Introduction
The conceptual area I am teaching is internal force.

Required Materials

Licorice

Flexible drinking straws

Saran wrap

Overhead projector

Overheads

Scissors

Safety concerns – students should be reminded not to eat the licorice (for sanitary reasons). Wrap the frozen piece of licorice with saran wrap before you break it. This will keep the fragments of licorice from flying around in the air.

Curriculum Connection

This subject area would fit into the following curriculums. The background topic of force is discussed in the grade 3 - cluster 3 section entitled forces that attract or repel. Specific learning outcome 3-3-02 states: “Recognize that force is a push or pull and that attraction and repulsion are types of pushes and pulls” (Manitoba Education and Training, 1999, pp. 3.34). In grade 5 the students continue to look at forces in the third cluster entitled forces and simple machines. The specific learning outcome 5-3-02 states: “Describe, using diagrams, the forces acting on an object and the effects of increasing or decreasing them” (Manitoba Education and Training, 2000, pp. 5.80). This lesson could be specifically used in the grade 7 cluster entitled forces and structures.  (The lesson focuses on that level. I taught this unit during my last placement.) Specific learning outcome 7-3-04 states: “Identify internal forces acting on a structure, and describe them using diagrams” (Manitoba Education and Training, 2000, pp. 7.110). It could then be used as background information to be used later in the unit. Specific learning outcome 7-3-06 states: “Recognize that internal and external forces apply stress to structures and describe examples in which this stress had led to structural fatigue or structural failure” (Manitoba Education and Training, 2000, pp. 7.116). 7-3-07 states: “Investigate to determine the effect of a force on a structure depends on its magnitude, direction, and point and plane of application” (Manitoba Education and Training, 2000, pp. 7.118). I also feel that the background knowledge of internal forces could also be used in the grade 7 - cluster four unit entitled earth’s crust. It could be used when discussing the issue of plate tectonics. The specific learning outcome 7-4-14 states: “Explain geological processes and events using the theory of plate tectonics” (Manitoba Education and Training, 2000, pp. 7.160). The knowledge of force and internal force would also provide some of the necessary background knowledge needed as students enter senior two science. In cluster three, the specific learning outcome S2-3-04 states: “Outline the historical development of the concepts of force and “natural” motion” (Manitoba Education and Youth, 2003, pp. 3.8) S2-3-06 states: “Describe qualitatively how force is related to motion” (Manitoba Education and Youth, 2003, pp. 3.9). An understanding of internal force will be needed for these senior two science areas.  

How Do Students Typically Have Difficulty in this Area – Driver

After reviewing the related areas of force in the book “Making Sense of Secondary Science” by (Driver, Squires, Rushworth, & Wood-Robinson, 1994). There appear to be numerous areas that require further review for the students. Again my topic focused more in the specifics of internal force. But the book addressed the area of force more generally. The authors found that the “development of ideas about forces often takes place in the context of learning about horizontal motion or about gravity and falling” (Driver, Squires, Rushworth, & Wood-Robinson, 1994, pp. 148). Some students view force “as something acting to cause a change in motion, although they tended to talk of forces getting things going rather that making things stop” (Driver, Squires, Rushworth, & Wood-Robinson, 1994, pp. 148). The research also tended to show that students “associate forces only with movement, not recognizing the ‘passive’ forces involved in equilibrium situations” (Driver, Squires, Rushworth, & Wood-Robinson, 1994, pp. 149). Students also appear to have difficulty thinking of forces as acting in pairs (Driver, Squires, Rushworth, & Wood-Robinson, 1994). “The word ‘opposite’ appears to lead some pupils to think of a reaction force acting on the same object rather than of two forces involved in an interaction between two objects” (Driver, Squires, Rushworth, & Wood-Robinson, 1994, pp. 152).

With regards to my lesson, at this level, I would have to be very aware of the difficulty concerning the concept of forces working in pairs. I find that a lot of the literature tends to make it appear as a reaction force occurs instead of stressing the concept of an interaction.

Description of Instructional Sequence

I have chosen to address this topic in the following manner. (As I was developing my lesson I realized that I move back and forth between the evidential and psychological plane as I do this activity. Subsequently the points in the following sections that are in italics are part of the psychological plane while the typing in the regular times new roman style is part of the evidential plane or theoretical plane.)

Evidential Plane and Psychological Plane

As I am discussing more specifically internal force, I will assume that the students have some knowledge about force in general. To begin this section I will ask the students a few review questions. What is a force? Then I would ask the students if they have walked or road over a bridge lately. Now I want them to think about the bridge. Do any forces act on the bridge? I would ask the students to list some examples (wind, cars, gravity, people). What about inside the bridge itself? Do you think the different parts of the bridge have to work harder to resist some of these forces? Do you think that forces are occurring in the bridge itself?

(Another way to bring in the evidential would be to use a prior activity done in class in relation to force. In my teaching block, the students had to build a bridge out of paper and see how many pennies it could support. The students could be reminded of that activity or you could even have another paper bridge set up and test some pennies again to review forces. This would provide a good visual reminder. The students could see the bridge starting to fail and could think about what was happening inside the bridge itself.)

Now we are going to do an activity to look at what may be happening inside any type of structure. To do this everyone needs a piece of paper and pencil. I am going to hand out a piece of licorice and a plastic straw to everyone in the class. Don’t eat the licorice!!! We need to use it. I will give everyone a piece of licorice to eat at the end of class. Now everyone should take the piece of licorice. We are going to turn it in different directions. As we do each example I want you to draw the piece of licorice on your paper and write down what is happening. (The licorice activity is the suggestion given in the curriculum for looking at the different types of internal forces). Bend the licorice in half. Look closely at the bend. What is happening at the top of the bend? What is happening on the inside of the bend? At the top of the bend it is stretching. At the bottom of the bend the pieces are being pushed closer together. Now take the straw. Find the part with a bunch of ridges. What happens when you bend the straw? It works like the licorice. The top part stretches and the bottom part is pushed together. (At this point I would use a drawing to make sure everyone knew where we were.) Now if we take the straw can we see these to things happening separately as well? Ask the student how they might do this?  If we take the straw and just pull it so we are stretching it apart. What happens? (The flexible part stretches. All the tiny ridges move apart.) What happens if we push the straw together? (The ridges move tight together). Now lets review. We have one type of force occurring when the licorice was being stretched apart and another type happening when the licorice was being pushed together. Can you think of any examples in real life when the inside of something (some type of structure) is being pushed together or stretched apart?

Take the licorice and twist each end in a different direction. What is happening to the licorice? Draw what is happening. (The licorice is twisting.) (Put on diagram on the overhead). Can we try this with the straw?  What happens to the parts of the straw? So we saw a different type of force – a twisting type of force. Can you think of any other examples in real life of this type of twisting?

Now I have a piece of frozen licorice. What do you think will happen if I hit it against the table? (The students may just think it will bend). (Do demonstration – the licorice will break into a few pieces. Then you can take the pieces and move around the classroom showing them to the students.) Can we draw what is happening? Can you describe to me in your own words what happened between the licorice and the table. Can we do this with the straw? Try the activity with the straw. (The straw just bends.) Why do you think this happens, it worked with the frozen licorice but not with the straw? So what do you think that means? Does the type of structure or what the structure is made of affect the type of force that occurs? Try hitting the regular licorice against the table. What happens? Why?

What would happen if I took a pair of scissors and cut the straw? Is this the same force that was happening with the frozen licorice against the table? Draw what is happening when I use a pair of scissors to cut the licorice and write down what is happening? Can you think of any real life examples of this type of force?

Theoretical plane

So lets think about what we have just done. First we talked about the definition of force. (I would ask the students for their definition. Then I would show them the definition using the overhead.) Then we talked about different forces acting on the outside of the bridge. Then we talked about the forces that could be working inside something, inside a structure. What are the different things we saw happening with the licorice? (Stretching apart, pushing together, twisting, and breaking apart). Now there are special names for these types of forces. All together these forces are called internal forces. So how would you describe an internal force? (Have students give their definition. Then compare to definition on your overhead). Now how many different things did we see happening today (four)? So we have looked at four different types of internal forces. What is one example? (Stretching apart). So tell me what happened to the straw or licorice. This has a special name. It is called tension. So how would you describe tension? (Have them give their definition and then show your definition with the overhead.) I would continue with this line of questioning and completing definitions for the other three types of forces (compression, torsion, and shearing).

I would end the class by having the students do a few questions from an overhead. Match the following examples with one type of internal force. 

List:

Sitting on a marshmallow

Using a pair of scissors to cut a piece of paper

Playing tug of war with a rope

Twisting a towel

Correct the questions next day. That would be the end of the lesson.
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