

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Soft Landing (Science Standards A.4.2, B.4.2, B.4.3, C.4.2, C.4.4, C.4.6, C.4.7, C.4.8)  (Social Studies Standards A.8.7, B.4.3, B.4.9, E.4.9, E.4.13)

· Creative three-dimensional design and construction

· Record keeping

· Judgment skills

· Estimation

· Problem solving

· Historical perspective on Soviet and US Space Programs

Rube Goldberg (Science Standards C.4.5, C.4.6)  (Social Studies Standards A.4.9, B.4.4, B.4.7, E.4.2, E.4.15)

· Design 

· Cause/Effect

· Written descriptions of a process

· Fine arts skills

· Historical figures

Day 3

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· History of famous inventions/inventors

· Relevance of inventions in students’ lives

Soft Landing (Science Standards A.4.2, B.4.2, B.4.3, C.4.2, C.4.4, C.4.6, C.4.7, C.4.8)  (Social Studies Standards A.8.7, B.4.3, B.4.9, E.4.9, E.4.13)

· Create data charts

· Measurement

· Assessment of results

· Graphing

· Role playing

Rube Goldberg (Science Standards C.4.5, C.4.6)  (Social Studies Standards A.4.9, B.4.4, B.4.7, E.4.2, E.4.15)

· Oral presentation

· Listening skills

Day 4


FIELD TRIP

Day 5

Invention of the Day (Science Standards A.4.5, B.4.2, B.4.3, C.4.6, G.4.4, G.4.5, H.4.1, H.4.3)  (Social Studies Standards A.4.2, A.4.5, A.4.8, B.4.2, B.4.3, B.4.4, B.4.7, B.4.8, B.4.9, C.4.7, E.4.2, E.4.13)

· Voting skills

· Debate

· Historical perspective

· Decision making

Inventor’s Notebook (Science Standards C.4.5, C.4.6)

· Fine arts skills

· Application of knowledge

· Ownership


Week 1
Week 2
Week 3

Monday
Inventor’s Notebook Intro.

Invention of the Day

Discovery Center Intro.

Discovery vs. Invention

Word Play
Invention of the Day

Invent a Musical Instrument

   day 1

Drawing to Scale
Invention of the Day

Apply for a Patent

Invention Interview

    presentations

Tuesday
Invention of the Day

Invent It Now

Living History –day 1

Unidentified Object


Invention of the Day

Invent a Musical Instrument

    Day 2
Invention of the Day

Soft Landing –day 1

Rube Goldberg – day 1



Wednesday
Invention of the Day

Clothespin

Living History – day 2


Invention of the Day

Invent a Musical Instrument

    Day 3

Non-Technical Invention
Invention of the Day

Soft Landing  -day 2

Rube Goldberg – day 2

Thursday
Invention of the Day

Rubber Band Band

Living History – day 3


Invention of the Day

Invent a Musical Instrument

    Day 4

Classroom Visitor
Field Trip

Friday
Invention of the Day

Living History – conclusion

Invention Interview

    Hand out worksheet


Invention of the Day

Invent a Musical Instrument

    Conclusion

Invention Interview – write up
Invention of the Day

    conclusion activity

Inventor’s Notebook

     closure activity

Inventor’s Notebook: Science, Language Arts, Fine Arts, Mathematics

Rationale:
Keeping accurate records of the research and experimentation process is an essential part of scientific investigation.  Students must develop a sense of the importance of recording the development of their scientific inquiries.  The use of labeled and scale drawings, the inclusion of charts, graphs, and lists of data, and thoughtful entries describing the results of brainstorming and discussions are all examples of the way that an inventor’s notebook can develop both the scientific and language arts skills of the student.  Individual inventor’s notebooks also serve to give the student a strong sense of ownership towards their ideas and the invention process.

Objectives:

1) Students will keep accurate and complete records of the data, drawings, research, and results of the activities in the inventors and invention unit.

2) Students will assemble this information in a three ring “inventor’s notebook” during the unit.

3) Students will keep their inventors notebooks up to date, and make their inventor’s notebooks available to the teacher throughout the unit for assessment purposes.

Materials:

· Three ring binders (one for each student)

· Tag board so that students can make dividers for their notebooks

· Art supplies for decoration

· Abundant supplies of loose-leaf paper.  We suggest that there be available: graph paper, lined paper, blank paper, and half lined/half blank paper.

· Rulers, compasses, calculators, glue sticks.

· Special stamp for “notarizing” pages.

Procedure:
Anticipatory Set:
The teacher should show overheads of pages from the journals of Leonardo DaVinci, and Thomas Edison.  The teacher should explain to the students that these inventors kept careful notes of their ideas, things that they had read, and plans for inventions.  The teacher should be sure to tell the students that not every idea that these great inventors had resulted in a great invention.  Many of their ideas did not work at all or they had to go through many changes before they were effective.


The teacher should explain to the students that, during the next three week unit, each student will keep their own inventor’s notebook.  The notebook will include handouts distributed by the teacher, notes on research that the students conduct, results from testing and experimentation, drawings of ideas and inventions, ideas collected through brainstorming, and reflective writing.  


Students should be told that the teacher will be watching throughout the unit to see that students are keeping their notebooks in order and up to date.

Activity:

Each student should have a three-ring binder.  As the need arises, students can take a piece of tagboard and punch it on the three-hole punch in order to make dividers for their notebooks.  Students should include in their notebooks the handouts from the Invention of the Day activities.  Students should also include notes, drawings, data, graphs, charts, ideas, and reflective writing, from all the unit activities (see procedures from other lessons).


The teacher should stress that each page in the notebook should be dated and signed.  Important pages with original ideas or drawings should be witnessed, in writing,  by other students.  Students may also approach the teacher to have important pages or drawings “notarized”.  The teacher should have a special “official looking” stamp for this purpose.


Students should be encouraged to keep their notebooks up to date and to make them as neat and well organized as they can.  The teacher should offer clear instructions, during each lesson or activity, about what information and materials should be included in the inventor’s notebooks.

Closure:

During the inventor’s notebook closure activity, on the last day of the unit, students should decorate the outsides and dividers of their notebooks.  They should also make a simple table of contents.  Finished notebooks should be passed around the class so that other students can see them.


Inventor’s notebooks should be displayed, with some inventions or invention ideas, in a display in one of the school’s common areas.

Considerations:


The teacher really needs to let the students know how much s/he values the inventor’s notebooks and how important a part of the unit that they are.  Let the students know very clearly what they are expected to include in their notebooks during each activity.


Make sure that there is plenty of each kind of paper available for students throughout the unit.  Also, it would be very useful to have a camera (instant if possible) in the classroom, so the teacher, and/or students could photograph their activities or inventions and include the photographs in their notebooks.

Assessment:

On going assessment, throughout the unit, will focus on whether students are keeping their notebooks up to date and well organized.  Final assessment of the inventor’ notebooks will involve the teacher examining each notebook in terms of organization, neatness, completeness, and decoration.  The teacher must also consider the thoughtfulness of reflective entries, the depth of recorded individual research, and the quality of illustrations and drawings.

Extensions:
1) Leonardo DaVinci kept his notes secret by writing his entries in a script that was a mirror image of regular writing and many other inventors kept their notes written in code to protect their ideas (see attached activity sheets). 

2) Have the students invent a code and record some of their notes using the code to keep the content a secret.  There are lots of great code activities and students could experiment with numerical, mechanical, and symbol based codes.

3) Students could devise another type of page, for the inventor’s notebooks, that they think might be valuable.
Invention of the Day: Social Studies, History

Rationale: 

There are many inventions, developed early in mankind’s history, that were essential to the development of civilization as we know it.  By describing one of these inventions each day and placing it in a chronological perspective for the students to examine, the students will gain a greater understanding of these inventions.

Objectives:

1) Students will become familiar with a number of important basic inventions that contributed to the rise of human civilization.

2) Students will gain historical perspective with regards to the development of many basic inventions.

3) Students will recognize the contribution made by many early inventions in the development of items in use today.

Materials:

· A timeline, to be placed above the blackboard at the front of the room or above the 

      bulletin board devoted to the inventions and inventors unit, depicting time from 2.6

      million years BC to the present.

· A set of laminated pictures to represent each invention to be introduced.  The pictures should be large enough to be seen by the class and should have the date of the invention clearly marked on them (see example attached).

· Text describing the invention to be discussed that the teacher can read aloud to the class (see attached examples from 100 inventions that shaped world history by Bill Yenne).

· Hands-on examples of the inventions (when possible) to use as demonstrations and to place at the invention discovery center in the classroom.

Procedure:

Anticipatory Set

Prior to class on the first day of the unit the teacher will post the empty timeline in an appropriate place within the classroom.

The teacher should ask the students what they think the most important invention ever made was.  After listening to student suggestions, the teacher should explain that the class will be learning about lots of inventions during the unit on inventors and inventing and that, maybe by the end of the unit, they’ll have different ideas about the most important invention.

Activity

Each day the teacher will introduce an invention that was particularly significant in the history of mankind and promote student discussion of its significance and its effect on the lives of the students.  Each day the teacher will give each student a one page hand out, on the invention of the day, that the student will add to their inventor’s notebook.

An example lesson for the first day:

The teacher will introduce the first invention on the timeline (stone tools) to the class by reading a short description of the invention of stone tools 2.6 million years ago.  After the teacher has read the short passage, examples of stone tools such as arrowheads, spear points, and stone ax heads should be passed around among the students.  The teacher should encourage a short discussion among the students about what people used before stone tools and what sorts of changes the invention of stone tools made in the lives of early humans.

The teacher should conclude the activity by placing a laminated picture, representing stone tools, on the invention time line.

Each day another invention should be introduced and a short discussion of the impact of that invention should occur.  Examples should be passed around when possible or a short demonstration should be made.  Inventions such as the lever, the pulley, and the inclined plane lend themselves to student experimentation and materials for this experimentation should be placed at the invention discovery center in the classroom (further explanation of the discovery center can be found in another activity description).

Other inventions, such as the control of fire, may be best illustrated by showing a short video clip of primitive methods of generating fire like the hand drill, the bow drill, and flint and steel.

Closure

On the last day of the unit, the teacher should use the time, usually devoted to introducing a new invention, to ask the students to consider all the inventions on the timeline (by now the timeline will also include the inventions from the living history plays) and select the invention that they feel is the most important.

The students should write their selection on a slip of paper and place it in a voting box circulated by the teacher.  The teacher should ask for two student volunteers to tally the votes on the board.  One should read the votes aloud while the other records the votes next to the name of the invention nominated.

Once the votes are tallied the teacher should ask the students to divide into groups based on the invention they chose as the most important (fire fans in one group, bow and arrow fans in another).  

The groups should be given five minutes to make a list of the three most valuable aspects of their invention.  After the five minutes is up each group will choose one member to read the three aspects they chose aloud to the class.  

After the presentations the teacher should ask if anyone wants to change their vote for the most important invention.  The teacher should encourage the students to recognize that many inventions have been very important and that the value of inventions can change through time.  Though the bow and arrow may have changed every aspect of the lives of primitive hunters by improving their hunting success, there are few people in the world today that rely on bows and arrows to collect their food.  On the other hand, though we might use the telephone every day and find it hard to imagine life without one, many millions of people live life, even today, far from the nearest phone.  It is important for the students to realize there may not be one invention that is the most important.

Considerations:

The teacher should try to keep alert for examples, of the inventions discussed, and encountered during the day at school.  The teacher should also take time to ask the students if they have observed any important inventions at work in the school, their community or in their home.

If the teacher is going to discuss early man, s/he may want to be aware of the presence of any religious fundamentalists in the classroom.  Also any display or video clip involving cultures still using stone tools or early fire making apparatus should be portrayed sensitively and not used as examples of primitive or uncivilized cultures.

As always, demonstration and discovery items should be evaluated for safety before being made available to students.

Daily sessions with a new invention should take from 15 – 25 minutes depending on the depth of discussion that develops and whether the demonstrations or audio-visual materials take up more time.

The closure activity will probably take 45 minutes to an hour.

Assessment:
Assessment during this activity will be informal.  Student participation and attention are the goals of this activity.  Thoughtful answers to questions, careful investigation of hands-on materials, or recognition of the invention in other settings all represent successful participation in the lesson.

Extensions:

1) Investigations of the demonstration materials in the discovery center are a valuable hands-on activity.  Students can construct their own pulleys from hangers and thread spools, or explore the relationship between length and the weight lifted in a fulcrum and lever apparatus (see Discovery Center plan).

2) Students could draw a picture or construct a diorama showing the use of the invention of their choosing (early man making fire, hunters with bows and arrows, Egyptians using the inclined plane in the construction of the pyramids, etc.)

3) Students could write first person accounts, from the perspective of the inventor of one of the inventions mentioned, in the form of a diary entry or a story to tell around the campfire (for earlier inventions).

Resources:

Descriptions of the inventions found on the list below were found in 100 inventions that shaped world history, by Bill Yenne, Bluewood Books, 1993, and Smithsonian visual timeline of inventions: from the first stone tools to superconductors, by Richard Platt, Dorling Kindersly Publishers, 1994.

A list of Inventions to be included on the timeline

Stone tools



2.6 Million Years BC

The Inclined Plane


2.4 Million Years BC

The Wedge



2.4 Million Years BC

Production and Control of Fire
500,000 Years BC

The Bow and Arrow


50,000 Years BC

Wind Musical Instruments

10,000 Years BC

The Wheel



3,500 Years BC

The Sundial



3,500 Years BC

The Lever



260  Years BC

The Pulley



260 Years BC

The Compass



83  Years A.D.

The Windmill



800 Years A.D.

Gunpowder



1040 Years A.D.

The Printing Press


1041 Years A.D.

Discovery Center: Science, Hands-on

Rationale:
Opportunities to explore physical principles and inventions in a hands-on, self-directed manner are essential in order for students to understand many physical properties and mechanical principles.

Objectives:
1) Students will explore physical properties, and mechanical principles, in simple hands-on situations and experiments.

2) Students will answer their own questions through investigations with the materials supplied at the discovery center.

Materials:
The materials list for the discovery center would be impracticably long to include in the lesson plan.  Suffice it to say that there should be the materials for between one and three investigations at the discovery center at any time.  The materials should remain at the discovery center for about five school days.  Discovery center topics should be drawn from the inventor and inventions unit curriculum.  Topics and ideas for specific discovery centers are listed in the attached list.

Procedure:

It is our hope that any classroom would have some type of discovery center as a part of its yearlong classroom design.  During the inventors and inventions unit the discovery center would be devoted to topics related to the unit.

Anticipatory Set:

After the introduction of the first Invention of the Day, The teacher should move to the discovery center and have the students gather around.  The teacher should explain to the class that, during the three-week unit on inventors and inventions, the discovery center will be devoted to topics from the lessons and materials that will explain basic physical properties.


The teacher should demonstrate some of the examples that will initially be part of the discovery center.  We imagine these initial topics to be levers, pulleys, and magnets and compasses.  

Activity:

The teacher should explain that students will be allowed to use the discovery center when they have finished their own work, and that the students will all have opportunities to visit the discovery center and explore the activities there.  The teacher should make sure that the students have the opportunity to visit the discovery center, in groups of 3-5, at least twice each week for about 20 minutes.

Closure:

Before any display is removed from the discovery center the teacher should ask the class if everyone has had an opportunity to investigate the activities.  If some students have not had a chance they should be given time to visit the discovery center before the activity is removed.

Considerations:

The teacher will need to set aside time for the students to visit the discovery center.  Perhaps groups could rotate through the discovery center while the rest of the class was engaged in seatwork or quiet reading.


The teacher will have to take precautions to see that all of the displays are safe and easily manipulated by the students.


Students should include any worksheets, or products that they complete at the discovery center, in their inventor’s notebooks.


The discovery center should be supplied with simple clean up materials like sponges or paper toweling, so that students can clean up the area and leave it in good condition for the next visitor.

Assessment:


The discovery center is meant to supplement the student’s experience with the topics from the unit.  Assessment would be based on completion of the worksheets and activities at the discovery center, and the inclusion of these products in the student’s inventor’s notebook.


The teacher should also be alert for student references to discovery center activities during the rest of the unit.

Extensions:
The discovery center is essentially one big extension of the unit curriculum but there are extensions that could be made to the discovery center itself.

1) Students or groups of students could suggest topics for the discovery center and collect the materials and design the activities for their topic and install it in the discovery center.

2) Students could choose one of the topics from the discovery center and investigate it more thoroughly on the computer or in the library.  The results from these investigations could be included in their inventor’s notebook.

3) Students could create scale drawings or blueprints, of the activities or demonstrations

      in the discovery center, and include them in their inventors notebooks or display them

      above the discovery center.

Resources:

Simple Science Experiments with Everyday Materials, Muriel Mandell, Sterling Publishing Company, 1990.

75 Easy Physics Demonstrations, Thomas Kardos, J. Weston Publisher, 1996.

Everyday Life: Inventions with Cross-Curricular Activities, Walter A. Hazen, Good Year Books, 1997.

The Spinning Blackboard and Other Dynamic Experiments on Force and Motion, Paul Doherty and Don Rathjen, John Wiley and Sons Incorporated, 1996.

Discovery Center Topics and Activities
Lever and Fulcrum 

Magnetic Compass (see attached sheet)

Pulleys (see attached sheet)

String Telephone (see attached sheet)

Sundials

Clothing Fasteners (buttons, laces, snaps, Velcro, zippers)

Invisible Ink (see attached sheet)

Heat Rises (see attached sheet)

Cantilever Bridge (see attached sheet)

Rube Goldberg Inventions (Mousetrap Game, the video How things Go)

Pendulums (see attached sheet)

Refraction (see attached sheet)

Word Play:  Language Arts

Rationale:

Brainstorming is essential to the creative process.

Objectives:

1) The students will develop creative thinking skills through brainstorming.

2) The students will let go of judgmental thinking during the brainstorming process.

Materials:

None

Procedure:

Anticipatory Set

Ask the students what happens when they have an idea or come up with a solution.  Do ideas come suddenly or gradually?  Is having an idea hard work?  Explain to the students that brainstorming is a process of generating as many ideas as possible in a short amount of time.  Brainstorming is often the first step that inventors use to begin solving a problem.  Tell them that it is important to free their minds of judgment.  Anything they say will be important, no matter how silly it seems.  Many great ideas have seemed silly when they were first introduced.

Activity

Organize the children into a large circle.  Present them with the word “ship.”  Their task is to name as many different “ships” as they can think of.  Answers should lead from the obvious (battleship, sailboat, barge) to the more abstract (penmanship, rocket ship, ship-shape).  

Closure

Talk about the process they just went through.  Ask the children if they felt discouraged when they reached the first “plateau.”  (The plateau is when you think you have exhausted all of the answers.)  Did they get past the first plateau?  Tell them that it is the same way in the invention process.  Sometimes it feels like you have hit a dead end, but if you keep your mind open and work hard, you can break through.

Word Play  2

Considerations:

Time:  Anticipatory set-5 minutes


Activity-20-25 minutes


Closure-5-10 minutes

Though it is important for the children to respond spontaneously and relatively quickly, the teacher must recognize that some students may need an extra moment or two to provide and answer.

Make it fun, reduce pressure and tension.  

Avoid using topics like colors, movies, or characters.

Assessment:

Informal observation of the brainstorming process will tell you if the students are using creative thought.

Extensions:

1) Use another word, such as “horse.”

2) Have the game Scattergories available for students to play during unstructured time.

3) Relate this lesson to one on word structure.  Use examples like ownership, shipshape, battleship, sportsmanship, shipping, etc.

Discovery vs. Invention: Social Studies

Rationale:

There is a difference between discovery and invention of which children must be made aware.  The purpose of this unit is to encourage innovation.  We want the children to understand the difference between creating something new and finding a new use for something that already exists.

Objectives:

1) Children will understand the difference between invention and discovery.

2) Children will demonstrate this understanding by successfully completing the “Discoveries and Inventions” worksheet.

Materials:

Chalk or white board

“Discoveries and Inventions” worksheet

Procedure:

Anticipatory Set

Ask the children what they think the difference between discovery and invention is.  List their ideas on the board.

Activity

Pass out the “Discoveries and Inventions” worksheet.  Read through the explanation together.  Complete activity 1 as a class.  Have them complete activities 2 and 3 in their inventor’s journals.  They may work on the worksheet in small groups.

Closure

Ask the children what they learned about discovery vs. invention.  The teacher should point to examples in the classroom and ask the class whether it is an invention of discovery and why.  (I.e. wood, desk, pencil, glass, plant, gravity, water, …)  Tell them that they are going to have many opportunities to be inventors over the course of the next few weeks.

Considerations:

Time:  Anticipatory set-5-10 minutes


Activity-20-30 minutes


Closure-10 minutes
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Assessment:

The teacher will review the inventor’s notebooks to see if the ideas the children came up with are inventive rather than discovery oriented.

Extensions:

1) Have students make invention and discovery cards.  Students would write the name of an invention or discovery on one side of an index card and draw a picture of it on the other side of the card.  The cards could be assembled into a large deck.  Students could sort them into piles of inventions and discoveries.  If working as a group or as a class, they could discuss their reasoning.

2) The teacher could use opportunities that arise, during the unit, for the students to decide whether something is a discovery or an invention.

Invent It Now:
Science, Hands-on, Cooperative Learning, Mathematics, Fine Arts

Rationale:  Students need to understand that they invent things everyday.  This activity encourages the students to take part in the invention process by going through the same problem solving steps that other inventors use.

Objectives:

1) Students will work cooperatively to invent a solution to a problem with limited materials and limited time.

2) Students will practice estimation and make qualitative judgments about materials and construction methods.

3) Students will experience the invention processes of brainstorming, assessing possible solutions, and testing those solutions.

Materials:
· A Wiffle Ball, A Softball, A Croquet Ball, and A Croquet Ball drilled and weighted with lead, A Woman’s Shot Put (all balls should be approximately the same diameter).

· 10 paper straws, 5 pipe cleaners, one half sheet of newspaper, 10 inches of masking tape, 10 inches of cotton kite string, for each group of  3 students.

· Student’s inventors notebooks, pencils, rulers

· Teacher’s camera

· Clock with a second hand.

· 3 square feet of Ensolite or another foam pad, an a frame of 2x4 three feet square.

· A videotape of the movie Apollo Thirteen, and access to a television and VCR.

Procedure:

Anticipatory Set


The teacher should ask the students how many of them have seen the movie Apollo Thirteen.   If the students are familiar with the movie, have one of the students explain the plot to the class (briefly!).  The teacher should make sure that all the members of the class understand that, in the movie (and in real life as well), the astronauts of Apollo Thirteen were in very serious danger because the machine on their space ship that was supposed to remove the CO2 from the air they were breathing had broken.  As a result the astronauts were slowly suffocating.


They were on their way to the moon they couldn’t just go to the store and buy a new machine.  The men that were at mission control, back down on the earth, had to invent a machine that the astronauts could build out of what they had onboard that would clean the air and save the lives of the astronauts.  The men at mission control had to work fast in order to save the astronauts.


The teacher should show the class a videotape of the portion of the movie Apollo Thirteen  that shows the invention process.  It is a very exciting 5 –6 minutes in all.

Activity:

The teacher should tell the students that they are going to have a chance to solve a problem just like the men at mission control.  The students will be under a time limit too, and just like the men at mission control, they will have to invent something without ever being able to put their hands on the problem.


Students should be randomly assigned into groups of three and each group should be given the raw materials listed in the materials section.  Students should have table space to work at or a clear area of the floor.  


The teacher should explain the problem to the students.  In their small groups the students must invent a structure that will hold up a very heavy ball.  The structure must be more than 18 inches tall and can be made only of the materials provided.  No other materials can be used.  Not all materials must be used.


The selection of balls listed in the materials section should be displayed on a table at the front of the room at a table that also contains several pieces of string and a yardstick.  The teacher should explain to the students that, though they may approach the table to measure the ball or feel their weight, they may not bring any of their building materials to the table or carry the balls back to where they are working.  The balls must remain on the table.


Before any construction occurs, the students must all open their inventor’s notebooks.  The page must be labeled with the name of the problem (ask for student ideas) and the date and time.  Without actually constructing their invention, each student must draw a picture of their own idea for the structure.  Students should have about 10 minutes for this phase of the problem.  They should label the materials they show in their drawing and have (at least) the 18 inch measurement that the finished product must have as its height.  At the end of the 10 minutes, the groups should be told they will have 25 minutes to construct their product.  The teacher should encourage the groups to consider all three potential designs and choose one or and amalgam of more than one.  The teacher should encourage students to take their time constructing their product and remind them again that they cannot take the balls to their work sites.


The teacher should declare the beginning of the 25-minute period and should announce each five-minute interval during the work period.  Groups that finish construction early should draw their product in their inventor’s notebook with appropriate measurements and labels.


At the end of the 25-minute period the teacher should stop all construction and ask the groups to remove any unused materials from their work sites.


Students should have 5 minutes to move around the room and examine the products of other groups.  Under no circumstances should any student touch any product except that made by his own group.


Students should be asked to vote (by raising their hands) for the product that they think will hold the most weight.  The teacher should ask the students to tell, if they can, why they think the product that they’ve chosen will be the strongest.


One by one the groups should bring their product to the testing area.  The testing area should be on the floor with the Ensolite pad inside the 2x4 frame.  This should protect the floor surface, reduce noise, and prevent the balls from rolling too far.


One at a time the products should be placed in the testing area and tested.  The students from each group should test their own products.  One student should be in charge of placing the ball on top of the apparatus, one should direct, and one should record the testing data in a large chart on the board.


As each group finishes they should clear the testing area of any debris and dispose of the remains of their product.

Closure


Students should record the testing data chart in their inventor’s notebooks.  The class as a group should discuss any products that have survived the shot put.  If there are more than one, what do they have in common?  Why do the students think these products were successful?  What would they do differently if they had another chance to solve the same problem?  The teacher should tell the students that they will have many opportunities to be inventors in the next three weeks.

Considerations:

Safety should be considered throughout the process.  Student should be encouraged to cut the pipe cleaners carefully, and to handle the balls carefully as well.  Because of the great weight of the shot put, and the chance it could land on a toe, the teacher should probably place the shot put on top of the products.  Also the students should not sit too close to the testing area in case of flying debris.


The teacher should consider taking photographs of the invention process and the products to add to the growing displays of inventions and inventors.  Use every opportunity to remind the students that they are inventors every day.


Use this project as an important example of using the inventor’s notebook.  Establish the habit of recording steps, times, ideas, and results during this first project in hopes that it will carry over throughout the unit.

Assessment:

Though the lesson is oriented towards producing a successful product, the true value of the lesson is involving the students in the invention process.  Students should be assessed on the basis of their participation, their inventor’s notebook entries, their attentiveness to the demonstrations, and their consideration of others in their group and class.

Extensions:

1) The class could test surviving products to see how much weight they could hold.

2) If none of the products succeeds in holding up the shot put, interested students could construct a new product, during discovery time, and test it.

3) Students could write a story in their inventor’s notebook, about why the product was needed and what it was to be used for (ala Apollo Thirteen).

A Living History of Inventions:

Social Studies, History, Fine Arts, Dramatic Play, Cooperative Learning, Language Arts, Research

Rationale:
Inventions occur in many ways, from standard scientific investigations and problem solving, to accidents and serendipity.  Students need to become aware of these various processes and understand that anyone can be an inventor.

Objectives:

1) Students will develop research skills while investigating the history of a particular invention.

2) Students will become aware, through their own research and the presentations of their classmates, of some of the great variety of processes that can result in inventions, and the variety of types of people that have been successful inventors.

3) Students will develop cooperative skills while working in pairs to research, develop, and present their living history production.

4) Students will use creativity, communication skills, and imagination to develop an effective living history production that includes important historical information.

Materials:

A source list of inventors and inventions printed on paper slips that can be drawn from a hat (see attached list of inventions and inventors).

Resource and research materials on inventors and inventions (see resource list).

Access to the Internet for computer research.

Pen, Paper, Art supplies

Prop materials and raw materials for simple costumes.

Procedure:
Anticipatory Set


The teacher should enact a living history play of Thomas Edison inventing the lightbulb.  The teacher should avoid introducing the play.  Rather, s/he should simply get the student’s attention and launch into the role.  The play should emphasize that Edison had tried many hundreds of times to make the lightbulb before his systematic experiments resulted in a filament that was successful and lasted.

Activity


While still in costume, the teacher should explain to the students that they will be working in pairs to research the development of an invention and put on a living history of their own.


The teacher should divide the class into pairs and a representative from each group should draw the name of an inventor and invention from a hat.


The teacher should present the class with a time schedule for the research and production of their living history play.


Day 1 – Students should have at least one hour of research time to gather information about their inventor and his invention.  Research materials might be found in a book collection gathered by the teacher for the classroom (see resource list), in the library, or on the Internet during computer time.  The teacher should encourage the students to focus on the process of invention that resulted in the invention that they are researching.  Students should record sources in their inventor’s notebook.


Day 2 Students should be given 40 minutes to write a script for their living history play.  The script may be all dialogue, dialogue accompanied by narration, or a simple narration of a pantomime.  Scripts should include references to the problem the inventor was trying to solve, any early attempts s/he made, the time period in which the invention was made, and the moment of discovery.  Plays need to be longer than one minute and shorter than four.  Stage directions may also be included in the script.  The script should be word processed during computer time (40 minutes).  Students should eventually produce copies to include in their inventor’s notebooks.


Day 3  Students will be given 60 minutes to work on costumes and props for their living history play, and rehearse the play itself.  Props and costumes from home are acceptable but students should be encouraged to use the resources of the classroom, and their imaginations, to put their plays together.  Each group must also produce a symbol (8 ½ by 11 inches), representing the invention that they have researched, to be placed on the class invention timeline prior to their performance. The teacher should visit each group during the work period and help the students determine whether they have included all the required elements in their play.  The teacher should also encourage the students to put their hearts into their play and try to entertain their classmates as well as inform them.


Day 4 Students will present their living history plays in order from the oldest invention to the newest.  Before each performance begins, the card representing the group’s invention should be added to the class invention timeline.


Students should introduce their play with the title “the invention of the …..”.  The creation of the time-line and the presentation of the 10 –12 plays of the class should take about an hour.

Closure:

After the presentation of all the living history plays, the teacher should lead the students in a short discussion of the various methods that the inventors used in order to come up with their inventions.  The teacher should make sure that systematic investigations, careful planning, problem solving, trial and error, serendipity and mistake are all mentioned and considered by the students.  The teacher can ask the students whether the method varied most between the inventors of ancient time and modern inventors, or whether there is a variety of methods of inventions used at all times.

Considerations:
Stressing the use of materials available in the classroom, for costumes and props, should reduce competition and promote sharing and imagination.  The teacher should be sure to select a variety of inventions representing different time periods, inventors of different ethnic groups, inventions from different aspects of life, and inventions that are familiar to students as aspects of their everyday life.


The teacher should be sure to photograph or even videotape the living history plays so that students can view their own performances and the tape could be used at a classroom open house.

Assessment:

The student’s scripts that they prepared, for the living history plays, should be handed in.  These scripts should be assessed for the inclusion of the required elements, neatness, clarity, and spelling.  The scripts should also be evaluated in terms of inventiveness, creativity, and historical accuracy.

The student’s living history plays should be evaluated in terms of whether both members contribute to the group performance, whether the play is creative and entertaining, and whether the audience can understand the story being told.

Extensions:
1) If all the groups seem to be finishing the preparations, for the living history play, more quickly than expected the teacher can suggest that the groups create a storyboard for their play identifying the steps of the development of the invention they researched.  These storyboards could be displayed in the hallway outside the classroom to show other students the history of some important inventions.


2) If a single group or a few groups finish early they could spend time at the discovery center (in the classroom).  Students could consider whether some version of the invention that hey research could be added to the discovery center, and design a way to include it. The discovery center would be a resource for experimentation and ideas that students may use in the development of their own inventions during related lessons.


3) Other students who finish early could read books from the book nook - a collection of books about inventors and inventions (see resource list).

This lesson was developed from a spontaneous activity, used by Odyssey of the Mind, called Eureka, You Are There.  As we are not sure exactly how to cite this, a copy of the original activity is attached.

Resource List: Books to have in the classroom during the unit, if possible.

How things work, Alison Porter editor, Time Life Books 1996

The picture history of great inventors, Gillian Clements, Alfred A. Knopf  1994.

Steven Caney’s invention book, Steven Caney, Workman Publishing, 1985.

The way things work, David MacCauley, Houghton Mifflin Company, 1988.

African American Inventors, Patricia and Fredrick McKissak, The Millbook Press, 1994.

The real McCoy: life of an African-American inventor, Wendy Towle, Scholastic Incorporated, 1993

The Usborne illustrated handbook of invention and discovery, Struan Reid, Usborne Publishing, 1986.

Accidents may happen: fifty inventions discovered by mistake, Charlotte Foltz Jones, Delacorte Press, 1996

Samuel Todd’s book of great inventions, E. C. Konigsburg, Atheneum Books, 1991.

Great inventions, Richard Wood editor, Time Life Books, 1996.

Smithsonian visual timeline of inventions: from the first stone tools to superconductors, Richard Platt, Dorling Kindersly Publishers, 1994.

100 inventions that shaped world history, Bill Yenne, Bluewood Books, 1993.

Eureka: Volumes 1-6, Linda Schmittroth, Mary Reilly McCall and Bridget Travers editors, Gale Research Inc. 1995.

Inventors and Their Inventions: a source list for the students to draw from.

Chocolate Chip Cookie


Ruth Wakefield

Barbed Wire




Lucien Smith

Stapler and Staples



Charles Gould

Traffic Signal




Garrett Morgan

Hot Air Balloon



The Montgolfier Brothers

Kevlar





Stephanie Kwolek

Morse Code




Samuel Morse

White-Out




Bette Graham

Telephone




Alexander Graham Bell

Laptop Computer



Clive Sinclair

Lightening Rod



Benjamin Franklin

Bicycle




Kirkpatrick McMillan

Postage Stamp




James Chalmers and Rowland Hill

Can Opener




Robert Yeates

Oil Drip Cup 




Elisha McCoy

Zipper





Otto Frederick Gideon Sundback

1st Home Video Game



Ralph Baer

Artificial Heart



Robert K. Jarvik

Dynamite 




Alfred Nobel

Basketball




James Naismith

Peanut Butter




George Washington Carver

Unidentified Object: Science, Language Arts

Rationale:

Careful observation and creative thought are skills that children will use their entire lives to solve problems.  This lesson encourages children to step outside their normal realm of thought into the realm of creative problem solving.

Objectives:

1) Children will develop observation skill while investigating the unidentified object.

2) Children will think creatively and make projections about the object’s true purpose.

3) Children will use their imaginations to come up with alternative uses for the object.

Materials:

Multiples of an unidentified object.  It could be part of a larger object, or an object that is no longer used.  You should have one for each small group.

Procedure:

Anticipatory Set

The teacher should tell the class that they are going to try and solve a mystery.  They are going to try and figure out what something is using only their senses and their imaginations.  Tell the students not to say anything about their ideas.  Encourage them to remain absolutely silent.  Hold the object in the air.  Walk slowly around the room showing it briefly to each child.  Encourage the children to remain absolutely silent.  

Activity

Divide the class into groups of four.  Give each group an unidentified object.  Tell them to discuss what they think it could be.  For this part of the exercise, they should concentrate on what it’s true purpose.  Have each group come to a common conclusion and share their idea with the class.  As each group is discussing, the teacher should spend a few moments listening in on each group.  After they have shared their “realistic” ideas, encourage them to use their imaginations.  Organize the class into a large circle.  Pass the unidentified object from person to person.  They should let go of all judgments and limitations.  No idea is too small or too silly.  Have each person share an idea.  (i.e.  A long piece of metal is an ant’s surfboard.)

Closure

If the item had an original purpose, share this with the class.  If it is something you designed that actually had no purpose, share this information also.  Talk about the importance of free thought and brainstorming in the invention process.

Unidentified Object  2

Considerations: 

Time:  Anticipatory set-3-5 minutes


Activity-15 minutes-small group / 15-20 minutes-large group


Closure-5 minutes

Choose an object that will be safe for students to handle.  Avoid objects with sharp edges or gears, which might trap a small finger.  If there is any chance that a student or students might recognize the object’s true purpose right away, ask those students who recognize the object to keep their knowledge to themselves.  Perhaps they could have a different task like recording or helping others.

Assessment:

The teacher will informally assess the students’ creative thought as s/he listens in on the group discussions.  Further assessment of creativity and observation will take place in evaluation of the students’ responses during the large circle time.

Extensions:

1) Each student will write a short paragraph in their inventor’s notebook with their reactions to the activity.  They should talk about the importance of brainstorming in the invention process.

2) Individually, or in groups, the students will draw the unidentified object in it’s original use or the imaginary use the student developed.

Clothespin: Language Arts, Fine Arts, Social Studies

Rationale:

Creativity and innovation are skills that children will use their entire lives to solve problems.  An important way for them to acquire these skills is to practice looking at everyday objects in extraordinary ways.  This lesson gives them is opportunity.

Objectives:

1) Students will increase their creativity by coming up with new uses for a clothespin.

2) Students will see that looking at everyday items in new ways is one way that inventors come up with new ideas.

3) The students will create a list of the class’s ideas to include in their inventor’s notebook.

Materials:

One clothespin for each child in the class.

Pictures of work by Claes Oldenberg and Coosje van Bruggen

Procedure:

Anticipatory Set

Show the children pictures of work by Claes Olden berg and Coosje van Bruggen.  Tell them that sometimes we can look at everyday items in extraordinary ways.  Ask them if they can think of an object they saw that day being used for something beside its’ intended purpose.  

Activity

Organize the class into a large circle.  Give each child a clothespin.  Go around the circle and have each child state a use for the clothespin, besides hanging up clothes.  After each child has given one suggestion, open the floor for other suggestions.  Make a list of all of the suggestions you come up with.  Ask the children if they feel that anyone would benefit from knowing all of the uses of a clothespin.  If a positive response is received, create a class web page to share this information with the American public.  (This could be done over the course of several computer sessions.)  After the class has finished their discussion of the uses of the ordinary clothespin, throw in some suggestions.  What if the clothespin was huge, like Oldenberg’s work?  What if it were made out of cloth?  What if it were made out of metal?  What if didn’t have a spring?  What if the spring were really tight?  Have the children come up with more suggestions.  
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Closure

Have a class discussion about why they think this activity was important.  Talk about how inventors often come up with new invention ideas by looking at ordinary things in extraordinary ways.  Students should return to their desks and get out their inventor’s notebook.  The students should write a short paragraph in their inventor’s notebook about using an everyday object in a new way.  They may pick any everyday object for this exercise.  Students should include a list of the class’s ideas in their notebook.

Considerations:

Time:  Anticipatory set-5-10 minutes


Activity- 30-40 minutes


Closure- 5-10 minutes


Assessment- 10-15 minutes

Assessment:

The teacher will review the inventor’s journals.  The children will be assessed on completeness and creativity of their notebook entry.

Extensions:

1)  Worksheet- Think Up Wild Ideas (see attached)

2)  Have the children create their own Oldenberg-type sculpture out of clay or play      dough, or make a drawing or painting of an ordinary object used in an extraordinary way.

3)  Examine books on Oldenberg  in the book nook.

Resources:

Transparencies were made from the following resource:

Oldenburg, Claus, Photo log, May 1974-August 1976, Hansjorg Mayer Publications, 1976.

Rubber Band Band: Science, Music, and Mathematics

Rationale:  Hands-on experimentation integrating music with traditional academic subjects fosters a deeper understanding and appreciation of all the subjects involved.

Objectives:

1) Students will construct a rubberband instrument upon which they can play a traditional eight note scale.

2) Students will gain fundamental knowledge of string instruments that can be used during a later activity (Invent an Instrument).

Materials:

· Rubber bands approximately 3 mm wide and 25-30 cm long when stretched (1 per student with some extras).

· One board, 10 cm wide and 30 – 40 cm long, for each group of three students.

· Three nails for each board.

· A plain piece of 8 ½ by 11 inch paper.

· Rulers, pencils, markers.

· A guitar or other string instrument.

Procedure:

Anticipatory Set:

The teacher should have a guitar or other string instrument in the classroom.  If possible the teacher should arrange to have one of the students in the class, who plays a string instrument bring their instrument to class.  The teacher should ask the students if they know the musical scale Do, Re, Mi etc.  The teacher should tell the students that today they are going to have the opportunity to create a simple string instrument upon which they can play the scale.


The teacher (or the cooperating student) should demonstrate playing a scale on a single string of an instrument.  The teacher should ask the students if they can explain why the sound of the string changed as it was played.  The teacher should guide the discussion towards the idea that the string sounds different (higher) when a shorter length of it is allowed to vibrate.  The students should then have the opportunity to measure the length of the string being played at each note.  These measurements should be recorded on the board by members of the class.


Examining the measurements on the board, the class and teacher should discuss whether the steps between the notes were all the same length and which steps are the largest and smallest.  The students should be asked whether this is what they expected or if they would have predicted that all the steps would have been equal.

Activity:

The class should be divided into groups of three.  These groups could be the same as the groups that the students will be in for the activity Invent a Musical Instrument, but it isn’t necessary.


The teacher should explain that each group is going to create a simple instrument upon which they will be able to play the scale.  One member from each group should collect the materials from the teacher.  Each group should receive a copy of the activity sheet (see attached) that shows the spacing of the notes in an 11 inch span.  The instrument boards will have two nails exactly 11 inches apart (see diagram).  The students will tape their activity sheet to the board between the nails.


Students can now create notes by pressing the rubber band to the board at each marked note and plucking the remaining length of the rubber band.  Ask the student to record their observations, about the notes they create, in their inventors notebooks.  


Have the students pluck B and B’, and C and C’, and record their observations about the relationship of these notes.

Closure:


Have the class look at a guitar and notice that the frets of the guitar are closer together at the top of the neck than at the bottom.  Ask the class to offer ideas why that is so and how it is related to the lesson they have just completed.

Considerations:


Older children could hammer their own nails into the boards if they could handle the tools safely.  The teacher will want to be careful to prevent the students from using the rubber bands as projectiles.  The teacher should encourage experimentation and exploration and give positive reinforcement to groups who are thinking creatively and working together.

Assessment:

Groups should be assessed on the basis of their construction of a working instrument, cooperation within their group, thoughtful investigation and experimentation, and thorough note-taking in their inventor’s notebooks.

Extensions:
1) Students can create their own activity sheets by following the paper folding steps described on the attached sheet.  This activity would illuminate the ratios and fractions represented by the lengths between the notes.

2) Students could experiment with tightening and loosening the rubber band on their instrument board in order to change the pitch of the scale produced.

3) The class could discuss the vibrations and sound waves the string produces when the string is plucked (there are lots of great activities about this and a great episode of Bill Nye the Science Guy that the class could watch).

This activity was adapted from  an IDEA activity in the journal Arithmetic Teacher, December 1992 (p. 218-220).

Invention Interview: Social Studies, Language Arts

Rationale: 

Interviewing a parent or guardian, about a historical development, allows a student to form concrete, personal associations with historical events.  Effective interviews require carefully composed questions and attendant research.  This is also a very effective way to involve parents or guardians in the academic experience of their child.

Objectives:
1) Students will conduct an interview of a parent or guardian.

2) Students will write a short essay on the results of their interview.

3) Students will present this essay to the class in an oral presentation involving at least one visual aid.

Materials:
· A worksheet with a list of a few basic interview questions all students must  ask (see

      attached).

Procedure:

Anticipatory Set:

The teacher should bring in an example of an invention that has been developed during his or her lifetime (examples might include a pocket calculator, a cellular phone, or Velcro).  The teacher should describe the first time he or she remembers encountering this invention and how it affected his or her life.  The teacher should supply the date of the invention, and the date (or an estimate) of when he or she first encountered the invention first hand.  

Activity:

The teacher should explain to the class that they are going to conduct interviews of one of their parents.  They will be asking their parent about an invention that they can remember encountering for the first time.  


The teacher should hand out copies of the questionnaire worksheet (see attached), and the class should read over the questions, aloud, to make sure that everyone understands them.


The teacher should ask the students to complete their interviews tonight and bring the completed questionnaires to school with them tomorrow.


When the students return with their completed questionnaires, they should write the information they have collected into a short paragraph or story.  They must include answers to the questions on the questionnaire.  Their writing may be done in longhand.


Students must present the results of their interview in the form of an oral presentation to the class.  Their presentation must be accompanied by a visual aid.  This may be in the form of a prop, a costume, a picture, a videotape, or an audio tape.

Closure:

After the presentations are through, the teacher should ask the students to discuss which invention surprised them the most.  Did they think that there have always been pocket calculators? Velcro fasteners? solar panels? or stereos?

Considerations:


Before handing out these questionnaires and sending the students home to interview their parents, send a note home to parents and warn them that this activity is coming up.  Reassure them that they are not required to come up with some earth-shattering revelation, any memory of their first Walkman, digital watch, air pump sneaker, microwave oven, or VCR would be a great contribution.  Make parents aware of the type of questions they will be asked.  Give them any information that you can to help make this a fun experience for both adult and child.


Give the students at least two days to return with the results of their interview (sometimes parents are not always available).  Check with the students each day and see who still needs to bring in their interview results.  If there is a child (or children) who is having difficulty completing the interview because a parent ids not available, arrange for them to interview the principal, the custodian, the art teacher, or the cook.  Make time for them to complete their interview and avoid letting them feel as though they have failed by not managing to interview their parent.

Assessment:


Students should be assessed on the inclusion of the required elements in their oral report, completion of the interview, and the quality and relevance of their visual aid.  Students written reports should be evaluated based on organization, neatness, clarity, and completeness. 

Extensions:
1) A wonderful extension would be to have students interview more than one generation of their family.  To compare the answers they would receive from their grandparents to those provided by their parents.

2) Another extension along these lines would be to take a field trip to a senior citizen residence and interview individuals there.  This would require a lot of organization but could be wonderfully rewarding.

3) Students could interview each other about the most important invention they can remember in their lifetime.

Student’s name________________

Invention Interview Worksheet

1) What is your name?

2) Where were you born?

3) How old are you?

4) What is one invention that you remember appearing during your lifetime?

5) When did you first hear about this invention?

6) Did you, or your family, ever own on of these inventions?

7) How did this invention change your life?

8)  Do you still use this invention or something like it?

(A letter to parents concerning the invention interview)

Dear Parent,


Mrs. Patent’s fourth grade class is beginning a unit about inventors and inventions.  One of the aspects of inventions that the students are going to explore is the effect of inventions on their everyday lives.  As a part of this investigation, each student is responsible for interviewing a parent or guardian about an invention that they remember.  Students will be bringing home a questionnaire this Friday.  They should use the questionnaire to conduct and interview with you or your spouse.  The student should not merely give you the questionnaire to complete.


It is not necessary for you to determine the most significant invention that has occurred during your lifetime.  It will be just as interesting for the students to hear about an invention that had a special significance to you at the time.  This might be an invention like Velcro, Superglue, video games, Walkmen, decaffinated soda, digital watches, or the VCR. 


I hope this can be as much fun for you as it will be for the students.  If you have any questions please feel free to give me a call at the number below.  If you will not be available to be interviewed during the week of XXXX –XXXX, please let me know and we will arrange for your child to interview one of the staff here at school.


As always, thank you for your time,








Mrs. Getta Patent








555-5555

Tentative Calendar

Week 2

Monday

· Invention of the Day

· Introduce the Create Your Own Instrument Activity
· Drawing to Scale Activity
Tuesday

· Invention of the Day

· Create Your Own Instrument Activity-Day 2 
Wednesday

· Invention of the Day

· Create Your Own Instrument Activity-Day 3
· Non-technical Inventions Activity
Thursday

· Invention of the Day

· Create Your Own Instrument Activity-Day 4
· Guest Speaker
Friday

· Invention of the Day

· Create Your Own Instrument Activity-Conclusion
· Invention Interview-Write up
Invent a Musical Instrument: Science, Music, Social Studies, Language Arts, Fine Arts

Rationale:
A multiple day project in which groups of students develop an invention allows the students to spend more time examining the process of invention.  Musical instruments were chosen as the category of inventions to be explored because there is a high probability that students will develop a working instrument, as the minimal requirement for success is that the instrument produce some sound.  Designing an instrument also affords great opportunity for creativity in form, shape, size, type, name, and decoration.

Objectives:

1) Students will work in small groups (3-4) and design and construct an original musical instrument.

2) Students will keep accurate records, in their inventor’s notebooks, of their ideas and the steps in the development of their instrument.

3) Students will create scale drawings of their instrument for their inventor’s notebooks and for use in the upcoming Apply for a Patent lesson plan.

4) Students will develop either a fictional history of their instrument, or an advertisement for selling their instrument.

5) Students will demonstrate, for the class, the playing of their musical instrument.

Materials:

· Raw materials for creating musical instruments (see attached list).

· A variety of musical instruments students can explore as examples.  The examples should include both familiar and non-familiar instruments and examples of wind, percussion and string instruments.

· Resource books about instruments from around the world and throughout history (see reference list for ideas).

· Paint, brushes, markers, glue, construction paper, ribbon scraps, etc. for decorating the instruments.

· Video Camera, Videotape, and VCR.

Procedure:


This lesson will take five days to complete. This is to allow the students time to research and develop their ideas, and to provide time for steps in the construction of their instruments (glue drying for example). The fifth day is devoted to watching the videotape of the student presentations.

Anticipatory Set:

The teacher should assemble as large a variety of musical instruments as possible and place them on a table at the front, or in the center, of the room.   While the students are still in their seats, the teacher should ask the students if they can tell what types of items are on the table.  The teacher should tell the students that they will be free to examine the instruments and to play them but that they must handle them carefully and treat them with respect.  The teacher should then allow the students to approach the table and explore the instruments.  This might be noisy so shut the door and perhaps warn your neighboring teachers.


When the students have explored for about 15 minutes, ask each of them to take one instrument with them and return to their seats.  The teacher should ask the students if they can classify the instruments into any groups.  The teacher should record these groups on the board and then go around the room asking each student which group the instrument they have at their desk fits into.  Students should return their instrument to the table after they have classified it.  If the students have created groups like blue instruments or round instruments, let these ideas persist.  While fostering creative thought we don’t want to limit ideas to what we think of as “correct”.

Activity:

Explain to the students that they will work together in groups to invent their own new and unique musical instrument.  The students could be assigned randomly into groups for this exercise but it might be a good one in which to let students choose their own groups if no one will be left out.


Day 1  Tell the students that today they need to make some basic decisions about the instrument that they are going to invent.  Tell the groups that they will have 1 hour to explore the instruments further, to examine the collection of books about instruments the teacher has supplied, and to examine the available materials on the materials table.  No materials can be removed from the materials table at this time.  At the end of the hour, each member of the group should have notes that they have taken in their inventor’s notebook.  The group should have chosen what type of instrument it is going to invent (wind, string, percussion, other, or some combination of these), and each group member should have produced a preliminary drawing of their idea in their inventor’s notebook.


During the hour, the teacher should keep all groups aware of the passage of time and encourage them not to get stuck in one particular step.  The teacher can encourage the groups to brainstorm ideas, closely examine available materials, and try to think in new and creative ways.


The teacher should also keep in mind that, if all of the groups are planning to use the same materials in the creation of their instrument, s/he may want to encourage them to find an alternative, or s/he may want to make more of those supplies available for tomorrow’s construction session.


Day 2  Groups should have 45 minutes today to work on the assembly and construction of their instrument.  The teacher (and perhaps a classroom aide, volunteer, or cooperating parent) will want to be ready to help students with any sawing of wood, smoothing of can edges, cutting of wire or strings, and to offer help with hammers, nails, staples, papier mache, etc.  Safety must be a primary concern in the selection of available materials for the instrument construction.  


Groups should also begin choosing a name for their instrument today.  At least one member of the group should record the ideas, brainstormed for the name, in their inventor’s notebook.  If group members do not have a task, they can begin to develop a history or story of their instrument, or an advertisement to sell their instrument.  Histories or stories must be at least one page, typed, and double-spaced.  Advertisements must be on 11 x 17 inch manila paper and must contain at least 100 words of copy and a picture of the instrument.  Ideas and rough drafts for the story or advertisements must be recorded in the student’s inventor’s notebook.


Day 3 Today students will have 1 hour to work on completing the construction of their instruments and completing their advertisement or story.  Groups should give thought to the presentation that they will give to the class tomorrow.  The presentation should take the form of an advertisement for their instrument or a story about it.  Other ideas may be used with the approval of the teacher.  Costumes, jingles, scripts, signs, and pieces played on their instrument (accompanied by other instruments if desired) are all possibilities for adding interest to their presentations.  Presentations must be more than 90 seconds long and less than 5 minutes long.  Humor and creativity should be encouraged.  Students should be told that the presentations will be videotaped.


Groups needing additional time might be allowed to work on their instrument or presentation during available time later today or tomorrow before the presentations begin.


Day 4  The class will present their skits, advertisements, or plays and demonstrate their musical instruments.  The teacher will videotape the performances.  Classmates should be encouraged to be enthusiastic audiences.  Presentation of the six or seven projects will take about 45 minutes.  After the presentations the students should be allowed time to move around the room and look at the instruments created by the other groups.


Day 5  The class should watch the videotape of the performances.  This will give them a chance to evaluate their own performances, and to receive informal feedback about their performance from classmates.

Closure:


The teacher should ask each group to choose one or two of their drawings, their advertisement, or the story of their instrument.  These items, along with the musical instruments themselves should be displayed in a display case somewhere in the school.

Considerations:


Safety must be of primary concern in any construction project.  Arranging for extra adults to be in the classroom during the construction sessions is essential.  Don’t forget to invite these individuals to attend the performances of the skits, ads, and histories on the last day of the lesson.  Even if they are unavailable, they will be pleased by the invitation.


The teacher may want to show the videotaped performances on parent’s night.  The teacher should also make the instruments themselves available for the parents to examine.


It would be helpful to make as many instruments as possible available to the students during the days of this project.  If a table full of instruments could be left in the classroom, at this time, it would be a great addition.  If instruments are available, the teacher might want to give some thought to cleaning them, at least once a day, to reduce the spread of germs.

Assessment:

Students should be assessed on the inclusion of all the required elements in their project, on their cooperative work, on creativity, and on their final performance.  The only requirement for a successful instrument is that the students can produce some sound with it.

Extensions:
1) Having a musician, who plays an unfamiliar instrument, visit the class (or even having a couple of visitors during the week) would be a great extension activity.  Bagpipes, balalaika, zither, sitar, panpipes, or Native American drums would all be great choices.  The music teacher in the school may be able to play an unusual instrument as well.

2) The class could write and perform a musical piece involving all of the instruments that they have invented.

3) The students in a group could produce multiple copies of their instrument and play them together.

4) Play music produced by unusual musical instruments during the work time on this project, or at other opportunities during this week.

References:

Eyewitness books: music, Neil Ardley, Alfred A. Knopf, 1989.

The fine arts connection: utilizing student-made instruments to teach the elements of music and the commonalities of global cultures, Margaret Jerz, Masters of Music Education Thesis, UWSP, 1995.

Making musical instruments, Rebecca Anders, Lerner Publications, 1976.

Musical instruments made to be played, Ronald Roberts, Dryad Press, 1969.

Simple folk instruments to make and play, Ilene Hunter and Marilyn Judson, Simon and Shuster, 1977.

List of Possible Materials for Constructing Musical Instruments
You may want to place some of these items on a wish list a few weeks before the unit begins and send the list home with your students.  Chances are that anything you have left over can be used in another project.

Inner Tube

Dried Gourds (or Balloons and Papier Mache)

Coffee Cans

Dowel of Various Diameters

Lengths of Broomstick

Nails of Various Sizes

Bottle Caps

Thread Spools

Coarse and Fine Sandpaper

Large Wooden Beads

Marbles

Dried Beans, Lentils, Rice

Duct Tape

BB’s

Masking Tape

Electric Tape

Balloons

Tennis Balls and Tennis Ball Containers

Super Balls

Plastic Soda Bottles

Tongue Depressors

Flat Spring Steel Wire

Board Scraps

Thumb Tacks

Plastic Ice Cream Buckets

Straws

String

Rubber Bands

Gallon Milk Jugs

Small diameter PVC Pipe

Clear Plastic Tubing

Pringles Potato Chip Containers

Cotton Cloth

Quaker Oatmeal Containers

Used Musical Instrument Strings (ask the music teacher)

Drawing to Scale: Science, Mathematics, Fine Arts

Rationale:
Making scale drawings allows students to experience working with ratios and converting units while supplying them with concrete models of operations of the operations that they are performing.  Scale drawings also allow students to explore the ideas of mathematical congruence and similarity in a hands-on situation.

Objectives:
1) Students will experience drawing to scale while producing a reduced scale reproduction of a poster.

2) Students will acquire skills in producing scale drawings that they will practice and reinforce throughout the unit on inventors and inventions.

Materials:
· Examples of scale drawings like state and city road maps, architectural drawings,

assembly instructions from toys, and examples in which small things have been

drawn larger such as scale drawings of insects.

· Pencils, rulers and worksheets for each student.  Worksheets should be on large paper and have the same number of gridded squares as the poster that the students will be asked to reproduce.

· A large poster of an animal, inventor, or cartoon character, overprinted with a grid of squares.

Procedure:
Anticipatory Set:

The teacher should have a large table or workspace covered with scale drawings when the students enter the room or before beginning the lesson.  The teacher should invite the students to come up and gather around the table.  The teacher should tell the students to feel free to examine the materials on the table.  When the initial burst of investigation slows down, the teacher should ask the students to identify the materials on the table and try to think of things that all the materials have in common.  The teacher should record the student’s responses on the board.


The teacher should identify for the students that all the drawings contain information that gives the observer an idea of the relationship between the size of the actual object and the size of the drawing of that same object.  The teacher should ask the students “how big would a road map be if every foot on a road map equaled one foot out on the street?” “How big would a drawing of a bee be if it was drawn the same size as a bee?”

Activity:

The teacher should explain to the class that they will have the opportunity to make a scale drawing of their own.  Students should be given the worksheet with a grid of squares.  The teacher should post on the board a simple poster that has been marker with a grid containing the same number of square as the worksheet.


Around the poster, as shown on the attached example, the teacher should number and letter the rows and columns.  Students should put these same letters and numbers on their worksheets.  Each student, working in pencil, should reproduce the contents of each corresponding box.  The result will be a scale drawing of the poster.  Students may color their fished outline.

Closure:

The teacher should ask the students to determine the relative scale of their drawing.  Students can use their rulers to measure the size of the boxes on their paper and the boxes on the poster.  The teacher should see to it that these measurements represent a simple ratio.  Students should label their drawings with a scale.

Considerations:


The teacher will want to choose a simple poster for the children to work from so that the lesson will be more a test of their understanding of the idea of scale drawing and less a measure of their artistic skill.


The teacher may want to introduce the concept of scale models.  High quality dinosaur models are to scale, as are architectural models, dollhouse furniture, and toy cars and trains.  A grasp of the idea that scale models and drawings are in proportion and “look right” because all the parts are the right size relative to one another, are important concepts worth discussing with the class.


This activity should take about 50-60 minutes.

Assessment:

Students should be assessed based on their completion of a scale drawing and evidence that they are beginning to understand the relationship between the larger original and the smaller product.  Speaking to the students individually while they are working on the drawings should give the teacher the opportunity to discover the level of understanding of each student even if their level of artistic accomplishment masks that understanding.

Extensions:
1) Students who finish early should have the chance to enlarge a smaller drawing through the same method.  The teacher should prepare a small gridded drawing and a corresponding drawing sheet which would allow students to enlarge a drawing by 2 or 3X.

2) As a class, or in groups of 4 or  5, the students could create a scale drawing of their classroom floor plan to be displayed on the wall or in the hall outside the classroom.

3) Many opportunities for the students to create other scale drawings will arise during the inventors and inventions unit.  The teacher should use these opportunities to encourage students to develop their skills

Non-technical Inventions:  Language Arts, Fine Arts, Creative Thinking

Objectives:

1) Students will design a non-technical invention.

Procedure:

Anticipatory set

Show the children several book covers.  Ask them what they think each book will be about.  Ask them why they answered the way that they did.  Tell them that someone invented the illustration that gave them clues about the story.  Not all inventions have to be technical or scientific.

Activity

Read over the non-technical inventions worksheet with the children.  Have them choose and complete one of the topics listed on the worksheet.  You will want to give them more specific directions than the worksheet gives.  If they choose to invent a song, have them write the lyrics out and be prepared to perform it for the class.  If they choose to invent a style of clothing, have them present their designs to the class, complete with labeled drawings.  If they choose to invent a dessert, have them complete a recipe card and explain the process of making the dessert to the class.  If they choose to invent a new way to learn addition, have them list the specific steps along with examples.  They could then teach their method to the class.

Closure

Have the children share their completed non-technical inventions with the class.  Hang the ideas on a bulletin board or on the wall outside of your classroom.

Considerations:

Time:  Anticipatory set- 5-10 minutes


Activity- 20-30 minutes


Closure- 10 minutes
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Extensions:

1)  The children who chose to do book covers could write a story to go along with their cover.

2)  The children who invented a recipe could make it at home and report the results to the class.

3)  Brainstorm to think of other non-technical inventions that have been important to society.  (i.e. chocolate chip cookies)

Tentative Calendar

Week 3

Monday

· Invention of the Day

· Apply for a Patent Activity
· Invention Interview-Presentation
Tuesday

· Invention of the Day

· Soft Landing Activity-Day 1
· Rube Goldberg Activity-Day 1
Wednesday

· Invention of the Day

· Soft Landing Activity-Day 2
· Rube Goldberg Activity-Day 2
Thursday

· FIELD TRIP

Friday

· Vote on the Invention of the Day  (see lesson for details)

· Do the Closure Activity for the Inventor’s Notebook (see lesson for details)

Apply for a Patent: Social Studies, Language Arts

Rationale:

Patent law is an important part of our society.  Patents protect the rights of an inventor to his/her invention.  They also make the invention public so that it can be studied and expanded on without infringing the rights of the inventor.  Children should know what a patent is and how to obtain one in the event that they invent something original.  This activity will increase students’ sense of ownership of their inventions.

Objectives:

1) The students will assemble a patent application for their musical instrument that includes scale drawings and thorough descriptions.

2) The students will role play the process of obtaining a patent.

Materials:

Inventors’ journals, complete with descriptions and scale drawings.

Examples of patents obtained by the teacher.

Procedure:

Anticipatory Set

Ask the students if they know what a patent is.  What kinds of things do people patent?  Have examples of objects with patent numbers on them and the corresponding patents.  (To find out how to obtain these patents, see the “Resources” section of this lesson.)  The teacher could also have patents of other common items, such as the safety pin or the ice cream cone.  Show the example of the slinky, the patent for the Statue of Liberty and the patent for the Wright brothers’ flying machine. (attached)  Patents are about ideas, and people use patents to protect both big and small ideas.

Activity

Have the children take out their scale drawings and descriptions of their musical instruments.  (They will need to include at least three of their scale drawings in this activity.)  Talk about the importance of protecting their original ideas. more information Go over the “Learn About Patents” and “Apply for a Patent” worksheets.  Encourage the children to delegate tasks within their groups.

Have the children get into their musical instrument groups.  They should gather all of their materials on the project from their inventors’ journals.  With the materials they have accumulated, they should create an application for a patent, using the “Apply for a Patent” worksheet.  This patent will be reviewed by the teacher for essential parts.  Once the application is complete, the class will become a patent review committee.  The children will vote on the patent application to determine if the idea is new enough to be patented.  The teacher should have an official seal or stamp to approve patent applications if they pass the committee.  

Closure

Display the approved patents outside of your classroom along with a picture of the finished inventions.  

Considerations:

Time:  Anticipatory set-10-15 minutes


Activity-40-45 minutes

Try to make this experience as true to life as possible for the children.

If an invention is so original that how it is made would never be discovered, inventors avoid a patent to keep it a secret.  An example of this is the recipe for Coca-Cola and the formula for Silly Putty.  Let the children know this fact.

Assessment:

The teacher will assess the children’s understanding of the patent process as they bring their applications to her/him for final approval before it goes to committee.  Applications will be evaluated based on neatness, completion of all required elements, accuracy of scale drawings, and thoroughness.  Students should behave as though they are actual patent applicants approaching a patent officer.

Resources:

The teacher can send for real, existing patents by writing to:




Commissioner of Patents and Trademarks




P.O. Box 9




Washington D.C.  20231

You must include $3 and the patent number of the product you are requesting a patent on. 
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Extensions:

1)  Applying for a real patent is expensive and usually takes several years, but if students identify an invention they feel is worthwhile, maybe they could work to raise the money to apply for a real patent.

A patent application must include the following:

1.  A clearly typed or handwritten document that fully describes the invention and states specifically which things about it you claim to be unique and useful.

2. A signed and officially witnessed oath that you are the original and first inventor.

3.  Technical drawings that show how the invention is made and how it works.

4. The appropriate filing fees.

2)  Students can visit the Patent Office website at:

http://dir.yahoo.com/Government/U_S_Government/Executive_Branch/Departments_and_Agencies/Department_of_Commerce/United_States_Patent_and_Trademark_Office_USPTO_/
OR  http://www.uspto.gov/web/offices/pac/doc/general
OR http://www.nametraders.com/Uspatent.html
Some strange and wacky patents can be found at http://colitz.com/site/wacky.html
3)  Students could identify patent numbers on classroom objects and determine which invention in their classroom is the oldest or newest.

Reference:

Invention Book  by: Steven Caney.  Workman Publishing Co., Inc. 1985  pgs. 55-76 has great information on the patent process.

Apply for a Patent Worksheet

1. What is the name of your invention?  ______________________________________

2. What type of an invention is it?  (toy, tool, etc.)  _____________________________

3. Briefly describe the invention.  In a few sentences, tell what it is and how it solves problems that earlier inventions didn’t solve.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. List and name the drawings.  (Include at least three)  If your invention was the pencil your list might be:

Figure 1:  Unsharpened writing machine

Figure 2:  Sharpened writing machine

Figure 3:  Writing machine held in hand

5. Give a detailed description of the invention and how it works.  (Your description should be so clear that any expert in the field could make and use your invention.  Use a separate sheet if necessary.)      

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________    

6. List exactly what you claim as your invention.  (Tell exactly what is new.)

________________________________________________________________________

________________________________________________________________________

Soft Landing: An Egg Drop Exercise

Science, Mathematics, Design, Language Arts, History

Rationale:  Inventing a possible solution to the egg drop exercise with a finite group of materials fosters creativity, and problem solving, and cooperation skills.  It is essential that all students develop these skills in order to be prepared to deal with unexpected challenges and problem solving situations that will arise throughout their lives.

Objectives:

1) Students will think creatively in their design of their egg drop container.

2) Students will keep thorough and accurate notes of their inventing and design process.

3) Students will develop judgment skills while assessing the problem and available materials.

Materials:
· Eggs (enough for at least 2 for each group)

· Building materials for each group including
· 18 inches of masking tape
· 6  s-shaped packing popcorns 

· 1 ball of Play-Doh 1 ½ inches in diameter
· 10 inches of cotton string
· 5 paper straws
· 1 pipecleaner

· Cloth measuring tape at least 30 meters long

· Pictures or slides of an Apollo capsule landing in the ocean with parachutes and corresponding pictures of Cosmonauts landing on the arctic tundra of Siberia (available from books or from the websites listed in the extensions).

· Markers, paint and brushes, and crayons

· 8-10 foot step ladder

· paper towels and clean up supplies

Procedure:

Day 1 

Anticipatory Set


The teacher should ask the students if they know how the astronauts landed on Earth when they returned from the Moon.  The teacher wants the children to understand that American astronauts landed in the ocean when they returned.  The teacher should show pictures or slides of the Apollo capsules landing in the ocean, and pictures of the triple parachutes that slowed their descent.


The teacher should then ask the students if they know how the Soviet Union astronauts (called cosmonauts) landed on Earth.  The cosmonaut’s space capsules landed on the ground.  The tension between the Soviet Union and the United States made the Soviets afraid to let their cosmonauts land in the ocean where the Americans might intercept them or be able to learn secrets of the Soviet space program.  As a result the scientists of the Soviet space program had to invent a way for the cosmonauts to land on the ground without being hurt.


The teacher should ask the student if they would rather be in a spacecraft that landed in the water, or one that landed on the ground.

Activity

The teacher should assign the students into random groups of four and each group should gather at a workspace of their own.

The teacher should explain that in today’s activity the students will be becoming scientists in the Soviet space program.  The teacher should hold up an egg that s/he has colored with markers to look like a cosmonaut.   Each team will be in charge of inventing a landing vehicle for their own cosmonaut.  The landing craft must be constructed only from the materials given to each group.  A stepladder in the corner of the room will serve as the re-entry point and the landing crafts will be dropped from the height of the top of the ladder.  The teacher, at this point, should attach cards to the top of the ladder and the ground below that read The Outer Atmosphere, and The Siberian Tundra, respectively.

The teacher asks the students to take out their inventor’s notebooks and label a design page with their name, the time, and the date.  One student from each group should approach the teacher and receive the materials for their group.

The teacher should give each group 10 minutes to look over the materials and each student should make a sketch, drawing, and/or notes about ideas that they have for a landing capsule.  These ideas should come from each student and there shouldn’t be a lot of discussion during this ten minutes.  The teacher can tell the students that this is their chance to brainstorm and try out some really creative ideas.

After the 10 minutes is up, the teacher should tell the students that they have 15 minutes to discuss among their group and choose ideas that they think will work the most successfully.  The students should include notes for their group plan in their inventor’s notebooks.

The teacher should then ask one member from each group to come and collect their cosmonaut.  Each group will have 30 minutes to name and decorate their cosmonaut, construct their landing craft, name and decorate their landing craft, and record notes about its construction.  The landing crafts should be stored somewhere safe until the re-entry exercise the next day.

Day 2    Student groups should retrieve their landing crafts from storage.  One member from each group should come to the board to record the name of their landing craft and the name of their cosmonaut on the data chart created on the board.  The teacher should take up position in the outer atmosphere and the groups should bring their vessels, one at a time, to be tested on re-entry.  The students should be encouraged to create sound effects, music, or to communicate “by radio” with their cosmonaut before re-entry begins.

The results of the re-entry experiment should be recorded on the board and the students should record the data, from the re-entry experiment, in their inventor’s notebooks.

Closure:

The students should evaluate any crafts that returned safely with its cosmonaut.  Did these crafts have anything in common?  Did the failures do anything differently?  How would the students improve their designs?  What additional materials would have been helpful in successfully completing their mission?

Considerations:


The teacher should, as always, be aware of safety issues.  Only the teacher should climb the ladder and the students should stand a safe distance from the testing area.


Extra eggs should be on hand in case any of the cosmonauts meet with an unfortunate accident before re-entry.


Clean up shouldn’t be a big issue, but the teacher should have the necessary clean up supplies on hand.


The teacher should foster discussion of divergent ideas, even those not tried, in order to help foster creativity in the students and give recognition to students whose ideas were not constructed.

Assessment:

Assessment should be based on the student’s participation in creative thinking, construction, and their efforts in their inventor’s notebooks.  Students should be attentive to, and respectful of, the work of other groups.  Students should exhibit careful consideration and judgment during the closure discussion.

Extensions:
1) If a number of landing crafts survive the initial re-entry experiment, the class might want to go to the gym, to the playground or even have the landing crafts dropped from the roof of the school.  These heights should be measured first and the students should make predictions about the results they expect.  Safety should be a primary concern and help from another teacher or the custodian should be arranged if necessary.

2) Students could read about the Soviet space program in books from the library or the book nook in the classroom and make comparisons between the cosmonauts and the astronauts in their inventor's notebooks.  Comparisons could be in chart form, drawings, written, or a combination.

3) Students could write from the point of view of a cosmonaut (or their egg) during reentry.

4) Students could visit websites pertaining to the U.S. and Soviet space programs

    http://howe.iki.rssi.ru/GCTC/page1e.htm  -Cosmonaut training center 

    http://www.nasa.gov/   - NASA homepage with great links

    http://images.jsc.nasa.gov/  - 250,000 images of the space program

    http://www.cosmonaut. com – Museum of Soviet Space Program

Rube Goldberg Inventions: Social Studies, Science, 

Fine Arts, Language Arts

Rationale:  The ideas for Rube Goldberg contraptions, though fanciful, require an understanding of cause and effect and basic principles of physics and chemistry.  Rube Goldberg contraptions are also the products of fertile and flexible imaginations.  These are all traits that are important to encourage in students.

Objectives:

1) Students will create a Rube Goldberg invention of their own and produce a drawing of their contraption and a written explanation of the steps it goes through in fulfilling it’s purpose.

2) Students will present their drawings and explanations of their Rube Goldberg-style inventions to the class in an oral presentation.

3) Students will explore ideas of cause and effect while creating their Rube Goldberg inventions.

Materials:
· A video tape copy of Peewee’s Big Adventure.

· Overheads or slides of several Rube Goldberg contraptions (see attached materials).
· Lists of possible components for Rube Goldberg contraptions (see attached).
· Large sheets of manila drawing paper, pencils, markers, crayons, and rulers.

· Lined paper and student access to computers for word processing.
Procedure:
Day 1

Anticipatory Set:


The teacher should show the first six minutes of the movie Peewee’s Big Adventure to the class.  The movie shows the elaborate contraption that Peewee has invented to wake him up, make his breakfast, help him get dressed, and even feed his dog.  After this segment of the movie is finished, the VCR should be turned off and the teacher should ask the class what they thought of Peewee’s invention.  Peewee made the invention to make his life simpler.  Did it?


The teacher should explain to the class that Peewee’s invention is of a type that is usually called a Rube Goldberg invention.  The teacher should read the biographical information about Rube Goldberg (see attached materials) and show an overhead of Rube Goldberg as a young man (also attached).  Rube Goldberg was a man designed very silly and complicated machines to do simple tasks.  The teacher should ask the students if they think using a napkin is a difficult task, and then the teacher should show the class the overhead (or slide) of Rube Goldberg’s self-operating napkin.  The teacher should have the class read through the steps of the napkin’s operation and one student could point out the steps on the diagram.


The teacher might, more quickly, show the class Rube Goldberg’s invention for sharpening pencils, or exterminating moths (see attached materials), or enlargements of these illustrations could be displayed around the classroom..

Activity:

The teacher should tell the students that they are going to have a chance to develop their own Rube Goldberg invention.  The teacher should give each student a copy of a list of possible components in their machine (see attached).  The teacher should list the requirements for the assignment on the board.  Each contraption must be a complicated machine to do a simple task.  Each contraption must involve at least six steps or components and at least four of the components of the machine must come from the list they have been given.  Each contraption must be drawn on the manila sheet and colored.  The steps describing the function of the contraption must be written out as in the examples.  Contraptions may have more than the required six elements.


The students will have 45 minutes to work on their machines today.

Day 2   Students should have 45 minutes to work on their Rube Goldberg inventions today.  The descriptions of the workings of the contraptions should be complete by the end of this time and then the descriptions will be word-processed during this time, or during computer lab time.

Closure:

When the drawings and descriptions are complete, the students will take turns presenting their ideas to the class and explaining the workings of their machine.  The drawings and descriptions should be displayed in the classroom or in the hall outside the classroom.  The presentations should take 45-60 minutes for a class of 20-25.

Considerations:


The teacher should make sure that the students pick very simple tasks for their contraptions to perform so that the students don’t become frustrated.  The written descriptions should help clarify what the machines are actually doing in the various steps, especially for those children who find creating the drawing of the machine to be a significant challenge.


The teacher might consider having the student use colored pencils in their drawings.  Markers and crayons tend to obscure detail.

Assessment:


The students should be assessed based on the products they produce (the drawing and description of their invention).  Drawings should be neat, clear, and well labeled.  Students should also be evaluated on the clarity of their oral presentation of their invention to the class.  Presentations should stress the ideas of cause and effect (i.e. the tea kettle boils and spews out steam, that burns the behind of the bird, that causes the bird to fly to the end of it’s string, that pulls the door open, etc.).

Extensions:
1) The teacher could spend more time introducing the class to Rube Goldberg the individual.

2) Students could experiment with creating their own Rube Goldberg invention.  A doorbell for the classroom for example.

3) Students could research Rube Goldberg inventions on the Internet at sites like 

http://www.unitedmedia.com/ncs/goldberg.html
http://www.anl.gov/OPA/rube
4) Students could play the game Mousetrap and have hands-on experience with a Rube Goldberg invention

5) Student could watch the 30-minute video How things Go, a Rube Goldberg machine used as performance art.

6) Students could use the attached “Invention evaluation form” to evaluate their Rube Goldberg inventions.

Possible Components for Your Rube Goldberg Invention

Remember that you must use at least four of these components.

A Cat

An Ice Cube

A Catapult

A Chicken

A Cannon

A Candle

A Bucket

A Tea Kettle

A Balloon

A 50 lb Weight

A Frog

A Magnet

An Umbrella

A Saw

A Pair of Scissors

A Spring

A Horn

An Egg

A Broom

A Hammer

A Fork

A Pin

A Mouse

An Elephant

A Cake

A Pulley

A Magnifying Glass

A Boot

A Car Tire

A Bow and Arrow

A Fan

Rube Goldberg  (born 1883, died 1970)

Cartoonist Rube Goldberg began drawing fantastic cartoon machines in the early years of this century.  His cartoons featured characters with names like Boob McNutt, Lala Palooza, and Professor Butts.  These characters were shown using one fantastically complex contraption after another to do simple tasks like scratching their back, wiping their mouth, or sharpening a pencil.


Rube Goldberg was actually trained as an engineer and had his first job with the City of San Francisco Water and Sewers Department.  But Rube Goldberg had always wanted to be a cartoonist, and so after just six months in his job he quit and took a job as a copy boy at a San Francisco newspaper.  He kept submitting his cartoons until finally he was published.  His cartoons were a huge success.

 Rube Goldbergs crazy inventions became so well known that the term “Rube Goldberg” came to be defined in Webster’s Dictionary as “a device or method to accomplish by extremely complex and roundabout means a job that actually could be done simply.”


Rube Goldberg won the Pulitzer Prize for editorial cartooning in 1948 and continued to produce cartoons until shortly before his death in 1970.

Field Trip Ideas and Classroom Visitors

We wanted to include some thoughts on possible field trip ideas and sources for classroom visitors. We explored ideas over a relatively large geographic area primarily because we wanted to see what sorts of experiences were available that dealt with our unit topic of inventors and inventions.  Thus the Discovery World Museum and the Patent Library would constitute long field trips but represent outstanding resources for this unit.  Other alternatives we explored are closer to home, like the Schmeekle Reserve and the Central Wisconsin Children’s Museum, and would still be great experiences though not as specifically targeted toward our unit plan.


We brainstormed about human resources that we could tap into for resources to support our unit and, in a way, this was the most valuable resource that we identified.  There is no school district in the country that lacks this great reservoir of knowledge and experience and we hope, as teachers, to develop a habit of taking advantage of it whenever possible.

The Patent and Trademark Depository at the Kurt F.Wendt Library
215 N. Randall Ave.

University of Wisconsin

Madison, Wisconsin  53706-1688

(608) 262-6845  For questions about patents and trademarks

(608) 262-0692   The reference desk, for information about hours and tours

Central Wisconsin Children’s Museum

P.O. Box 474

Stevens Point, Wisconsin 54481-0474

(715) 344-2003

Pam Corcoran, Director

Field Trip Fees

$10 base fee for any group + $1.00 per child

The museum prefers to have one adult chaperone for each group of five children.

Exhibits at the Children’s Museum change over time but the underlying themes of discovery and exploration persist.  This museum offers a great resource for innovative, hands-on, exploration nearby and at an affordable price.


The museum also has special events scheduled for particular dates.  Instructors should stay alert to these special programs and could even make parents aware of upcoming events.  Examples of special events are shown on the materials below.


See attached brochure for further details.

Portage County Historical Society

1475 Water Street

Stevens Point, Wisconsin 54481

(715) 344-4423

Unfortunately the Historical Society is not open in the winter.  They do remain open for a short time after school begins in the fall and they maintain several sites around the Steven’s Point area.  The historical society would be a source for a classroom visitor to discuss pioneer lifestyles and tools, or the early history of the Stevens Point area.  This would supply students with interesting information about the impact of many modern inventions at the time in which they appeared.

Consolidated Papers Incorporated

707 Arlington Place

Stevens Point, Wisconsin 54481

(715) 345-8060

Consolidated Papers gives tours of it’s facilities for groups.  Prices are $1 and $2 for children and adults respectively but children under twelve are not allowed on the tours.  Consolidated Papers would be a great place to observe the workings of machinery and to review the history of manufacturing processes in a single industry, but it is also loud, smelly, and ecologically suspect.  Teachers must be careful about the way in which they would use this potential field trip.

Schmeeckle Reserve Visitors Center
2419 North Point Drive

Stevens Point, Wisconsin 54481

(715) 342-9440

Though the Schmeekle Reserve Visitor’s Center is intended primarily as a source of environmental and conservation information, the dioramas in the center would offer students a lot of opportunities to identify earlier examples of tools and machines still in use today. The field trip would be easy to arrange, the site is nearby, and the cost would be limited to transportation costs as use of the reserve is free.  Groups can also reserve the conference room, for free, as a place to eat lunch or discuss their experience.


Schmeekle reserve does not offer guided tours but it would not be difficult to develop a worksheet, drawing assignment, or essay ideas from the displays within the museum.  Students could even be called upon to invent other displays for the museum that would enrich the experience of future classes.

Human Resources

We think that it is very important that we, as teachers, stay in touch with the vast reservoir of human resources contained in every community.  For a unit on inventions and inventors, a teacher would need to look no further than the grandparents of some students to find individuals who would remember the first time they saw television, a computer, or air conditioning.  Older members of the community would remember the first time they saw a radio, an airplane, or even indoor plumbing.  The incredible memories and experiences contained in older member of society are staggering.  Think of the stories they could tell about the burst of new technology that arrived after the WWII.  Care centers, Senior Citizen Centers, the VFW, and even the parents of members of your class may be able to “put you on to” these great human resources.


Another great source of informed visitors for this particular topic would be individuals who collect information on inventors, old tools and machinery, ora particular type of item like old radios or even old irons.  By visiting local antique stores, and letting the dealers know the type of person that you are looking for, you may find a wealth of interesting individuals who could visit your class and bring in hands-on materials to accompany their talk.  There are lots of people out there collecting all sorts of things, the only real difficulty might be getting them to stop talking.


Another great possibility for classroom visitors in a college community like Stevens Point would be to approach the professors teaching classes in science education and ask them if they have students who would be interested in bringing an experiment or demonstration into your classroom.  This could result in a collection of hands-on experiences for the students and also be valuable for the future teachers involved (on March 6th , 1999 ,the students of the UWSP Physics Department will be at the Central Wisconsin Children’s Museum with a free series of hands-on physics projects).


We thought that mentioning human resources within the community was important for several reasons.  Aside from being a great source of information and experience, involving older members of the community in your classroom increases student awareness of that component of the population.  It also increases the visitor’s interaction with the society of young people (and their visit will probably cost nothing more than a cup of coffee and an envelope of thank you notes).
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Glazer, B. (Producer), and Howard, R. (Director). (1995). Apollo Thirteen. [Film] Universal Pictures (135 minutes).  Film of the ill-fated voyage of the Apollo 13 mission to the moon.

Grubin, D. (Producer/Director) (1982). Creativity with Bill Moyers, Vol 2: Olympics of the Mind. New York: WNET. PBS [Video] (30 minutes).  Video coverage of students and teachers preparing for, and taking part in, The Olympics of the Mind (now known as Odyssey of the Mind).

Grubin, D. (Producer/Director) (1982). Creativity with Bill Moyers, Vol. 4: The Inventors. New York: WNET: PBS [Video](30 minutes).  Video coverage of inventor’s day at the U.S. Patent Office, and induction’s into the Inventors Hall of Fame.  Interviews with inventors about the processes they go through in developing an idea.

McEuen, W. E. (Producer) and Burton, T. (Director) (1985).  Peewee’s Big Adventure. [Film]Warner Brothers (U.S.) (90 minutes).  Story of an unusual fellow and his bicycle.  Great Rube Goldberg machine during the opening credits.

Other Resources:


Patricia F. Schoonover, the State Director of Odyssey of the Mind for Wisconsin, was a great help to us.  She gave us lots of great ideas for activities and made the resources of her office available to us.  She can be reached at her office at (715) 346-4713, or Email pschoono@uwsp.edu

