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Epistemic Game

Epistemic game is a coherent activity which has both ontological
components and structural components. The ontological components are
described by two sections - knowledge base and epistemic form - while
the structural components are described by entry and ending conditions

and moves.

@UO"’C: My first thought, when I think
of this problem, is back in high school
physics and physics class I'm taking right
now. We always did the experiment with

class for engineering majors.

some crazy shaped containers; where each
of the different containers for water was
different, but they were all connect
underneath. And the water level was
always the same. Because - the actual

reason I can’t completely remember, but I
wknow that’s the answer. /

Problem 1
A child is playing with toys in the
bathtub, including a large toy boat with
various crew members. You notice that
the water level in the tub suddenly gets
slightly lower. Which of the following
actions by the child could have resulted
in that change in water level? Choose all
which apply.
A. The child dropped a crew member
from the boat into the tub, and the crew
member sank to the bottom of the tub.
B. The child dropped a crew member
from the boat into the tub, but the crew
member floated in the water.
C. The child threw a crew member from
the boat onto the floor outside of the
tub.
D. None of the listed options would
cause the water level in the tub to
become lower.
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Problem 2

There is a small pond with a boat (mass m1) in it. The density of water is

pw . Answer the following questions:
A. What is the volume of water displaced by the boat?
\ i- /f‘
B. You put a rock (mass m2, density p2) onto the boat. What is the
volume of water displaced by the boat (with the rock on it)?

C. You drop the rock off the boat, and it sinks to the bottom. What is the
volume of water displaced by the boat and the rock? /
-
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D. Compare the volume of water displaced in B and C. In which scenario
is the depth of the pond greater? Imagine that you can measure the depth
of the water.
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Study Design

The data in this paper are drawn from clinical interviews with students enrolled in an introductory physics

The thrust of the interviews is to validate a short task on Archimedes” Principle and Pascal’s Law; thus, the
protocol asked students to solve 10 related problems in multiple-choice or free-response format.

QuoTe: Obviously, if one little crew member comes out of the boat,

the water level, or the boat rise a little bit in the water, and it would
increase the, or decrease the water level in the bathtub. But that same
figure has been placed in the water, so it’'s making up for the amount
that, or the change on the...where is it...the water level of that the boat
does. So these would have...no net change I believe.

AﬂCllYSi S: In the beginning, the student chooses an intuitive answer
based on his daily life observation or previous physics classes. Then

he justifies his choice with conceptual reasoning.

Quote: I'm not sure, because I'm trying to think, whether or not, the
amount of the water, the amount of the displacement that the...or the
change of the displacement of the boat would be equal to the change of
the displacement of the person being added to the water. If those two
displacements are equal, then yes; or then no, it doesn’t change the
water level.

Analysi S. After the above conceptual understanding, the student

stops talking and starts to write down all equations relating buoyancy
to weight. He starts with the kind of intuitive reasoning, then tries to
make sense of that and write down all equations relating to his
reasoning. If the student can not get an answer which makes sense to
them, then they will go on to write a lot of math to find the answer.

Implications

1. Students believe that water level doesn’t change as long as conditions in

the container remain the same (no matter where the objects stay in the
water).

2. Evidence from the study indicates that introductory level students have a

vague idea about Pascal’s Principle, which they cannot apply correctly
all the time.
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