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Unit Rationale
Science is something that many people cannot define but if affects them to a great extent each day.  Science is everything; it is the air we breathe, the pets we care for, the diseases we treat, and most importantly the basis of life.  Science is needed to understand how things work/do not work and why certain phenomenon happen as they do.  This unit will present hands-on opportunities that use everyday materials to draw connections between science and real life.  

The unit is made up of lesson plans that follow the Basic Lesson Plan Model that Leigh Chiarelott introduced (Chairelott, p. 90).  Several assessments are addressed within the instructional design, though ongoing analysis will be conducted through observation and questioning as the lessons move on.  If it appears that the students’ needs are being met then progression will take place as listed.  If errors and misunderstandings persist then I will retrace some steps/modify the lesson as needed.  

The unit covers the topics within the physical science portion of 8th grade science. Physical science is a natural science that the studies the non-living world.  Since all living organisms need the non-living world and the elements that make it up to survive, it is an important area for students to study.  

As Berns and Erickson suggest, according to Chairelott, “CTL incorporates such strategies as problem-solving, self-directed learning, learning from peers, learning in real situations, and authentic assessment” (Chairelott, p. 5).  As an end product of this unit, students will be able to think critically and apply the information they have gathered in the form of everyday life skills.  They will be able to relate the non-living world to the living world in terms of physical science.  It is important to contextualize the information on a daily basis in order to keep students engaged and as a result make the information meaningful.  The more meaningful the information is the more likely students are to apply to what they have learned to their future lives.
Physical Science at the 8th Grade Level

Unit Outcomes
Unit Length:  3 weeks
General Outcomes:
· Describe how the change in the position (motion) of an object is always judged and described in comparison to a reference point.
· Explain that motion describes the change in the position of an object (characterized by a speed and direction) as time changes.
· Explain that an unbalanced force acting on an object changes that object's speed and/or direction.
· Demonstrate that waves transfer energy.

· Demonstrate that vibrations in materials may produce waves that spread away from the source in all directions (e.g., earthquake waves and sound waves).

Physical Science at the 8th Grade Level

Pre-Assessment

Compare and contrast 10 of the 16 choices using Venn diagrams.

1. Speed-Velocity

2. Velocity-Acceleration

3. Velocity-Momentum

4. Momentum-Law of Conservation of Momentum

5. Mass-Momentum

6. Mass-Inertia

7. Momentum-Inertia

8. Average Speed-Instantaneous Speed

9. Force-Inertia-Weight

10. Newton’s 3 Laws of Motion

11. Friction-Force

12. Net Force-Balanced Forces

13. Balanced Forces-Unbalanced Forces

14. Diffraction-Refraction

15. Transverse Waves-Compressional Waves

16. Wavelength-Frequency
Physical Science at the 8th Grade Level
Lesson 1:  Motion and Momentum

Outcomes:
· Students will be able to define distance, speed, velocity, momentum, and acceleration
· Students will be able to graph motion
Time Period:  1 week
Materials:  LCD Projector, masking tape, stop watch, meter stick, graph paper, color pencils
Procedures:  
1. Students will note information from the text as teacher presents (25 minutes)
2. Students will modify the Venn diagrams that they made in the pre-assessment based on what they just noted (15 minutes)
Activity:  Measuring Average Speed (45 minutes)
· Students will be paired up

· Students will choose two points anywhere in the classroom and mark each with a small pieces of masking tape

· Students will measure the distance between the two points

· Students will use a stop watch to time how long it takes for partners to walk from one point to the other (walking slowly, walking quickly, walking slow again)
· Students will calculate average speed in each case
· Students will predict how long it would take to walk 100 m slowly, at normal speed, and quickly

3. Students will graph the information from the activity (actual and prediction) and post around the room (20 minutes)
4. Student will share and explain graphs and how they are related to the information learned (15 minutes)
Closure:
Students and teacher will discuss the Venn diagrams and students will add at least one more fact for the compare categories and at least one more fact for the contrast categories (for only the terms from the Motion and Momentum Chapter-options 1-3 from the pre-assessment)               (25 minutes)
Post-Assessment:

Teacher will look over Venn diagrams to determine if there are any misconceptions of the terms given
Name___________________________________
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Measuring Average Speed

Materials: masking tape, stop watch, science journal 
Procedure:

1. Pair up with 1:00 appointment from your pair clock
2. Choose two points anywhere in the classroom and mark each with a small pieces of masking tape
3. Measure the distance between the two points with a meter stick
4. Use a stop watch to time how long it takes for partners to walk from one point to the other (walking slowly, walking quickly, walking slow again)
5. Calculate average speed in each case using the equation from your notes
6. Predict/record in your science journal how long it would take to walk 100 m slowly, at normal speed, and quickly

Physical Science at the 8th Grade Level
Lesson 2:  Motion and Momentum
Outcomes:
· Students will be able to predict what effect acceleration will have on motion
· Students will be able to explain the relationship between mass and inertia
· Students will be able to predict motion using the law of conservation of momentum
Time Period:  1 week

Materials:  LCD Projector, masking tape, stop watch, meter stick, insulated foam meat trays, foam cups, straws, straight pins, tape, eggs

Procedures:  

1. Students will note information from the text as teacher presents (25 minutes)
2. Students will modify the Venn diagrams that they made in the pre-assessment based on what they just noted (15 minutes)
Activity:  Car Safety Testing (45 minutes)
· Students will be put in groups of three
· Students will develop a hypothesis about how to design a car to deliver an egg quickly and safely through a race course and crash at the end

· Students will sketch the design for the car

· Students will make a detailed list of the steps taken to test the hypothesis

· Students will obtain materials needed

· Students will make sure teacher approves the plan then carry out the experiment

· Students will record observations made while experimenting

· Students will experiment in front of the class

Closure:
Students and teacher will discuss car designs and what made certain cars faster/slower, compare the cars’ safety features, and predict what effect decreasing the speed of the car would have on the safety of the egg (25 minutes)
Post-Assessment:

Pairs of students will discuss the Venn diagrams and students will add at least one more fact for the compare categories and at least one more fact for the contrast categories (for only the terms from the Motion and Momentum Chapter-options 4-8 from the pre-assessment)

Name___________________________________
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8th Grade Science Activity 18.2

Car Safety Testing
Materials:  insulated meat tray, foam cup, straws, straight pins, tape, egg, science journal

Procedure:
1. Join the two other students that you have been assigned

2.  Develop a hypothesis about how to design a car to deliver an egg quickly and safely through a race course and crash at the end

3. Make a detailed sketch of the car in your science journal

4. List of the steps taken to test the hypothesis in your science journal

5. Obtain materials needed from activity center

6. Make sure your teacher approves the plan then carry out the experiment

7. Record observations made while experimenting in your science journal

8. Perform the experiment in front of the class

Physical Science at the 8th Grade Level
Lesson 3:  Force and Newton’s Laws
Outcomes:

· Students will be able to distinguish between balanced and net forces
· Students will be able to describe Newton’s Laws of Motion
· Students will be able to explain how friction affects motion
Time Period:  1 week

Materials:  LCD Projector, computers/internet, science journal
Procedures:  

1. Students will note information from the text as teacher presents (25 minutes)
            2. Students will modify the Venn diagrams that they made in the pre-assessment based on 
                what they just noted (15 minutes)
Activity:  Integration of Life Science-Biomechanics (45 minutes)
· Students will reference the internet and study how the biomechanics of the body exerts forces and how it is affected b y forces acting on it
· Students will research how biomechanics has been used to reduce job-related injuries

· Students will write what they have learned in their science journal

Closure:
Students will present their research to the class (25 minutes)
Post-Assessment:

Pairs of students will discuss the Venn diagrams and students will add at least one more fact for the compare categories and at least one more fact for the contrast categories (for only the terms from the Motion and Momentum Chapter-options 9-13 from the pre-assessment)

Name___________________________________

8th Grade Science Activity 18.3

Integration of Life Science-Biomechanics

Materials:  Internet, science journal
Procedure:

Make all notes/record all information in your science journal!
1. Reference the internet and define biomechanics 

2. Study how the biomechanics of the body exerts forces and how it is affected by forces acting on it

3. Research how biomechanics has been used to reduce job-related injuries

4. Students will write what they have learned in their science journal
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Physical Science at the 8th Grade Level
Lesson 4:  Waves, Sound, and Light
Outcomes:

· Students will be able to explain how waves transport energy

· Students will distinguish among transverse, compressional, and electromagnetic waves

· Students will describe the properties of waves

· Students will describe reflection, refraction, and diffraction of waves

· Students will describe how sound waves are produced

· Students will explain how sound waves travel through matter

· Students will describe the relationship between loudness and sound intensity

· Students will explain how humans hear sound

Time Period:  1 week

Materials:  LCD Projector, 150 mL beakers, water, vegetable oil, corn syrup, science journal

Procedures:  

1. Students will note information from the text as teacher presents (25 minutes)
2. Students will modify the Venn diagrams that they made in the pre-assessment based on what they just noted (15 minutes)
Activity:  Sound Waves in Matter (45 minutes)
· Students will fill separate beakers to the 140 mL line with water, vegetable oil, and corn syrup (the 4th beaker will remain empty)

· Students will hold a pencil and tap the side of the beaker about halfway down from its rim, with the metal band for clear sound

· Students will notice differing  pitches based on the substance in the beaker

· Students will write a description of the sound in science journal

· Students will repeat the above steps in order to test all substances

Closure:
In pairs, students will discuss how the pitch of sound changes as the density of the material in the beaker increases and how the density of the substance in the beaker affects how long the sound continues (25 minutes)
Post-Assessment:

Students will share their observations/experiences with the class
iagrams and students will add at least one more fact for the compare categories and at least one more fact for the contrast categories (for only the terms from the Motion and Momentum Chapter-options 4-8 from the pre-assessment)

Name___________________________________

8th Grade Science Activity 18.4

Sound Waves in Matter

Materials: four 150 mL beakers, water, vegetable oil, corn syrup, pencil, science journal

Procedure:

1. Fill separate beakers to the 140 mL line with water, vegetable oil, and corn syrup (the 4th beaker will remain empty)

2. Hold a pencil and tap the side of the beaker about halfway down from its rim, with the metal band for clear sound

3. Notice differing  pitches based on the substance in the beaker

4. Write a description of the sound in your science journal

5. Repeat the above steps in order to test all substances
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