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Teacher’s Lesson Description

Title

What Does |t M atter?

Brief Description of Videos

Dante breaks a candte pieces and uses a large piece and a small jopigdace into two
beakers of clear liquid. He asks whether the @apaices will float or sink. Will it sink because
it is too heavy or float because it is light? Taeger one floats and the smaller one sinks. Then
the pieces are dropped again in the opposite beakekthe smaller one floats and the larger ope
sinks. The beakers contain water (high relativesdg) and isopropyl alcohol (low relative
density) which vary in density. The sinking ordtmg is due to the densities of the liquids
compared to the density of the candle; not becatigee weight, or heaviness, of the candle
pieces.
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Time Needed

1-2 periods of laboratory time is use@peat the demonstrations or have the studantg cut
the experiments.

Ohio Science Benchmarks Addresse(

)

Earth and Spaeec8s Grade 6-8 Benchmark E
Physical Sciences Grade 6-8 Benchmark A

Ohio Grade Level Indicators Address

ed Grade 8 hEgplace Indicator 9

Grade 6 Physical Science Indicator 1

Concepts Developed

Density is a property of atestaf matter; solids, liquids, and gases
Units are used when describing density: g/cm@ o
mass expressed in grams ; volume expressed in cebitneters or milliliters (usually for liquids
or gases)
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Relative density of matter

Lesson Rationale

Physical science involves understanding the basioguties of matter. Density is such a prope
Weight or mass only take one aspeati@isity into account and many natural processes can [
better understood by realizing that the densitgirof object is a ratio, or comparison, ofritass

in grams to itsyolume in cubic centimeters, or for liquids, in millilite Densities of objects can
be compared to determine how density contributgsedicting and understanding phenomena

rty.
e

Background Knowledge for Teachers

Density is a mneasf the compactness of a material — How mualff*ss packed within a
given space. When we feel the weight of an oljectnight have some sense of its density, to
Students often make connections between weightlansity, but may have misconceptions, or
have not made a distinction between the differebetseen weight and density. (Think about
old brain teaser — “which is heavier, a pound afller a pound of feathers?” This problem take

advantage of a very common partial understandirdgosity.) We should see the role of density

(less dense than the medium, it floats and morsedtran the medium, it sinks) in such things
helium balloons, floating birds and boats, sinkingtal tools, floating sticks, the ability of fist t
swim at different water depths, and even things \ihether it is easier or harder to hit a baseb
or golf ball. The arrangement of some of Eartbskrlayers - especially igneous rocks (many ¢
which seem quite “light” - is better grasped (lovagrers, greater density and upper layers, les
density) with a better understanding of densityl. sticks and floating seeds on water, as well g
other flotsam we might find on the surface of lakestreams, screams DENSITY!

Air and its convection currents can be better ustded if we understand how heated air has a
lower density than (and rises above) cooler aiilyDupward air currents occur over land, whel
the air gets hotter than it does over water. \dieor any object heats up, the particles
move/vibrate more rapidly and take up more spas®liime. Mathematically, the density of ai

and water decreases. This is actually true forlywa#l phases of matter, with only a few specia|

exceptions, like the density of ice (solid water).

Identification of rocks, minerals and metals carfdm#litated by understanding density and
knowing or researching some accepted values fodehsity of elements or compounds in gran
per cubic centimeter. Panning for gold is a retivay, and one that can be more understanda
with this property in mind. In fact many manufaatgrprocesses make use of materials’
properties of density to separate and manipulagepooduct from others.
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Classroom Procedures

Prior to classroom viewawaghers should look at all of the “What Does It téliditsegments-
both teacher and student videos, and should ptamoiw they will fit into classroom instruction.
Introduce and view the student segments in thei@am, pausing whenever Dante poses
questions for discussion. Try to get studentslved in a dialogue about what they know or
think about density, and have them suggest othgat®ns where the density of objects is releyv
(see Background For Teachers above).

Secure some of the materials, similar to those stk video or those listed below, to allow
students to calculate density by manipulating thjeas and using measurements of their own.
Show how to measure volume of an irregularly shaggect by displacement of water in a
graduated cylinder or by capturing overflow frorfuth beaker into a graduate.

Resource- Measuring the Volume by Displacement of Water:
http://ch185.semo.edu/comp20bj/comp20bj.html

One milliliter is equal to one cubic centimeterddor water the mass is one gram).
You may want to have students practice by predjotthat they might observe, or the results th
might obtain, before doing the activity. You carpticate the demonstration of the candles in
water and isopropyl alcohol to firm up the concefptelative densities.

Density Columns:

If the liquids are available, predict the resultorger of colors first, and then pour them into a
narrow beaker or graduate and see how they staekagrding to relative densities. A good
density column can be produced with water, mangvagshing liquids (usually more dense tha
water), alcohol colored with food coloring, and palil or mineral oil (which doesn’t mix well
with food coloring, so it is best to leave themear”).

Materials Needed

Candles for breaking into pieaaser, isopropyl alcohol.
Graduated cylinders or narrow beakers, Dawn dishingdiquid-blue, water dyed yellow with
food coloring, isopropyl alcohol dyed red, baby@éar.
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Science Connections

Discussions should includecds\and situations where density plays a role: jdi€kets or other
flotation devices, barrels under rafts in swimmamgas, the Goodyear blimp or other blimps se

en

at sporting events, placement of hot air vents tieafloor for heat to rise naturally and cold air

3

Copyright © 2007-2009 ideastream®. All Rights Reselr



vents near the floor for natural convection dowthe furnace for reheating, the use of ballast or
air in boats and submarines, or the manipulaticemmiperature and air density in hot air balloons.
Additional Web Resources Suite101.com- Density of Objects: Critical ThinkimgAction

http://teachertipstraining.suite101.com/article ffemsity _of objects critical_thinking_in_actio
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Teacher's Domain Video- Density and Buoyancy: Testiiquids
http://www.teachersdomain.org/resource/phy03.sgsphatter.zoil/

Visionlearning - Density
http://www.visionlearning.com/library/module viewghp?mid=37

Science Education Resource Center at Carleton@&slldow do | calculate density?
http://serc.carleton.edu/mathyouneed/densityexpl.ht

Ohio Science Standards Abbreviations:
ES — Earth/Space Science LS — Life Sciences S — Physical Sciences
Sl — Scientific Inquiry ST — Science and Teclogyl SW — Scientific Ways of Knowing
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