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ABSTRACT

Students will explore the physical properties of aluminum which will lead to an understanding of aluminum recycling and its importance.  Students will also participate in an aluminum recycling drive in which they calculate money earned and energy/resources saved. 

Grade Level

3rd – 5th 

Resource Type

Classroom and lab activity

Subject

Science inquiry and application, physical science, and earth science
National Science Standards 

A. Science as Inquiry - Science as inquiry requires students to combine processes and scientific knowledge with scientific reasoning and critical

thinking to develop their understanding of science.

E.A.1 Abilities necessary to do scientific

inquiry

a. Ask a question about objects,

organisms, and events in the

environment.

b. Plan and conduct a simple

investigation.

c. Employ simple equipment and tools

to gather data and extend the senses.

d. Use data to construct a reasonable

explanation.

e. Communicate investigations and

explanations.

E.A.2 Understandings about scientific inquiry

a. Scientific investigations involve

asking and answering a question and

comparing the answer with what

scientists already know about the

world.

b. Scientists use different kinds of

investigations depending on the

questions they are trying to answer.

Types of investigations include

describing objects, events, and

organisms, classifying them; and

doing a fair test (experimenting).

c. Simple instruments, such as

magnifiers, thermometers, and

rulers, provide more information

than scientists obtain using only

their senses.

d. Scientists develop explanations

using observations (evidence) and

what they already know about the

world (scientific knowledge). Good

explanations are based on evidence

from investigations.

e. Scientists make the results of their

investigations public; they describe

investigations in ways to that enable

others to repeat the investigations.

f. Scientists review and ask questions

about the results of other scientists’

work. 
B. Physical Science - Physical science focuses on science facts, concepts, principles, theories, and models that are important for all students to

know, understand, and use.

E.B.1 Properties of objects and materials

a. Objects have many observable

properties, including size, weight,

shape, color, temperature, and the

ability to react with other

substances. Those properties can be

measured using tools, such as rulers,

balances, and thermometers.

b. Objects are made of one or more

materials, such as paper, wood, and

metal. Objects can be described by

the properties of the materials from

which they are made, and those

properties can be used to separate

or sort a group of objects or

materials.

c. Materials can exist in different

states–solid, liquid, and gas. Some

common materials, such as water,

can be changed from one state to

another by heating or cooling.

D. Earth and Space Science - Earth and space science focuses on science facts, concepts, principles, theories, and models that are important for all

students to know, understand, and use.

E.D.1 Properties of earth materials

a. Earth materials are solid rocks and

soils, water, and the gases of the

atmosphere. The varied materials

have different physical and chemical

properties, which make them useful

in different ways, for example, as

building materials, as sources of

fuel, or for growing the plants we

use as food. Earth materials provide

many of the resources that humans

use.

E. Science and Technology - An understanding of science and technology establishes connections between the natural and designed world, linking

science and technology.

E.E.1 Abilities of technological design

a. Identify a simple problem.

b. Propose a solution.

c. Implementing proposed solutions.

d. Evaluate a product or design.

e. Communicate a problem, design,

and solution.

F. Science in Personal and Social Perspectives - A personal and social perspective of science helps a student to understand and act on personal and

social issues. This perspective builds a foundation for future decision making.

E.F.3 Types of resources

a. Resources are things that we get

from the living and nonliving

environment to meet the needs and

wants of a population.

b. Some resources are basic materials,

such as air, water, and soil; some are

produced from basic resources, such

as food, fuel, and building materials;

and some resources are nonmaterial,

such as quiet places, beauty,

security, and safety.

c. The supply of many resources is

limited. If used, resources can be

extended through recycling and

decreased use.
Refer to http://www.nap.edu/openbook.php?record_id=4962&page=103
Ohio Science Standards for both Science Content & Inquiry

Science Inquiry and Application 
During the years of grades 5-8, all students must use the following scientific processes, with appropriate laboratory safety techniques, to construct their knowledge and understanding in all science content areas: 
• Identify questions that can be answered through scientific investigations; 
• Design and conduct a scientific investigation; 
• Use appropriate mathematics, tools and techniques to gather data and information; 
• Analyze and interpret data; 
• Develop descriptions, models, explanations and predictions; 
• Think critically and logically to connect evidence and explanations; 
• Recognize and analyze alternative explanations and predications; and 
• Communicate scientific procedures and explanations. 

Physical Science (PS) 
Topic: Matter and Forms of Energy 

This topic focuses on the relationship between matter and energy. Matter has specific properties and is found in all substances on Earth. Heat is a familiar form of energy that can change the states of matter. 

Condensed Content Statements 
• All objects and substances in the natural world are composed of matter. 

• Matter exists in different states, each of which has different properties. 

Earth and Space Science (ESS) 
Topic: Earth’s Resources 
This topic focuses on Earth’s resources. While resources can be living and nonliving, within this strand, the emphasis is on Earth’s nonliving resources, such as water, air, rock, soil and the energy resources they represent. 
• Earth’s nonliving resources have specific properties. 

• Earth’s resources can be used for energy. 

• Some of Earth’s resources are limited. 

Refer to http://www.ode.state.oh.us/GD/Templates/Pages/ODE/ODEDetail.aspx?page=3&TopicRelationID=1705&ContentID=834&Content=72481
Your Local Course of Study Objectives

Same as Ohio Science Standards with the following addition:

· Apply Catholic values to development and application of science concepts.

Your OBJECTIVE(S)

· Students will read about and define physical properties.

· Students will describe and measure physical properties for selected objects.

· Students will demonstrate skill in using a triple beam balance, double pan balance, electronic scale, beaker, graduated cylinder, ruler, and calculator to measure mass, volume, and density.

· Students will explore and measure the properties of aluminum.

· Students will read about and discover facts about aluminum including the importance of recycling.

· Students will apply their knowledge to hypothesize, estimate, and discover the number of aluminum cans it takes to make pound.

· Students will recycle cans from home and calculate the money earned and energy/resources saved from their efforts.


ACTIVITY PRE-ASSESSMENT

Adventures in Aluminum Pre/Post-Assessment         Name______________

1. Name three things made of aluminum.

2. Aluminum is made from an ore called ____________________.

3. What is an ore?

4. Is aluminum a renewable resource or a nonrenewable resource?

5. Name three physical properties of aluminum.

6. How is mass measured?

7. How is volume measured?

8. Approximately how many aluminum cans make a pound?

9. Besides aluminum, what else can be recycled?

10. Name one thing that can be saved by recycling.

11. If not recycled, where does aluminum go?

12. Give a reason why some people do not recycle.

13. Give a reason why people should recycle.

14. Give a way to encourage people to recycle.

15. Do you recycle at home?  If yes, what do you recycle?

Your Lesson/Project

1. Read about and define “properties of matter” (Chapter 9, Lesson 1 in Science A Closer Look by Macmillan/McGraw Hill, 2011).

2. Show the students the tools to be used to measure properties of matter (triple beam balance, double pan balance, electronic scale, graduated cylinder, beaker, ruler) and demonstrate how each is used.

3. Allow the students time to practice these skills by measuring mass, volume, and density for five objects of their choosing.  Students should make a chart to record their measurements.

4. Have students measure the mass, volume and density of an aluminum can and record their measurements.

5. In small groups, students will explore the big question, “How many aluminum pop cans does it take to make a pound?”

6. Students first make a hypothesis and then conduct an experiment to either verify or change their hypothesis.  Students will present their findings to the class. 

7. Students will explore other properties of aluminum and learn additional facts about aluminum and the importance of recycling.

8. Students will collect aluminum cans from home.  Groups will count cans and calculate pounds and money earned (using figures from either the internet or recycling center).  Groups will also calculate energy/resources saved.

9. Students will continue with their recycling efforts both at home and in their communities.


PRE/POST-ASSESSMENT

Adventures in Aluminum Pre/Post-Assessment         Name______________

1.  Name three things made of aluminum.

2.  Aluminum is made from an ore called ____________________.

3. What is an ore?

4. Is aluminum a renewable resource or a nonrenewable resource?

5. Name three physical properties of aluminum.

6. How is mass measured?

7. How is volume measured?

8. Approximately how many aluminum cans make a pound?

9. Besides aluminum, what else can be recycled?

10. Name one thing that can be saved by recycling.

11. If not recycled, where does aluminum go?

12. Give a reason why some people do not recycle.

13. Give a reason why people should recycle.

14. Give a way to encourage people to recycle.

15. Do you recycle at home?  If yes, what do you recycle?
