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OVERVIEW
This is a unit on Energy, Force, and Motion designed for deaf students at a grade 5 instructional level.  It follows the New York State School for the Deaf Science Curriculum that integrates New York State Standards.  Resources used to design the learning experiences include, but are not limited to, the Scott Foresman Science series, 2000, for Grade 5.  This unit takes approximately 8 weeks for a deaf population, but could easily be fitted into a shorter time span for a regular population.  Deaf students are typically severely English language delayed.  Therefore a great deal of emphasis is put on vocabulary development.  The unit employs the use of pictures, graphic organizers, hands-on experiments, internet use, videos and demonstrations along with vocabulary practice to accommodate the visual, kinesthetic and language needs of deaf students.  Included in the Learning Experiences in this unit are references to Declarative and Procedural Knowledge, and to the New York State Standards specific to each experience.  The references to the Standards are indicated by “Subject number.Key Idea number.bullet number”, e.g., MST1.2.3 refers to Math Science and Technology Standard #1, Key Idea #2, Bullet #3.

CONTENT KNOWLEDGE
Declarative

1. define energy as the ability to do work

2. define work as moving something against resistance: push or pull

3. name the two categories of energy:  potential and kinetic

4. name and explain the seven forms of energy: chemical, thermal, radiant, nuclear, mechanical, electrical, sound

5. explain how energy changes form

6. give examples of cause and effect

7. explain how objects in motion display:  velocity, acceleration, inertia, speed

8. solve word problems involving miles per hour and kilometers per hour

9. define force as a push or pull

10. explain the different kinds of force and how they affect motion: gravity, air resistance, friction, pressure

11. describe Newton’s laws of energy, gravity, and motion

12. define distance as how far something is moved

13. identify the two kinds of force as effort force and resistance force

14. describe how machines make work easier

15. identify kinds of simple machines as examples of mechanical energy: lever, pulley, wedge, screw, wheel & axle, inclined plane

Procedural
1. make a flip file to use as a study guide

2. follow steps of an experiment

3. design an experiment

4. complete a lab report

5. maintain a Science notebook 

6. cooperative group work

ESSENTIAL QUESTIONS

· How do we accommodate force in our lives?

· How does energy affect our lives at home, school, and play?

CONNECTIONS TO NYS LEARNING STANDARDS

· MST 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.


Scientific Inquiry

· Key Idea 1: The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing, creative process.

· Bullet 1: Students ask “why” questions in attempts to seek greater understanding concerning objects and events they have observed and heard about.

· Bullet 2: Students question the explanations they hear from others and read about, seeking clarification and comparing them with their own observations and understandings.

· Key Idea 2: Beyond the use of reasoning and consensus, scientific inquiry involves the testing of proposed explanations involving the use of conventional techniques and procedures and usually requiring considerable ingenuity.

· Bullet 3: Students carry out their plans for exploring phenomena through direct observation  and through the use of simple instruments that permit measurements of quantities (e.g., length, mass, volume, temperature, and time).

· Key Idea 3: The observations made while testing proposed explanations, when analyzed using conventional and invented methods, provide new insights into phenomena.

· Bullet 1: Students organize observations and measurements of objects and events through classification and the preparation of simple charts and tables.

· Bullet 2: Students interpret organized observations and measurements recognizing simple patterns, sequences, and relationships.

· Bullet 3: Students share their findings with others and actively seek their interpretations and ideas.

· Bullet 4: Students adjust their explanations and understandings of objects and events based on their findings and new ideas.

· MST 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas in science.

Physical Setting

· Key Idea 4: Energy exists in many forms, and when these forms change energy is conserved.

· Bullet 1: Students describe a variety of forms of energy (e.g., heat, chemical, light) and the changes that occur in objects when they interact with those forms of energy.

· Bullet 2: Students observe the way one form of energy can be transformed into another form of energy present in common situations (e.g., mechanical to heat energy, mechanical to electrical energy, chemical to heat energy).

· Key Idea 5: Energy and matter interact through forces that result in changes in motion.

· Bullet 1: Students describe the effects of common forces (pushes and pulls) on objects, such as those caused by gravity, magnetism, and mechanical forces.

· Bullet 2: Students describe how forces can operate across distances.

· MST 6: Students will understand the relationships and common themes that connect mathematics, science, and technology and apply the themes to these and other areas of learning.

· Key Idea 2: Models are simplified representations of objects, structures, or systems used in analysis, explanation, interpretation, or design.

· Bullet 1: Students analyze, construct, and operate models in order to discover attributes of the real thing.

· Bullet 2: Students discover that a model of something is different from the real thing but can be used to study the real thing.

· Key Idea 5: Identifying patterns of change is necessary for making predictions about future behavior and conditions.

· Bullet 1: Students use simple instruments to measure such quantities as distance, size, and weight and look for patterns in the data.

· MST 7: Students will apply the knowledge and thinking skills of mathematics, science, and technology to address real-life problems and make informed decisions.

· Key Idea 1: The knowledge and skills of mathematics, science, and technology are used together to make informed decisions and solve problems, especially those relating to issues of science/technology/society, consumer decision making, design, and inquiry into phenomena.

· Bullet 4: Students observe phenomena and evaluate them scientifically and mathematically by conducting a fair test of the effect of variables and using mathematical knowledge and technological tools to collect, analyze, and present data and conclusions.

· ELA 1: Students will read, write, listen, and speak for information and understanding.

· Key Idea 1: Listening and reading to acquire information and understanding involves collecting data, facts, and ideas; discovering relationships, concepts, and generalizations; and using knowledge from oral, written, and electronic sources.

· Bullet 3: Students select and use strategies they have been taught for notetaking, organizing, and categorizing information.

· ELA 3: Students will read, write, listen, and speak for critical analysis and evaluation.

· Key Idea 2: Speaking and writing for critical analysis and evaluation requires presenting opinions and judgments on experiences, ideas, information, and issues clearly, logically, and persuasively with reference to specific criteria on which the opinion or judgment is based.

· Bullet 1: Students express opinions (in such forms as oral and written reviews, letters to the editor, essays, or persuasive speeches) about events, books, issues, and experiences, supporting their opinions with some evidence.

· Bullet 2: Students present arguments for certain views or actions with reference to specific criteria that support the argument.

INITIATING ACTIVITY
Teacher explains experiment to students.  Students make a model of a roller coaster from poster board and tape: one side is raised to make a hill; the other side is held up in the air.  Students observe how the speed of a marble changes as it travels over the board.  Observe how the speed is affected by how high the starting point of the marble is.  Students share their observations with each other.  They fill out lab manual page 39 from Scott Foresman Science, 2000, for Grade 5.  Students draw the model, marking the points where the marble was speeding up and slowing down.  They write their reflections of how they made the marble go over the hill, and their inferences about what caused the changes in the marble’s speed.  Teacher relates experiment to energy and work and defines these terms for the students. Students copy the definitions into their Science notebooks.

LEARNING EXPERIENCES
1. Potential and Kinetic Energy - (approximately 1 class period per day for 6 days)

Addresses: Declarative Knowledge # 1,2,3 and Procedural Knowledge # 2,3,4,5,6

Addresses: MST1.1.1,2, MST1.2.3, MST1.3.1,2,3,4, MST6.2.1,2, MST6.5.1, MST7.1.4, ELA1.1.3, ELA3.2.1,2

· Teacher explains kinetic and potential energy.  Use picture on board of a roller coaster to demonstrate where potential energy and where kinetic energy are taking place.  Students work in groups to draw conclusions on a chart about where the kinetic and potential energy were the least, greater and greatest, after Teacher gives guidelines for group work.  Groups share with class and teacher corrects any misunderstandings.  Students copy definitions of energy, work, potential energy, and kinetic energy into Science notebooks.  Teacher checks notebooks.

· Teacher reviews meaning and examples of potential and kinetic energy.  Teacher shows transparency of pictures with examples of both potential and kinetic energy. As a class, students sort these under the correct heading of Potential or Kinetic.  Students independently do the same activity on paper, cutting the pictures and gluing them under the correct heading.  For homework, students classify written examples as Potential (P) or Kinetic (K), and write a short answer drawing conclusions about the relationship of height to the degree of kinetic energy.

· Teacher introduces an experiment to the students: Students will investigate potential and kinetic energy by rolling a marble down ramps of different heights.  Students observe the degree of energy by noting how far the paper cup at the end of the ramp moves.  Teacher explains the steps of the experiment.  Experiment is conducted and with the teacher’s help students fill out a lab report, making predictions, recording their observations, and interpreting their results.  Students make inferences about how raising the height of the ramp affected potential and kinetic energy of the marble, and how raising the ramp affected the amount of work the marble did.
· In a class discussion, students develop an experiment to determine what effect mass of the marble would have on the distance the cup moves.  The experiment is carried out by the students, and the same lab report form is used with minimal guidance from the teacher.
· Quiz is given on the vocabulary and concepts studied so far.
Assessments: Teacher observation of individual and group work; The energy chart; Lab Reports; Check Science Notebook; Quiz  (See Rubric Appendices)
2. Seven Forms of Energy - (approximately 1 class period per day for 7 days)

Addresses: Declarative Knowledge # 4 and Procedural Knowledge # 1,5

Addresses: MST4.4.1, ELA1.1.3

· Teacher introduces each of the seven forms of energy: radiant, sound, electrical, mechanical, nuclear, chemical, thermal.  Students fill in a graphic organizer that has a pictorial representation of each, followed by the definition and examples.  For homework students recopy the information from the graphic organizer into their Science notebook and do a worksheet that shows picture examples of different forms of energy that the students must identify by word.

· Teacher demonstrates how to make an Energy Flip File, using markers, index cards, and a file folder.  On one side of each index card, students write the vocabulary word at the bottom (boxed in for emphasis).  Flipping the card over so that the bottom of one side now becomes the top of the other side, students write the definition at the top, followed by an example with a graphic representation.  Cards are stacked and taped inside the file folder so that all words can be seen at once.  To view a definition, students flip the word card up.  Teacher demonstrates how to use this to study the words and definitions.  Students practice with partners.

· Using the Energy Flip Files, students break into teams and ask the other team questions.  The Flip File is used both by asking the definition of the word, or asking the word by giving the definition.  This activity is used as a review for an upcoming quiz.

· Quiz on the seven forms of energy, including matching word to definition and filling in the form of energy from a word bank for examples given.
Assessments: The graphic organizer; Check Science Notebooks; The Flip Files; Observation of the students studying with Flip Files, Quiz (See Rubric Appendices)

3. How Energy Changes Form - (approximately 1 class period per day for 3 days)

Addresses: Declarative Knowledge # 5 and Procedural Knowledge # 8

Addresses: MST1.3.3,4, MST4.4.1,2, ELA3.2.1

· Using an overhead transparency with pictures, and the same on a handout, teacher explains how energy changes form.  Students help identify the forms of energy:  radiant energy from the sun changes to chemical energy in coal, chemical energy in food (apple), electrical energy in a calculator, thermal energy from solar panels to heat a house; chemical energy in coal changes to thermal (burning the coal), to mechanical (steam turns generator), to electrical through wires; electrical changes to mechanical in a fan, sound in a CD or tape player, and radiant when a light is turned on.  Students fill in this information on their matching handout.  Homework - Students find examples in their homes, with parents’ help, of how energy changes from one form to another.

· Teacher reviews procedure for working in a group.  Students work in groups to develop their own examples of how energy changes form.  The groups share their ideas with the class.  Teacher notes success of group work by their ideas.

Assessments: Notes made on handout; Homework examples; Group work examples; Observation of group work (See Rubric Appendices)

4. Cause and Effect - (approximately 1 class period per day for 3 days)

Addresses: Declarative Knowledge # 6 and Procedural Knowledge # 1,2,3,4,5,6

Addresses: MST1.2.3, MST1.3.1,2, MST4.4.1,2, MST4.5.1,2, MST6.5.1, MST7.1.4, ELA1.1.3, ELA3.2.1,2

· Teacher defines cause and effect.  Students copy into Science notebook.

· Pendulum experiment - The experiment involves placing a meter stick between two desks, stringing a pendulum from the meter stick so that the pendulum nearly touches the floor, and setting up dominoes on the floor in between the desks.  Observe how the pendulum moves, and try to knock down the dominoes.  Teacher explains the experiment: observing the motion of a pendulum, exploring the ways to change the motion, and observing the relationship between the motion of the pendulum and the force it exerts on dominoes.  Teacher introduces the steps of the experiment and the parts of a lab report.  Students conduct the experiment and fill out a Lab Report recording observations and results: when is the pendulum moving the slowest/fastest?, how many swings does it take for the pendulum to knock down all the dominoes?, what did you do to control and change the pendulum’s motion?, how did you change the direction of the motion?  Students draw conclusions.  Teacher helps them relate this to cause and effect.

· Students develop a plan to conduct a similar experiment, this time using a shorter string.  Students carry out the experiment and fill out a Lab Report.  They relate this to cause and effect.

· Students make two index cards for cause and effect to use in a new Flip File on Motion and Force.

· Relate cause and effect to everyday life: Teacher reads stories to students showing cause.  Students choose a corresponding effect. Students fill out a graphic organizer T-chart, with their own examples of cause and effect.

Assessments: Check Science Notebook; Lab Reports; Observation of student experiments; Check Flip File, T-chart graphic organizer (See Rubric Appendices)

5. Force and Motion - (approximately 1 class period per day for 9 days)

Addresses: Declarative Knowledge # 6,7,8,9,10 and Procedural Knowledge # 1,2,3,4,5

Addresses: MST1.1.1,2, MST1.2.3, MST1.3.2, MST4.5.1,2, MST6.5.1, MST7.1.4, ELA1.1.3

· Teacher defines motion, speed, kilometers per hour, miles per hour, velocity, inertia.  Gives handout to students with these definitions (to be used later).

· Teacher reviews cause and effect on a handout. Read a cause and effect situation and fill in the missing words, e.g., If the roller coaster car goes (up/down) the hill... then the car will go slower.  Teacher guides students through word problems related to miles per hour and kilometers per hour.

· Students make Flip File cards for motion, speed, kilometers per hour, miles per hour, velocity, inertia.

· Students solve word problems involving motion, speed, kilometers per hour, miles per hour, velocity, inertia with partners.  Homework - 3 similar word problems to solve.

· Teacher introduces force as a push or pull.  Students copy in their Science notebook.

· Teacher introduces vocabulary terms: gravity, pressure, acceleration, friction, air resistance and relates how each type of force affects motion.  Gives handout to students with these definitions (to be used later).

· Investigating Force Experiment - Tie one end of a piece of string to a rubber band.  Tie another string to another rubber band. Use several pieces of tape to securely connect the unattached end of one string to a small cardboard box.  Pull the string and measure the length it stretches until it begins moving.  Repeat this putting objects of different weights inside the box.  Teacher introduces an experiment to the students: measure the amount of force needed to move different objects by measuring the length that a rubber band stretches before the object moves.  Do this over both rough and smooth surfaces.  Students conduct the experiment and fill out a Lab Report in groups, with teacher support.  

· Students develop a plan to conduct an extension to this experiment to see how they could reduce the force needed to move the objects.  Conduct this related experiment and fill out a lab report.

· Students, working in partners, go to the web site www.sfscience.com.  They locate information and answer questions about gravity on the moon and how it relates to astronauts.  They print out Space Bubbles worksheet and fill it out, describing why soap bubbles sink on earth, and predicting what would happen to soap bubbles in space.

· Students make Flip File cards for force, gravity, pressure, acceleration, friction, air resistance

· Students draw pictures next to each word on the two handouts of vocabulary terms: motion, speed, kilometers per hour, miles per hour, velocity, inertia, force, gravity, pressure, acceleration, friction, air resistance.

· Students add these pictures to the definition/example side of the Flip File cards.

· Teacher reviews with students how to use the Flip File cards to study for a test.

· In pairs, students review Force and Motion using their Flip Files.

· Students take quiz on Force and Motion, matching word with definition and word with example.

Assessments: Check Flip File; Check Science Notebook; Word problem papers; Lab Reports; Observation of experiments; Space Bubbles worksheet; Observation of study pairs; Quiz (See Rubric Appendices)

6. Newton’s Laws of Energy, Gravity, and Motion - (approximately 1 class period per day for 3 days)

Addresses: Declarative Knowledge # 11 and Procedural Knowledge # 1,5

Addresses: MST4.4.1,2, MST4.5.1,2, ELA1.1.3

· Teacher introduces the 5 laws and gives students a handout with these laws: Law of Conservation of Energy, Universal Law of Gravity, Newton’s First Law of Motion, Newton’s Second Law of Motion, and Newton’s Third Law of Motion.

· Using cloze procedure students fill in missing information from the 5 laws.

· Teacher reviews examples for each of the laws.  Students demonstrate these laws, physically or pictorially, through these examples or through their own examples.  Teacher provides students with a graphic that represents each example, then helps students to link the graphics to the respective laws.

· Students make Flip File cards for each law and include definition, example and picture.

· Students study for a quiz on Newton’s Laws from their Flip File.

· Quiz - Students demonstrate their understanding of each law by writing the meaning or writing an example, or drawing an example.
Assessments: Cloze paper; Check Science Notebook; Check Flip File; Observation of student demonstrations, Quiz (See Rubric Appendices)

7. Simple Machines - (approximately 1 class period per day for 4 days)

Addresses: Declarative Knowledge # 12,13,14,15 and Procedural Knowledge # 2,4,5

Addresses: MST4.5.1,2, ELA1.1.3

· Teacher introduces experiment to see which way of making butter takes less time: shaking cream in a jar or using an electric beater.  Students conduct experiment and fill out Lab Report

· Students view the closed-captioned video: Physical Science in Action, “Simple Machines”, Schlessinger Science Library, VHS N6745, 2000.  While viewing video, students take notes by filling in missing information on a note-taking paper.  Teacher stops the video periodically so students can take these notes.  The video reviews force as a push or pull, and introduces distance as how far something is moved, identifies 2 kinds of force, and explains that machines use mechanical energy to make work easier.  Students fill in examples from the video of the 6 kinds of simple machines.

· Using a definition handout, teacher reviews the 6 kinds of simple machines, gives examples of each, and gets more examples from students in class discussion.  Students write these examples under each simple machine.  Homework - students find examples in their homes of each kind of simple machine.
· Quiz - draw or list examples of the six simple machines.
Assessments: Observation of experiment; Lab report; Note taking paper; Student examples; Quiz (See Rubric Appendices)
CULMINATING PERFORMANCE

As a review of the unit students rotate through 3 stations (Energy, Force and Motion, and Simple Machines) answering questions provided by the teacher and sharing information from their notes (approximately 1 class period per day for 2 days).  Following this review, a Jeopardy-like game is played with the categories of Energy, Force and Motion, Simple Machines, and Laws of Energy, Gravity, and Motion (approximately 1 class period per day for 2 days).

Assessment: Observation of student performance on game questions

SUMMATIVE ASSESSMENT

Addresses: Declarative Knowledge # 1,2,3,4,5,6,7,10,11,14,15

Addresses: MST4.4.1,2, MST6.5.1, MST7.1.4

The summative assessment is a unit test within which the student is asked to write short answers, match definitions, give examples, fill in a graphic organizer, fill in blanks, and relate pictures to words (one class period).

RUBRICS

See Appendices A, B, and C for rubric samples.

PREREQUISITE SKILLS

Since the deaf student’s knowledge of vocabulary is very limited, the vocabulary in this unit is introduced and expanded upon as needed throughout the learning experiences.  Students should have some idea of what energy is, what machines are, what mechanical means, what a nuclear power plant looks like, the units of distance: km per hour and miles per hour, and what mass is and how it relates to gravity.  Students need some experience with linear measurement.  They need to know how to go to a web site on the Internet.  They have had experience with various graphic organizers.  Students are familiar with the cloze procedure.

MODIFICATIONS

This unit was written with deaf students in mind, therefore, it is designed to accommodate their special needs, incorporating a longer time span, extra vocabulary practice, a closed-captioned video, stopping the video to allow for note-taking, and physical or pictorial representations of most vocabulary and concepts.  These accommodations apply to many other disabilities. Students with motor difficulties could have a note taker assist them, or could use a key board.  Anything written could be brailled for the blind.  If this unit were taught to a regular population, it could be modified by shortening the time frames, the video would not need to be captioned, note taking could occur during the watching of the video.

UNIT SCHEDULE/TIME PLAN

This unit takes approximately eight weeks of one period each day for a deaf population.

TECHNOLOGY INTEGRATION

The use of a video and an Internet web site was employed.  As well, the teacher used the word processor to make many of the worksheets, study and note taking guides, and quizzes and tests.

APPENDIX A

Rubric for Group Work and for Group Flip File Studying


Completes Task
Stays on Topic
Shows Respect
Works Collaboratively

4
Thoroughly
Consistently
Consistently
Highly

Effectively

3
Substantially
Frequently
Frequently
Effectively

2
Partially
Sometimes
Sometimes
Moderately

Effectively

1
Serious 

Misconcep-tions
Rarely

or Never
Rarely
Ineffectively

APPENDIX B

Rubric for Science Notebook and for Note Taking


Neat &

Orderly
Complete

4
Completely
Thoroughly

3
Substantially
Substantially

2
Partially
Partially

1
Not Neat or Orderly
Serious Deficiences

APPENDIX C

Rubric for Experiments


Follows Procedure
Makes Observations
Draws Conclusions

4
Completely
Independently
Highly Effectively

3
Substantially
With Minimal Assistance
Effectively

2
Partially
With Moderate Assistance
Moderately Effectively

1
Did Not Follow Procedures
Only With Considerable Assistance
Ineffectively

1
1

