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Buoyancy of Pencils: the Effect of Solutes
Description: This activity has students exploring factors around �otation of an object depending 
on differences in the solute and/or solvent. The amount of �otation is determined by the relative 
densities of the solution versus the �oating object. The ordinal study may address a student miscon-
ception (the �oating height should be constant). 

Comparing how high a 

tubes, each with a 
 (we suggest using 

equal amounts of sugar in 
one and salt in the other). 

Comparing how high a 

with
solvent (we suggest water) 
in them.

Comparing how high a 

with
dissolved solute (we suggest 
sugar dissolved in water). 

Students put two test tubes 
side by side in a test tube 
holder. They put an equal 
amount of water in each 
and add equal amounts 
of sugar to one and salt to 

their shortened pencil (with 
a tack on the end and a 
thread allowing them to 
remove the pencil) and 
mark on the Bristol board 

The baseline for comparison 
is drawn where the liquid 
surface is found before the 
pencil is put in it. 

in a rack with increasing 
amounts of water (from 
about one-third full to 
almost full). A baseline is 
drawn on the Bristol board 
at the lowest level. The 
Bristol board must be raised 
for each test tube when 
the height of the pencil is 
being measured so that the 
baseline is at the level of 
the water before the pencil 
is put in it. A mark is placed 
on the Bristol board for 
each test tube at the height 
at which the tack in the 

only. The second through 

sugar amounts) put into 
them (so, 0x, 1x, 2x, 3x, 4x
the base amount of solute). 
The baseline is at the water 
level before the pencil is put 

is placed on the baseline 
and the amount of solute 
recorded there. The height 

test tube is then marked on 
the Bristol board. 

Appendix II
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FIGURE A2.1

Buoyancy of pencils activity setup

ADDITIONAL NOTES 

1. Supplies: Bristol board (cut to smaller pieces, see diagram for rough size), test tubes, test 
tube racks, wooden pencils (preferably with eraser on end), thread, sugar, salt, and water. 

2. The measures of the sugar, salt, and so on can be in milliliters, grams, teaspoons, number of 
packets or cubes, and so forth, just so long as they are the same (as in the nominal study) or 
change appropriately (as in the interval-ratio study).

3. The baseline on the paper stays even with the equal level of the water solution for the 
nominal and interval-ratio study. The paper must be moved in the ordinal study so that the 
baseline is always at the level of the water and the pencil height is recorded in relation to 
that starting point.

4. Prior to class, the teacher will have to play with amounts of salt or sugar needed, which 
varies depending on test tube size (and pencil length).

OTHER SCAFFOLDED INVESTIGATION ACTIVITIES

Equal
water
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board
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board

Mark height at top
of tack on the 
bristol board
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Setup for Interval-Ratio study
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The Ball-Bounce Activity
Description: This activity had students dropping different balls onto the �oor and examining how 
high they bounce. We use a sheet of Bristol board as a backboard and to mark the bounce height. 

Comparing how high 
 of balls 

bounce (e.g., Ping Pong 
ball, golf ball, and tennis 
ball).

Comparing the bounce of 
small, medium, and large 
balls made of the same 

 (e.g., 
rubber).

Comparing how high a 
single ball bounces when 
being

.

one edge of the Bristol 
board. Tape the Bristol 
board to a wall with the 
“drop line” horizontal 
and at the highest level. 

board should touch the 

Drop each ball several 

depends on the results; 

comfortable with 
consistency within the 
results (see Data Literacy 
Comment 3.2, p. 20 for 
more). For the next ball, 

right on the drop line. 
Repeat the experiment.
Ball 3 should be a few 

the right (all three balls 
should be equally spaced 
from each other on the 
baseline).

This is a similar setup to 
the nominal experiment 
except that you are 
using balls made out of 
the same material. The 
procedure is the same, 
except the order on the 
baseline is related to the 
increasing size of the 
balls.

This part requires 
measurement using a 
meter ruler and a single 
ball. Tape the Bristol 
board to the wall. 

of center base of the 

20 cm across and 20 cm 
up; mark this with an 
“x”; it is your drop point. 
Drop the ball from there, 
and mark the height it 
bounces to with an “x” in 

get consistent results. For 
the second drop point, 
move 30 cm across and 
30 cm up. Collect the data 
in the same manner as 

increase of 10 cm across 
and 10 cm up. Repeat 

drop heights. 

Appendix II
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FIGURE A2.2

Ball-bounce activity setup
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Bristol
board

Drop ball straight down 
(with no spin or push)
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ADDITIONAL NOTES 

1. Supplies: A collection of different balls, some sheets of Bristol board, a pencil, and a yard 
stick or meter ruler.

2. The number of times students drop the balls to collect their results depends upon their 
ability to make a clean drop with no spin or push. (See Data Literacy Comment 3.2, p. 20.)

3.  In the nominal and the ordinal study, the bounce height should be marked at the bottom 
of the ball because the balls are aligned along the bottom on the baseline before they are 
dropped.

OTHER SCAFFOLDED INVESTIGATION ACTIVITIES
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