Investigating Surface Area and Volume

Concept: As the size of an object increases, the volume increases more rapidly than the surface area does.
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List of Materials Needed:

Note: Each material is listed in the amount needed per four-person student group.

· 64 sugar cubes

· Water balloon

· Water

· Ruler

· Beaker or graduated cylinder (size depends on size of balloons)

· Paper towels

· Graph paper (for each student)

Activity Time Frame:

This activity will take approximately 2 hrs of class time.

Environmental Setting:

This activity can be performed in any classroom environment, but a lab setting may be optimal due to the use of sugar cubes and water balloons.

PASS Standards-Physical Science:

Science Processes and Inquiry:
· 1.1. Identify qualitative and quantitative changes in cells, organisms, populations and ecosystems given conditions before, during, and after an event.

· 1.2. Use appropriate tools when measuring cells, organisms, populations and ecosystems.

· 1.3. Use appropriate System Internationale units and SI prefixes when measuring cells, organisms, populations and ecosystems.

· 3.3. Use mathematics to show relationships within a given set of observations.

· 4.2. Report data in an appropriate manner.

· 4.3. Interpret data tables, line, bar, trend, and/or circle graphs.

Content Standards:

· No specific content standards are developed in this lesson, but it is related to Standard 1: The Cell

Lesson Objectives:
· The students will determine the relationship between SA and volume for different cube structures of sugar cubes.

· The students will investigate the relationship between SA and volume for water balloons.

· The students will graph their data in a scatter plot.

· The students will develop the lesson concept that the SA to volume ratio decreases as size increases.

· The students will answer application questions using their previous lesson experiences.

Vocabulary Terms:

Background Knowledge:


Assuming a constant shape structure, as you increase the size of an object, the volume increases more rapidly than the surface area.  Thus, a large sphere (like a basketball), will have a lower SA to volume ratio than a smaller spherical object (like a golf ball).  This concept is important for cells because cells require a certain amount of surface area to bring in nutrients and expel wastes.  Thus, SA to volume is an issue in determining the maximum potential cell size.

Additional Resources:

Activity Procedures:

Day 1:

· Groups are determined

· Students complete Exploration activities

Day 2:

· Students complete Concept Development, Concept Application and Engineering Application (unfinished work can be completed as homework – only a calculator is necessary after the exploration has been completed)

Engineering Application:

Questions related to the topic have been provided. Students must apply the concept to answer theoretical engineering-type questions.

Technology Component:

Calculators will be useful for some components of the lesson.

Assessment Tools:

The questions within the lesson can be used for assessment.  No additional assessment has been developed.
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