SPH3U Finding the speed activity/Significant Digits
Your goal in this activity is…
1. To find the speed of a moving object using the definition of speed
2. To do so using very simple equipment, that is: your phone and pieces of wood (or cords) or various lengths.
Equipment necessary: random pieces of wood of lengths between 1 foot and 3 feet and electrical cords of about 50 feet. Measuring tapes and/or meter sticks.
Have the students be in teams of 2 or 3 max.

SECTION 1
Have only a few groups (2 or 3) use the electrical cords. Have only a few groups use the smaller pieces of wood. Have most of the teams use pieces of wood of about 2-3 feet long.
We’ll start by going either outside if it’s nice weather outside (like Fall or Spring) or inside if there is still snow outside. If we’re outside, we’ll use my car as the moving object. If we’re inside, we’ll use my bike.

First, have the students go to your area of work (if inside, a large and long and quiet hall is best; if outside, a long piece of flat asphalt with no traffic of course will be necessary).
Second, have the students reflect on how they would find the speed of my bike or my car. Direct them to the equation of speed.
Establish a distance of about 20m using easily identifiable landmarks. 
Start by measuring distance. Each team knows they have different sticks or cords. Talk about sig digs at this point: explain that whatever unit of measurement you’re using, you can’t get more precision than half your smallest increment. So this means that using their stick or cord, whatever measurement they would get, their answer MUST be ending with .0 or .5, since any other ending decimal digit is void. Remind them also that they cannot ignore to put a .0 or a .5 to their answer, otherwise they are losing precision, hence sig digs.
Third, determine the starting and finishing points. Make sure that students are clear on the precise start and end of your start and finish points (for ex, the front of the two trees.
Let them now measure the distance.
Fourth, we need to deal with the time. Again, it’s important to identify what will be the starting point exact location and same for the ending point. You could choose the facing side of a tree, or a pillar.
Practice twice with bike or car to have them measure the time. The issue is to have them time the start and end as precisely as we can.
A falling arm of 3 people at the start and at the end will work well. 
Do two trials so they practice their timing. 
And then do three runs. Have them write down their three results.
Go back to class.

SECTION 2
Have the students start by measuring the real size in m of their stick or cord. Explain that they need to follow the same rule for precision, that is: they can only go as precise as half of their smallest increment.
Have all measurements be put on the board in m.
Use the statistical rule (truncated mean) where you drop the highest and lowest value form your set to help normalize your average.
Have the students write down their three time values on the board. 
Go through the same process: for trial 1, eliminate highest and lowest value. Do the same for trial 2 and trial 3.
Finally, average distance, and the three time trials.
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