ENERGY

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.1 Investigate and describe some basic forms of energy, including light, heat, sound, electrical, chemical, and mechanical.
SC.5.P.10.2 Investigate and explain that energy has the ability to cause motion or create change.
The student: 
· investigates and explains that energy has the ability to cause motion.

KEY QUESTIONS
What are some basic forms of energy?
How can energy cause motion?

TEACHER BACKGROUND INFORMATION
There are many forms of energy. Many types of motion utilize more than one form of energy at a time.

MATERIALS
Teacher/ Class
overhead projector/chart paper
various pictures that show energy 
magnets or tape to adhere pictures to the whiteboard

SAFETY
Always follow OCPS science safety guidelines. 

TEACHING TIPS
Print pictures that can be placed in more than one category to encourage more discussion with your students. For example, the Sun would fit in light as well as heat. A toaster could be placed in heat and electricity.

ENGAGE
1. Show a picture of an athlete or someone doing a physical activity.
2. Ask students: How is this person able to do this activity? (they get energy from their food) 
3. Ask students to write the key question in their notebook, to write their preliminary thoughts about the question, and to talk with a partner. 
4. Ask students to share their thoughts. Create a list on the overhead or on chart paper. 

EXPLORE
1. Explain to students that there are various forms of energy. Create a list on the board to include: light, heat, sound, electrical, chemical, and mechanical.
2. Pass out illustrations. Ask students to decide which form of energy is best shown in the picture and to place that picture on the board under the correct category using magnets or tape. 

EXPLAIN
1. When students are finished, ask them to share their reasons for placing the items under the categories
2. Ask: Did anyone find that a picture might fit under multiple categories? Why would that happen? (energy is everywhere and many objects often use or have more than one form of energy at any given time)
3. In which pictures does it show how energy can cause motion? 
4. Ask: What are some examples of energy in this classroom? (light- lights; heat- lights; sound- speaker, sound system, TV; chemical: food, batteries; electrical: lights; mechanical: anything in your class that moves)
5. What are some other examples of energy from everyday life? (allow various responses)
6. Have students respond to the key questions in their notebook. 
7. Ask students to create a list of everyday examples of each form of energy in their notebook. 

ASSESSMENT
1. Evaluate student notebooks for completion and understanding of the key question. 
2. Ensure that student lists are accurate and comprehensive. 


LIGHT ENERGY AND THE SUN

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.2 Investigate and explain that energy has the ability to cause motion or create change.
The student:
· explains that sometimes energy creates a change without causing motion.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
The student:
· keeps a science notebook. 
· plans and carries out systematic observations.

KEY QUESTION
How can light energy cause a change to objects?

TEACHER BACKGROUND INFORMATION
Light is a form of energy that travels at very high speeds. Light can pass through air, water, glass, and many other materials. Light can easily pass through materials that are transparent, like clear window panes. Some materials, such as opaque objects, do not permit light to pass through them. Opaque objects are usually solid materials, such as books or wooden blocks. Light that hits an opaque object is blocked. A shadow is then formed in the shape of the object blocking the light. Transparent, translucent, and opaque objects can all create shadows. An opaque object casts a shadow that looks totally dark because it blocks all of the light rays falling on it; no light passes directly behind the object. A transparent or translucent object casts a lighter shadow because it blocks only some of the light rays falling onto it. 

Photosensitive paper is used in this activity. Photosensitive paper works because the paper is coated with a thin film of a chemical that is changed by the ultraviolet rays that are absorbed from the sun. You can see this change when the color of the paper changes from blue to off-white.

MATERIALS
Teacher/ Class 
Several shallow pans of water 
Variety of magnifiers 
Assortment of paper (colored tissue, acetate, construction paper, foil, and notebook paper)
Scissors
Overhead projector

Per student
1 black, construction paper folder containing 2 pieces of sun- sensitive paper

SAFETY
Always follow OCPS science safety guidelines.

TEACHING TIPS
1. Photosensitive paper can be purchased at local school supply stores and through science catalogs.
2. Cut photosensitive paper into 10 cm-squares prior to the lesson. Florescent light damages paper. Cut sun sensitive paper in a dark place and store it in a dark folder made from folded black construction paper or the activity may not work. (Each student will need a black, construction paper folder containing two pieces of sun-sensitive paper.)
3. Go outside ahead of time and choose a suitable area for the activity. Place several shallow pans of water in the activity area.

ENGAGE
1. Darken the room and use a light source, such as an overhead projector, beamed at the screen. Allow the students to explore shadows by using different objects to create shadows on the screen and by standing at various distances between the projector and the screen. 
2. Ask: 
a. What is the largest shadow you can make? 
b. What is the smallest shadow you can make?
c. How does the distance between the light source and the object affect the shadow? 
d. Can all objects cast a shadow?	
3. Ask students to write the key question in their science notebooks and to discuss the question with their partners. Students should write down their thoughts. 

EXPLORE
1. Explain to students that they are going to explore how light energy can change special light-sensitive paper. Demonstrate how to use the materials they will be using outside.
2. Give sun-sensitive paper in a protective folder and a magnifier to each student.
3. Take students outside. Tell them to remove the sun paper from the folder and place it on a hard, flat surface.
4. Have students immediately place the magnifier on top of the paper. (Note: Students should be using different kinds of magnifiers, so different effects can be seen.)
5. Have students leave the paper and the magnifier in the light until the paper turns almost white (approximately 3-5 min. or longer).
6. Students should place the paper in a pan of tap water for about one minute.
7. Have students lay their papers on a flat surface to dry and watch the images appear!
8. Students should make observations in their science notebook. 

EXPLAIN
Ask students: 
a. What colors do you see on the sun-sensitive paper? (White and different shades of blue are usually noted.) 
b. Why do you think there were different shades of blue?
c. Do all parts of your magnifier look the same? (Tell students to observe the magnifiers they used. This is a good time to introduce the terms transparent, translucent and opaque. Transparent, translucent and opaque parts of the magnifiers will produce different shades of blue on the sun-sensitive paper because some parts will allow light to pass through and some will not.)
d. Do all objects cast a shadow?
e. What causes shadows to be cast?
f. We used light and heat energy in this activity- did this energy cause motion? (NO) Did this energy cause a change? (YES)

EXTEND AND APPLY
1. Have students respond to the key question in their notebook. Remind them to use evidence to support their claims. 
2. Encourage students to design another experiment. Students will need another sheet of sun-sensitive paper in the dark construction paper folder and assorted squares of opaque, transparent and translucent paper from which to choose. (See materials list.) Students can explore to see how much light can pass through the different materials.

ASSESSMENT
1. Assess notebook entries. 


STATIC ELECTRICITY

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.3 Investigate and explain that an electrically-charged object can attract an uncharged object and can either attract or repel another charged object without any contact between the objects.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
The student:
· keeps a science notebook. 
· plans and carries out various investigations.

KEY QUESTION
How does electricity cause objects to attract or repel? 

BACKGROUND INFORMATION
All matter is made up of tiny particles called atoms. Each atom contains 3 basic parts:
	Protons, which have a positive electrical charge (+)
	Electrons, which have a negative electrical charge (-)
	Neutrons, which have no electrical charge

Protons and neutrons are in the nucleus, or core of an atom, while the electrons orbit around the nucleus (see drawing #1). Most objects, such as balloons, have about the same number of electrons and protons, making them electrically balanced (see drawing #2).

Friction (rubbing two objects together) causes objects to gain or lose electrons. When this occurs, the object becomes electrically charged. This is called static electricity. If an object gains electrons when it is rubbed, it becomes negatively charged, because it has more electrons (-) than protons (+). If an object loses electrons when it is rubbed, it becomes positively charged because it has more protons (+) than electrons (-).
(Note: Atomic structure is very abstract for students. It is enough for them to understand that an electric charge is created. Since there is no way for them to tell whether the charge is negative or positive, simply recognizing that the object has a charge is enough.)

A basic principle of electric charges is that like charges repel and unlike charges attract.
When a balloon is rubbed on your hair, it gains electrons from your hair and becomes negatively charged. Your hair becomes positively charged and will stick up because like charges repel. When the negatively charged balloon is brought near your hair, it will be attracted because unlike charges attract.

When a negatively charged balloon is brought near a wall, it induces a positive charge near the surface of the wall. (The electrons on the balloon repel electrons near the surface of the wall.) Since opposite charges attract, the balloon clings to the wall (see drawing #3).

[image: ]

MATERIALS
Teacher
Station cards
Station 1: 2 inflated balloons, wool cloth, 2 clothespins, 2 chairs, & string
Station 2: small paper hole punch pieces & clear plastic container
Station 3: inflated balloon, wool cloth, bucket, towels, & water
Station 4: inflated balloon, Styrofoam packing peanuts, & wool cloth

Per student
science notebook 
pencil

SAFETY 
Students should wear goggles to avoid getting materials in their eyes in the case of a popped balloon. 

TEACHING TIPS
1. There is preparation needed for this lab including: 
a. Prepare labels for 8 students: 2 neutrons, 2 electrons, 2 protons, 1 nucleus, and 1 atom. 
b. Draw two concentric circles on the ground where you have room for students to move. 
c. Set up each station by placing the materials in separate areas. 
d. Station 1 requires string to be strung between two chairs, about three meters in length. Tie a piece of string of the same length to each of two inflated balloons. Attach the balloons that you connected to the string using clothespins to secure them to the string that is connected between the two chairs, about 1 meter from each other and from the chairs. See illustration below.
[image: ]
2. This activity works best on cool, dry days or inside an air-conditioned classroom. If humidity is high, blow a hair dryer near the balloon and in the area where the experiments will be done.


ENGAGE
1. Ask students to write the key question in their science notebook and discuss their ideas with a partner. 
2. Students should write down their preliminary thoughts. 
3. Take students outside or use a large area in the classroom where the concentric circles have been drawn. 
4. Ask the “Atom” person to hold up the sign and stand near the outside of the circles. 
5. Ask the 2 “Protons” to go inside the center of the circle. 
6. Ask the 2 “Neutrons” to go inside the circle. 
7. Have the “Nucleus” stand inside the circle and hold his/her sign up.
8. Have the “Electrons” stand on the outer circle as far away from each other as possible.
9. Explain to students that the nucleus of atoms contain protons and neutrons.
10. Explain that this model is simplified because the nucleus is full of protons and neutrons. 
11. Ask “Electrons” to run around the orbit. 
12. Review the model with students. 
13. Return to the classroom and ask students to use their science notebook and to draw a diagram of the model they just made. 
14. Ask students to also add any additional thoughts they have about the key question.

[image: ]

EXPLORE
1. Explain to students that they are going to investigate static electricity, which is the result of an object that has gained or lost an electron through rubbing or some other method. 
2. Show students how you can “charge” a balloon by rubbing it on your head or your clothes. Explain that in this process, the balloon has an electric charge because of the rubbing motion and the loss of electrons. 
3. Tell students that they are to rotate through the 4 stations, follow the directions, and collect data (they can use a data table similar to the one below). When they are finished, they are to use evidence from their investigations to explain the key question in their notebook. (Each station should take a maximum of 5 minutes)

[image: ]

EXPLAIN
1. Regroup and ask: 
a. What did you observe at Station 1? How does this provide evidence to answer our key question? 
b. What did you observe at Station 2? How does this provide evidence to answer our key question? 
c. What did you observe at Station 3? How does this provide evidence to answer our key question? 
d. What did you observe at Station 4? How does this provide evidence to answer our key question? 
2. Students should reflect on the key question and use their science notebook to write a conclusion using evidence from the investigation. 

EXTEND AND APPLY
1. Ask students to think of times when they observed the effects of statically charged objects on other objects, especially in their homes.
2. Ask students to rub their feet on the carpet and touch the wall. Discuss what happens.
3. Share the book, Discovering Electricity, by Natalie Lunis.

ASSESSMENT
Review entries in science notebooks for completion and clear evidence to support conclusions. 



19

Grade 5, Big Idea 10
 Orange County Public Schools June 2009 
[image: OCPS Means Success - BlackWhite]
STATION 1 INSTRUCTIONS

1. Rub one balloon with the wool duster.
2. Observe and note what happens.
3. Rub both balloons with the wool duster. 
4. Observe and note what happens. 
5. Place your hand in the area between the balloons.
6. Observe and note what happens. 


 STATION 2 INSTRUCTIONS

1. Be sure the paper circles are under the plastic container.
2. Rub the top of the plastic container very fast. 
3. Observe and note what happens. 


STATION 3 INSTRUCTIONS

1. Rub the balloon with the wool cloth.
2. Pour the water slowly into the bucket. As you are pouring, 
hold the balloon near the stream of water. 
3. Observe and note what happens.



STATION 4 INSTRUCTIONS

1. Rub the balloon with the wool cloth. 
2. Hold the balloon near the packing peanuts. 
3. Observe and note what happens. 
4. Rub the balloon on your clothing or hair. 
5. Hold the balloon near the packing peanuts. 
6. Observe and note what happens.


MORE STATIC ELECTRICITY

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.3 Investigate and explain that an electrically-charged object can attract an uncharged object and can either attract or repel another charged object without any contact between the objects.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
The student:
· keeps a science notebook. 
· plans and carries out systematic observations.
· plans and carries out various investigations.
· collects and organizes data.
· interprets data in charts, tables, and graphics.
· analyzes information from charts, tables, and graphics.
· uses data as evidence to make predictions.
· explains and defends conclusions using evidence.

KEY QUESTION
How can electricity cause objects to attract or repel? 

BACKGROUND INFORMATION
All matter is made up of tiny particles called atoms. Each atom contains 3 basic parts:
	Protons, which have a positive electrical charge (+)
	Electrons, which have a negative electrical charge (-)
	Neutrons, which have no electrical charge

Protons and neutrons are in the nucleus or core of an atom, while the electrons orbit around the nucleus (see drawing #1). Most objects, such as balloons, have about the same number of electrons and protons, making them electrically balanced (see drawing #2).

Friction (rubbing two objects together) causes objects to gain or lose electrons. When this occurs, the object becomes electrically charged. This is called static electricity. If an object gains electrons when it is rubbed, it becomes negatively charged, because it has more electrons (-) than protons (+). If an object loses electrons when it is rubbed, it becomes positively charged because it has more protons (+) than electrons (-).
(Note: Atomic structure is very abstract for students. It is enough for them to understand that an electric charge is created. Since there is no way for them to tell whether the charge is negative or positive, simply recognizing that the object has a charge is enough.)

A basic principle of electric charges is that like charges repel and unlike charges attract.
When a balloon is rubbed on you hair, it gains electrons from your hair and becomes negatively charged. Your hair becomes positively charged and will stick up because like charges repel. When the negatively charged balloon is brought near your hair, it will be attracted because unlike charges attract.

When a negatively charged balloon is brought near a wall, it induces a positive charge near the surface of the wall. (The electrons on the balloon repel electrons near the surface of the wall.) Since opposite charges attract, the balloon clings to the wall (see drawing #3).
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MATERIALS
Teacher
2 balloons
tiny pieces of paper
hair dryer (optional)	
Discovering Electricity by Natalie Lunis
 
Per student
science notebook
pencil

Per group
plastic wrap
paper towels
small objects to be tested: safety pins, salt, small pieces of aluminum foil, Styrofoam packing broken into small pieces, dental floss (not waxed), vermiculite, puffed cereal

SAFETY
Students must wear safety goggles to protect their eyes. 

TEACHING TIPS
1. This activity works best on cool, dry days or inside an air-conditioned classroom. If humidity is high, blow a hair dryer near the balloon and in the area where the experiments will be done.
2. The type of plastic wrap used may affect the results of the experiment since all brands do not build up the same amount of static charge. Experiment with several brands ahead of time.

ENGAGE
1. Inflate two balloons and tie the ends. (This can be done ahead of time.)
2. Give the balloons to two students and ask them to use the balloons to try to pick up tiny pieces of paper from the floor.
3. Next, have the students rub the inflated balloons several times against their hair or clothing.
4. Ask students to use the balloons to again try to pick up the tiny pieces of paper.
5. Ask: 
a. What happened when you attempted to use the balloon to pick up the pieces of paper before you rubbed the balloon against your hair?
b. What happened when you attempted to use the balloon to pick up the pieces of paper after you rubbed the balloon against your hair?
6. Ask students to write the key question in their science notebook and to discuss the question with a partner. 
7. Students should write their preliminary thoughts in their notebook. 

EXPLORE
1. Distribute materials to each group.
2. Ask students to predict what will happen if they charge the plastic wrap and hold it above the objects listed on the activity sheet. Have them record their answers in their science journals (by creating a chart like the one below, if desired). Ensure that students are making predictions based on evidence from the introduction activity or some other research.
3. Advise students to test one object at a time.
4. Students can charge the plastic wrap by placing it flat on a desk and rubbing it with a paper towel.
5. Two members of the group should lift the charged plastic wrap by the four corners and slowly lower it until it is 6-10 cm above one of the objects to be tested.
6. Students should record the results in their science notebook. 
7. Students should choose additional items to be tested. Each item and the results of the testing should be recorded in the science notebook.
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EXPLAIN
1. Ask: 
a. What caused the plastic wrap to stick to the table and other objects when it was rubbed with a paper towel? (Rubbing the plastic wrap created an electric charge that the table and tested objects did not have.)
b. Once the plastic wrap is charged, why did it pick up some objects, but not others? (The attractive force caused by static electricity was enough to overcome the force of gravity for the lighter objects but not the heavier ones.)
2. Students should reflect on the key question and write a conclusion using evidence from the investigation. 

EXTEND AND APPLY
1. Ask students to think of times when they observed the effects of statically charged objects on other objects, especially in their homes.
2. Ask students to rub their feet on the carpet and touch the wall. Discuss what happens.
3. Share the book, Discovering Electricity, by Natalie Lunis.

ASSESSMENT
In their science notebook, students can answer the following questions: 
a. Explain what would happen if a positively charged object and a negatively charged object were brought together. 
b. Explain what would happen if two positively charged objects were brought together. 
c. Explain what would happen if two negatively charged objects were brought together. 


ELECTRICAL ENERGY TRANSFORMATIONS

BIG IDEA 10: FORMS OF ENERGY 

BENCHMARK AND TASK ANALYSES
SC.5.P.10.4 Investigate and explain that electrical energy can be transformed into heat, light, and sound energy, as well as the energy of motion.
SC.5.N.1.1 Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of various types such as: systematic observations, experiments requiring the identification of variables, collecting and organizing data, interpreting data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
The student:
· keeps a science notebook. 
· plans and carries out systematic observations.
· plans and carries out various investigations.
· collects and organizes data.
· interprets data in charts, tables, and graphics.
· analyzes information from charts, tables, and graphics.
· uses data as evidence to make predictions.
· explains and defends conclusions using evidence.

KEY QUESTION
How can does electricity cause heat, light, sound, and motion? 

TEACHER BACKGROUND INFORMATION
All matter is made up of tiny particles called atoms. Each atom contains 3 basic parts:
	Protons, which have a positive electrical charge (+)
	Electrons, which have a negative electrical charge (-)
	Neutrons, which have no electrical charge

Protons and neutrons are in the nucleus or core of an atom, while the electrons orbit around the nucleus (see drawing #1). Most objects, such as balloons, have about the same number of electrons and protons, making them electrically balanced (see drawing #2).

Friction (rubbing two objects together) causes objects to gain or lose electrons. When this occurs, the object becomes electrically charged. This is called static electricity. If an object gains electrons when it is rubbed, it becomes negatively charged, because it has more electrons (-) than protons (+). If an object loses electrons when it is rubbed, it becomes positively charged because it has more protons (+) than electrons (-).
(Note: Atomic structure is very abstract for students. It is enough for them to understand that an electric charge is created. Since there is no way for them to tell whether the charge is negative or positive, simply recognizing that the object has a charge is enough.)

A basic principle of electric charges is that like charges repel and unlike charges attract.
When a balloon is rubbed on you hair, it gains electrons from your hair and becomes negatively charged. Your hair becomes positively charged and will stick up because like charges repel. When the negatively charged balloon is brought near your hair, it will be attracted because unlike charges attract.

When a negatively charged balloon is brought near a wall, it induces a positive charge near the surface of the wall. (The electrons on the balloon repel electrons near the surface of the wall.) Since opposite charges attract, the balloon clings to the wall (see drawing #3).

[image: ]

MATERIALS
Teacher
tubular fluorescent bulb
2 paper clips

Per student
science notebook
pencil
2 balloons

Per group
a piece of loose leaf paper

SAFETY
The teacher should maintain control over the fluorescent bulb at all times.

TEACHING TIPS
This activity works best on cool, dry days or inside an air-conditioned classroom. If humidity is high, blow a hair dryer near the balloon and in the area where the experiments will be done.

ENGAGE 
1. Ask students to write the key question in their science notebook and to discuss their thoughts.
2. Create a tree map on the board similar to this to record student answers: 

[image: ]

EXPLORE Part 1 (Heat and Light)
1. Ask students to watch the demonstration that includes the following: 
a. Blow up a balloon. 
b. Charge the balloon by rubbing it on your hair or clothes.
c. Bring the balloon near the electrodes on the fluorescent bulb. 
d. Ask students to observe what happens and write those observations in their science notebook. 
e. Have a brief discussion on the fact that a light bulb gets hot and therefore this is an example of both heat and light energy. 
2. Ask students to write observations in their notebook. 
3. Ask students to share their ideas on why the electricity in the balloon caused the heat and light through the bulb. Students should write thoughts and evidence in their notebook. 

EXPLORE Part 2 (Motion)
1. Distribute materials to each group.
2. Ask students to complete the following steps and to note their observations in their notebook: 
a. Blow up one balloon 
b. Charge one balloon by rubbing the balloon on their hair or clothes.
c. Bring the balloon over a piece of paper and observe what happens. (the paper should move a bit) 
d. Bring the balloon near other objects in the room and observe what happens. 
e. Students should write their observations in their notebook. 
3. Students should reflect upon the key question in their notebook. 

[bookmark: _GoBack]EXPLORE Part 3 (Sound)
1. Ask students to complete the following steps and to note their observations in their notebook: 
a. Blow up one balloon 
b. Charge one balloon by rubbing the balloon on their hair or clothes.
c. Bring a paper clip near the balloon and move it back and forth over it without letting it touch.
d. Listen carefully. Note observations in the science notebook. 
e. Bring the balloon near other objects in the room and listen. 
f. Students should write their observations in their notebook. 
2. Students should reflect upon the key question in their notebook. 

EXPLAIN
1. Ask: 
a. What did you see when I placed the charged balloon next to the light? 
b. What did you see when you placed the charged balloon near objects that had little mass? 
c. What did you see when you placed the charged balloon near objects with larger mass? 
d. What did you hear when you brought the paper clip near the charged balloon? 
e. What did you hear when you brought the charged balloon near other objects?
2. Students should reflect on the key question and write a conclusion using evidence from the investigation. 

EXTEND AND APPLY
1. Ask students to think of times when they observed the effects of statically charged objects on other objects, especially in their homes.
2. Ask students to rub their feet on the carpet and touch the wall. Discuss what happens.
3. Share the book, Discovering Electricity, by Natalie Lunis.

EXTENSION
Students can make “magic wands” by rubbing plastic straws or pens with a paper towel. The wands will attract light objects.

ASSESSMENT
Review science notebooks for proper observations supported by evidence.

5th Grade Science Notebook Rubric
	
	Preliminary Thinking
	Data Collection/
Observations
	Conclusion/Reflection

	
1
limited
D
	· only includes key question
	· no data or diagrams
	· conclusion only responds to key question with no evidence
· does not attempt to explain class data discrepancies (where applicable)

	

2
average
C
	· key question is written in the notebook 
· no evidence or data used to support preliminary thinking (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts may not be related to the key question
	· no observational data
· data charts, graphs, and tables are not accurate or not visually appealing (unreadable)
· diagrams are missing scientific labels
· no relevant handouts or other supplemental material included (where applicable)
	· conclusions have limited explanations and may not be linked to evidence 
· conclusions do not connect to the investigation and may relate to irrelevant topics 
· attempts to explain class data discrepancies (where applicable) are incorrect
· no connections are made to real world situations or other investigations completed in class

	
3
above average 
B
	· key question is written in the notebook 
· limited evidence or data used to support preliminary thinking (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts are related to the key question
	· limited observational data
· data charts, graphs, and tables are not accurate or not visually appealing (unreadable)
· diagrams include some scientific labels relevant to the investigation
· some relevant handouts or other supplemental material are included (where applicable)
	· explains and defends conclusions using evidence
· conclusions connect to the investigation and refer to some element of the investigation 
· attempts to explain class data discrepancies (where applicable) are incomplete
· connections are made to real world situations or other investigations completed in class 

	

4
excellent
A
	· key question is written in the notebook 
· uses data as evidence to make predictions (data can be personal experiences, previous investigations, or research information)
· preliminary thoughts are related to the key question 
	· observations are detailed and include labels where applicable
· data charts, graphs, and tables are mathematically accurate and visually appealing 
· diagrams include many scientific labels that are relevant to the investigation 
· all relevant handouts or other supplemental material are included (where applicable)
	· explains and defends conclusions using evidence
· conclusions connect to the investigation and refer to some element of the investigation 
· accurately explains class data discrepancies (where applicable)
· connections are made to real world situations or other investigations completed in class
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