Group Work Tests

By Chris Meyer
What We're Doing

During the first fifteen minutes of a test, students will work in their regular three-person groups. They are given a version
of the test question with all the important quantities necessary for calculations removed. Within their groups they discuss
the problem and talk through a general plan for its solution. After the discussion phase, students work individually on the
full test question which presents the same problem with the important numbers included. The students work through a
detailed problem solving process as they prepare their solution.

Why

A major goal of our physics program is helping students develop expert-like problem solving skills. This is a large part of
the much vaunted Higher Order Thinking Skills (HOTS!). To accomplish this, we de-emphasize straightforward,
knowledge-based or algorithmic test questions in grade 12. We train students in a process to help them tackle context-
rich problems. These problems read more like a story and often lack a precisely defined question, much like real world
problems.

Challenges

Assessing these skills using a traditional test is very difficult for a number of reasons: (1) It is very time consuming, (2)
Unpacking the problem is challenging, (3) Weaker students have difficulty getting started. (4) If you don't "get it", there
are fewer other questions with which to demonstrate your understanding,

Our Solution

Our solution to the time challenge is to have one single question as the entire test. Students don't have to rush back-and-
forth between a number of problems. They can direct their full attention to their main task. This should offer a fairly
generous amount of time for its solution. Students don't progress through a challenging problem at a uniform pace. There
are stops and starts, detours and dead-ends. With one question, they should have enough time to recover from any blind
alleys and to go over their work carefully. This should help to reduce time pressure during the test.

Context rich problems involve many higher order thinking skills, like deciding which information is relevant, constructing a
precise question to answer, planning the steps through a solution and evaluating the final results. Our students have
been trained in these skills and have been regularly rehearsing them through in class challenges. This has been done
through group work in class and we continue this through the starting phase of our test. The familiarity of the process
should help reduce test anxiety. This also creates a more authentic form of assessment: in their future careers, engineers
and scientists never work in isolation. It is in fact a crucial skill to learn to confer with colleagues before investing time
and energy in a solving problem. Reinforcing the opposite behaviour through our educational practices is counter-
productive.

The discussion phase allows an important opportunity for students with weak language or problem solving skills to confer,
ask questions and start to define the problem in their own minds. Students are allowed to keep the original problem
statement the groups were given and may refer to any notes they have written. This gives them the best chance of
getting started into the problem. This should also help reduce the stress level of the test. At the same time, the individual
portion of the test (about 55 minutes) still provides a reliable assessment of their general physics abilities and
understanding.

Even though there is only one question to solve, students use a five part solution process that helps them describe and
understand the problem from multiple perspectives using pictures, technical diagrams, word descriptions, and
mathematics. They have been trained in this process since grade 11, making it very familiar to them. Even if they can't
find a solution to the problem, a large portion of the marks comes from the non-mathematical steps. In this way they can
demonstrate their understanding of aspects of the problem using a wide variety of tools. Even if after all this they still
"don't get it", there is lots for them to do on the test.




In a more recent test, we used this strategy with a set of multiple choice questions. Students were given three situations
on their group discussion paper. Two of the situations would serve as the basis for a series of multiple choice questions,
while the third situation would be the full answer written question. An example of this is shown at the end.

In Action!

Below are photos of the students in action. You can see an example of a median test and a lower-quartile test. Note that
both of them show a high level of completion, even where the student gets “stuck”. There is also an example of the
group work page with a student’s notes.

Here is what they started with:

| Problem i

You have been hired as a safety engineer for the next James Bond movie. The film’s director is proposi_ng a
dramatic stunt and it’s your responsibility to analyze the proposal and sign off on its safety. The scene is
described below and illustrated with a sketch:

Bond is driving his car at a very great speed and travels up a ramp. The car flies through lthe air and just barely
makes a landing on the roof of a building. Due to its large horizontal velocity the car skids across the,roof
surface while Bond applies the brakes, slowing down the car. The car stops just as it reaches the far edgie of the
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In order for this stunt to be completed safely, you must ensure the car will make it onto the roof and stop in
time.

With your group:
(1) Decide on the key events for the problem.
(2) Explain to each other the physics during each interval within the problem.
(3) Discuss a process for determining whether the stunt can be performed safely.

‘You may write notes on this page. This group work will not be marked.
A detailed question with numbers will follow in ten minut
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And the group discussions began:



After 15 minutes, the individual part began. Here are two sample test results, the first a lower quartile test and the second a median

test.
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You have been hired as a safety engineer for the next James Bond movie. The film’s director is
proposing a dramatic stunt and it's your responsibility to analyze the proposal and sign off on its safety.
The scene is described below:
Bond is driving his car at avery great speed and travels up a 20° ramp, 13&vi’ng it with a speed nl'-ig‘_
km/h. The car flics through the air and just barely makes a landing on the roof of a building, which is
located 51 m away from the ramp and is 6.9 m higher than p. Due to its large horizontal velocity,
the car skids across the 61 m roof surfage while Bond applies the brakes, slowing down the car at a rate
of 7.9 m/s". The ear stops just as it reaches the far cdge of the roof.
In order for this stunt to be completed safely, you must ensure the car will make it onto the edge of
the roof and that it stops in time.
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D: Math Representation (10 marks)
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Events 1-2: Motion diagram, motion graphs, velocily vectors, events. é\um 2-3: Motion diagram, molion graphs, velocily vectors, events.
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C: Word Repr (5 marks)
Describe motion (no numbers), explain why, assumplions
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