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The following unit serves the purpose of teaching students about the properties of
buoyancy and mass. While the two aforementioned terms are not used directly in lesson
instruction, students will be able to gain a beginning understanding of the concepts of
buoyancy and mass through inquiry-based science activities and experiments. We feel
that inquiry-based science is paramount to students’ understanding of science skills
because they are able to make personal meaning through discovery. With that in mind,

the following lessons are structured in a way that allows students to learn for themselves

the concepts of buoyancy and mass. ‘luthat's mmﬂlb alsuk W%Q MR
\M%nm) BONE

Sutmmary: ‘Uﬁn‘k a CIJ Xt

Ginkers or Floaters: In this lesson, students will first sort various items into
groups of their choice. Then, students will record how each item was categorized. Next,
students will test each item to classify as a “sinker” or “floater”. Finally, students will
record their test results and compare their findings with their predictions.

Floating Eggs and Salty Water: In this lesson, students will research the
way in which density impacts the buoyancy of items. Students will first test the
buoyancy of an egg in fresh water, then simulated ocean water, and finally a mixture of
the two. Throughout their tests, students will record their data on a data sheet. The

students will compare their results and draw conclusions as to why the egg floated in the
salt water, but not in the fresh. Jopioh ® hand. \.\W&EA) 7 Raynamlser)
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[image: image2.png]Building Boats that Stay Afloat: In this lesson, students will attempt to

construct boats using different materials. Students will test the various ways that boat
design and shape help in keeping the boat afloat. Students will construct boats made of
clay, aluminum foil, and “miscellancous™ ftems to see how different materials float more
easily than others (i.e. clay). Finally, students will test the usefulness of their boats by
adding mass to them. In doing this, students will be able to decide what boat design and
shape is best for holding large amounts of weight.

Building Boats that Stay Afloat Part II: In this last and final lesson,

students will be constructing boats and focusing on how the shape of the hull, in addition

.§\ to the entire boat s%%?jeﬁ;\ﬁ'ecls buoyancy. Students will construct boats using materials

§ ~§§g;1thered from the “Inventor’s Box” and make sails to power boats. Finally, students will
\gg’ \; work in pairs to design boats which will hold a set amount of mass and successfully sail

across a test lake.
éy {Jnit Basics:

What's the BIG 1dea? What makes things sink and float?

Goals and Objectives: As a result of our unit, students will have a basic

understanding of buoyancy. Students will be able to determine what factors make objects
Not DAP- um;k -2
buoyant and be able tolidentify reasons and causes of buoyancya Students will be able to
employ the use of the following science process skills: observing, comparing, measuring,
Do you ean Yhest quesst ?
inferring, predicting) defining, and ‘ontrolling variables. Beyond this, students will

understand how shape and design of floating objects determines the amount of mass that

can be held. Lastly, students will be able to apply the skills they have developed to
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construct and modify boats to hold a predetermined amount of mass wdite sailing across
atest lake.

Common Misconceptions:

e Objects float in water because they are lighter than water.
Objects sink in water because they are heavier than water.
Mass/volume/weight/heaviness/size/density may be perceived as
equivalent.
Wood floats and metal sinks.
All objects containing air float.

o Objects float the same in salt water and fresh water.

National seience\lmandards Addressed:

NITTSUYS

« plan an inquiry-based science program

« guide and facilitate learning

« engage in an ongoing assessment of their teaching and student
learning

o design and manage learning environments that provide students
with time, space, and resources needed to learn science

« develop communities of science learners that reflect the intellectual
rigors of scientific inquiry and attitudes & values conducive to
learning

+ actively participate in development of school science program

gcience Background Jnformation:

Buoyancy:

o The tendency or capacity to remain afloat in a liquid or rise in air
or gas.

e The upward force that a fluid exerts on an object less dense than
itself.

e The property of floating on the surface of a liquid, or in a fluid, as
in the atmosphere; specific lightness, which is inversely as the
weight compared with that of an equal volume of water.

¢ (Physics) The upward pressure exerted upon a floating body by a
fluid, which is equal to the weight of the body; hence, also, the





[image: image4.png]weight of a floating body, as measured by the volume of fluid
displaced.

Mass:

« A property of maiter equal to the measure of an object’s resistance
to changes in either the speed or direction of its motion. The mass
of an object is not dependent on gravity and therefore is different
from but proportional to its weight.

e The physical volume or bulk of a solid body.

Density:

The quantity of something per unit measure, especially per unit
length, area, or volume.

The mass per unit volume of a substance under specified
conditions of pressure and temperature.

*Above definitions from following web address:
http://www.websters.com/

Resources {Jtilized:

http://www.sciencenetlinks.com/ (Lessons One/Three)
http://www.cedu.niu.edu/ci/resource/scied/student/lessonplans/98-
fall/wengielnik htm (Lesson Two)

Miss Judith and her @ncourse website (Lesson Four)
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Materials: Building Boats that Stay Afloat

» Several objects that float, and several that sink (e.g., blocks of wood, pieces of plastic, coins,
washers)

« Beakers (or other containers) of water

« Materials to build a Cartesian Diver (empty soda bottle, dropper/pipette)

Clay

Aluminum foil

Craft (popsicle) sticks

Toothpicks

Straws

Tape

Glue

Small masses (e.g., coins, washers, nails, beans)

Scales/balances

Several sinks or containers for water

Rulers

Objectives: To design and construct a boat that takes into account factors such as buoyancy, the
properties of materials, and design constraints.

Science Process Skills: Observing, comparing, measuring, and communicating

Standard B: Teachers of science guide and facilitate learuning. In doing this, teachers:
§ Focus and support inquiries while interacting with students.

§ Orchestrate discourse among students about scientific ideas.

§ Challenge students to accept and share responsibility for their own leaming.

§ Recognize and respond to student diversity and encourage all students to participate fully in
science.

§ Encourage and model the skills of scientific inquiry, as well as the curiosity, openness to new
ideas and data, and skepticism that characterize science.

Standard C:_Teachers of science engage in ongoing assessment of their teaching and of student

learning. In doing this, teachers:
§ Use multiple methods and systematically gather data about student understanding and ability.

§ Analyze assessment data to guide teaching.

§ Guide students in self-assessment.

§ Use student data, observations of teaching, and interactions with colleagues to reflect on and
improve teaching practice.

§ Use student data, observations of teaching, and interactions with colleagues to report student
achievement and opportunities to learn to students, teachers, parents, policy makers, and the
general public.
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* Objects float in water because they are lighter than water.
» Objects sink in water because they are heavier than water.
* Mass/volume/weight/heaviness/size/density may be perceived as equivalent.
* Wood floats and metal sinks.
* All objects containing air float.
» Fluid pressure only acts downward.

Lesson Overview: Begin by explaining to the students that they will compete in a boat-building
competition. The goal is to build an aluminum foil boat that will support the most weight. Students
will predict and record data.

General Context: For this activity, each boat should be floated in a pool or sink. Each team should
slowly and carefully add masses to their boats until they sink. The last mass added, the one that
finally puts the boat under, should be removed, and the rest of the mass totaled. The boat that held
the most mass is the winner.

Procedure: Begin by explaining to the students that they will compeéte in a boat-building
competition. The goal, today, is to build an aluminum foil boat that will support the most weight.

Buoyant force is the upward force that keeps things afloat. The buoyant force is equal to the weight
of the water the boat displaces. To review buoyancy, demonstrate by using an object that floats (a
piece of wood); make sure students understand that the weight of water displaced equals the weight
of the wood.

Once students understand the scientific principle of buoyancy, they must consider some engineering
principles that will be taken into account when designing their boats. You could have students
experiment with a piece of clay, molding it to determine shapes that will float the longest. Students
should start to formulate their own ideas of density, although specific terminology is too
sophisticated for this grade level. For example, students should realize that the clay (and heavy
things, in general) will sink unless shaped a certain way (e.g., like a boat). They should also begin to
understand that the reason for this is the 'empty space’ in the shape.

The final considerations are the properties of the materials and the design techniques that might be
used. Give each team of boat builders a small piece of aluminum foil (a 10-inch square will be
enough), two toothpicks, a craft stick, a straw, some glue, and some tape. Give students ample time
to experiment with those materials.

Guiding questions could include:

+ What happens to the aluminum foil if it is repeatedly folded?
« Will the glue and/or tape stick to the foil?
+ How can the toothpick and craft sticks be used to support the foil in the water?

Make sure the students understand that they only get one piece of aluminum foil to build the boat. If
it tears or gets a hole, they must find a way to repair it. The rationale for getting only one piece of
foil is to reinforce the idea that there are limitations to the materials they are using, and that not all





[image: image7.png]attempts will be successful given the constraints for those materials. It will take the students one to
two 45-minute periods to build the boats. Once they are constructed, they are ready to be sunk.

Evaluation; Evaluation of the project should be based on the design of the boat. How well did
students’ designs reflect what they learned about the scientific law (buoyancy), engineering

principles, properties of materials, and construction techniques?

Source: http://www.sciencenetlinks.com
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