Science 3: Invisible Forces – Electrostatic Forces
Outcomes and Elaborations

Students will be expected to
demonstrate and describe ways to use everyday materials to produce static electric charges and describe how charged materials interact (101-8)
identify and investigate conditions that affect the force of magnets and of static electric materials (100-33, 202-7) 
identify questions and describe examples of the effects of static electricity in their daily lives and ways in which it can be used safely or avoided (102-15)

This unit is best done in the winter when the air can be dry. 

Which material will cause the greatest static charge in rubber?

balloon rubbed with
amount of confetti
cotton
not much
fur

wool
lots













Students can start their explorations of static charges by rubbing a variety of materials together and seeing if the materials will then attract other objects, such as puffed rice, confetti, suspended pith balls or balloons, or any other objects they may wish to test. 

Students can observe attraction and repulsion caused by static electricity using materials such as suspended balloons, fur, water, combs, and confetti. Students can rub two balloons with the same material (cotton, fur, or wool) and explore how the balloons interact, then record their results. They can also rub a balloon with one piece of material (e.g., fur), then rub other pairs of different materials together, and note how the suspended balloon interacts with each of these other materials. For each pair of materials, the balloon should be attracted to one and repel the other. Students can also see what happens when a charged material (e.g., wool that has been rubbed) touches the balloons. Students can make and record their observations and draw simple conclusions such as "some things cause more static."

Teacher Note: When some materials are rubbed, electrons will move from one material to another, and thus the materials will have opposite charges due to an excess of electrons on one of the materials (negative) and a reduction of electrons on the other (positive). If two balloons are rubbed with the same material, both balloons will have the same charge and will repel each other, but both will be attracted to the original material that they were rubbed with, since opposite charges attract. Any other pair of materials that are rubbed together can then be held close to the balloons, and one of the pair will attract the balloon, while the other will repel it. If a highly charged object is attracted to the balloon so much that it touches it, electrons will be transferred as they touch, so that both the balloon and the objects now hold the same charge and will repel each other. 

Open discussion for students to share what they have found out about static cling from their investigations. Students should be encouraged to identify new questions that could be investigated at some other time based on their investigations. Some questions that students might ask are Do different types of clothes cause more static cling than others? Are clothes dried in a clothes dryer more static than the clothes on a clothes line? Give evidence to support your answer. 

Products that inhibit static electricity (for example, spray products used for clothes) or use static electricity (dusters and new brooms that pick up dust using static charge attraction) can be displayed around the classroom. Students might explore techniques to reduce static attraction, "static cling," like making things moist or touching them to grounded metal. Students may relate this to how hair can stand up on end when combed. 

Science 6: Electricity – Investigating Static Electricity
Outcomes and Elaborations

Students will be expected to
record observations while exploring and solving static electricity challenges (205-7)
suggest possible explanations for variations in the results of investigations involving static electricity (104-5, 206-3)
use the terms attraction, repulsion, electrons, positive charge and negative charge in meaningful contexts while exploring static electricity (204-4)

Static electricity experiments and demonstrations work best when the air is dry (low relative humidity). 

Students will have already investigated static electricity in Grade 3. Brainstorm with students about their previous experiences and do activities with static electricity by exploring with a variety of materials, like balloons, fur, fabrics, rubber rods, Styrofoam balls, bits of paper or confetti, and plastic combs. Challenge students with a combination of materials, when rubbed will attract or repel small pieces of paper confetti or rice. Students should explore the following questions: Which combination of materials when rubbed will pick up the most pieces of confetti or puffed rice. Which combination of materials when rubbed will attract a hanging piece of yarn the most. Can they get two identical objects to attract. Can they get two identical objects to repel? Can they get two different objects to attract? Can they get two different objects to repel? Students should record their observations, measurements, and the procedures. 

In their tasks that involved trying to attract the most puffed rice, for example, students can compare their results with those of other students and attempt to explain any differences. They can decide if all the variables were controlled in the same manner, or are uncontrolled. Even if two groups have seemingly identical conditions, there may be differences in their results due to experimental error (e.g., human error, slight differences in yarn or confetti, slight differences in rubbing). Students should realize that very often in science, identical results are not always achieved. Static electricity is very difficult to control, and students should not expect to get the same result every time.

Teachers should explore students’ explanations for why objects may attract, while other times they repel. What causes attraction and repulsion? Teachers can write and display these explanations for the class to examine. This guided discussion should lead to the development of the concepts of positive charge and negative charges, and how these two types of charges interact in terms of attraction and repulsion. The concept of electric charges can be concretely developed by students getting a shock when they walk over carpet. The concept of “static electricity” or charge that is stationary or localized electrons on one object, should also be developed. Current electricity, or moving electrons/charge, is explored during the rest of this unit.

Science 9: Characteristics of Electricity – Static Electricity
Outcomes and Elaborations

Students will be expected to
identify properties of static electrical charges (308-14)
explain the production of static electrical charges in some common materials (308-13)
provide examples of how knowledge of static electricity has resulted in the development of technologies  (111-1, 112-7)

Students have had opportunities in their daily life as well as formally in the primary and elementary grades to experience and investigate static electricity. Students may be asked to relate instance where they have encountered static electricity at home or at school. Students can also be asked what it is like when there are periods of no electricity at home or school in order to motivate discussion about its everyday uses and people’s expectations of having it available.

Students have explored static charges in grade 3 and investigated static charges in grade 6 in order to define attraction, repulsion, electrons, positive charge, and negative charge. Students should be given opportunities to produce static electric charges with a variety of materials such as flannel, fur, wood, plastic, rubber, and metal. By creating static charges on suspended pith ball and/or balloons, students can further investigate the properties of static electricity with activities that involve attraction, repulsion, and the neutralizing of the static charge. This activity should eventually lead to the accepted scientific understanding and explanation of static charges. Students will be able to utilize what they have learned about the parts of atoms to create models to describe why some objects are considered to be neutral, positively charged, or negatively charged. Students should come to conceptualize and be able to explain the reasons for static electric charges through the transfer of electrons and inductions. Videos using animation to describe what is happening to the electrons are helpful.

Students should investigate technologies that use static electricity in a variety of ways to perform tasks. An investigation of how the school’s photocopying machine functions can begin with an invitation to the sales/repair person to explain/demonstrate how static charges are used to create copies. Students can do research or interview a driver of a transport truck that carries flammable products to learn of the technologies and special tires used to reduce static build-up and thus prevent a potentially dangerous spark. Students can test the ability of various fabric softeners to reduce static cling by counting the number of puffed rice pieces a sock or other piece of clothing picks up. Electrostatic precipitators/air filters, electric eels, and lightning rods are other examples of technologies and living things that may be investigated.

Throughout the unit students should note and investigate some of the many careers that are related to electricity production and transfer. In addition, students should become aware of the many people and jobs associated with the production and maintenance of technologies using electricity.

Science 9: Characteristics of Electricity – Static Electricity and Electric Current

Students will be expected to
compare qualitatively static electricity and electric current (308-15)

Students should be exposed to learning situations which illustrate the difficulty of controlling static electricity along a conductor. Students have had the experience of walking across a carpeted floor and getting a “shock” from the transfer of electrons when they touched a doorknob. Students can see that the rapid movement of electrons can even light a fluorescent light bulb if it is touched against the doorknob.

