Distance = Displacement?

Materials:

· metre sticks or measuring tape

· Lord of the Rings II movie (and related A-V equipment)

· Markers

Curriculum Connection:

This activity relates to SLO S2-3-01, where it states that students should be able to “analyze the relationship among displacement, time, and velocity for an object in uniform motion”.  This SLO also includes the formula 
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, with the symbol d representing displacement.  

Though displacement is an important concept related to motion, I would not teach it to my students in the manner suggested in the curriculum, as I believe it would cause them too much confusion.  I much prefer to teach the concept of velocity in terms of position and time, rather than displacement and time, as the concept of position is much simpler.  Displacement over an interval of time is in fact equivalent to the change in position, thus the concept of a change in displacement is significantly more complicated.

However, the concept of displacement itself is still very important for this unit, as it is important for students to understand that a large distance does not necessarily correspond to a large displacement.  The idea of displacement being equivalent to a change in position is fundamental in physics, but I think it a needless complication to define velocity in terms of a change in displacement.

Instructional Sequence:

Go outside with students (weather permitting), and give them each one of three different paths to run within a relatively small area.  These paths must all begin at the same point, and must also end at a common point, different from the starting point.  Each of the three routes should be of significantly different lengths. After they have all finished, ask them to take note of how tired they each are compared to those who ran one of the different routes. 

After this has been completed, have them go along their routes once again, this time at a walking pace.  They should measure the distance they travel along the route as they go, and once they have arrived at the endpoint, the distance from the endpoint to the starting point.  These measurements must be recorded, and can be taken using metre sticks or measuring tape, or by having students approximate the length of their steps in metres, and pacing out their routes.  The above activities are intended to give students experience with this concept on an evidential level.

To begin making the transition from the evidential to the psychological plane, students should then share their data and arrange it in a chart, and compare their values for the distances traveled for each route with the corresponding distances between starting points and ending points.  Students should then draw a rough diagram of the three paths, drawing the three paths taken in one colour, and the distance between the starting and ending points in another colour.

(diagram here)

Once they have completed their diagrams, students can be asked whether or not the total distance traveled affects the distance from the endpoint to the starting point, and have them explain why.  They can first discuss this briefly in small groups or partners, and then this can be discussed briefly as a class.  This question is intended to have students make the psychological connection with the activities they have just been doing.

To further reinforce the psychological connection, the teacher can then show the students the clip from LOTR II where Sam and Frodo become frustrated upon realizing they have been walking in circles in their attempt to reach Mordor.  The students can be asked to explain why Sam and Frodo are frustrated, and to connect their explanation with what they have just discussed about the difference between the distance traveled, and the distance between one’s starting and ending points.

After this has been completed, the teacher can now introduce the terms of “distance” and “displacement” to students, in order to bring their learning to the theoretical level.  The teacher should relate these definitions to their corresponding representations on the students’ diagrams, and may choose to have them write down definitions for these terms in their own words.  Students can then relabel the headings on the charts they made earlier, and can also be asked to explain to one another the situation with Sam and Frodo once again, this time using the terminology just learned.

Additional Comments:

Though these activities would likely take more time than a teacher might want to commit to this concept, this instructional sequence is a very thorough way of teaching it that clearly uses all three planes of learning.  However, it is likely possible for a teacher to leave out some of the activities described above and still manage to address all three planes.  As another time-saving alternative, a teacher may choose to give students a worksheet outlining the activities corresponding to the evidential plane, as well as some of the activities corresponding to the psychological plane, and give it to the students for homework the day before he or she intends to teach this topic.  This would serve to have them all coming to class with initial experiences already related to the concept, from which the teacher can then build.

Tiffany Koberstein
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