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Atomic Structure- Creating a Model

Subject: 5th and 8th Grade Physical Sciences- Structure of Matter

Lesson Overview: We are teaching the structure of an atom through indirect observation, making inferences, and allowing students to construct their own models of the atom.

Standards Addressed:

5th Grade Physical Science

1. b. Students know that all matter is made up of atoms, which may combine to form molecules.

5th Grade Investigation and Experimentation

6. g. Record data by using appropriate graphic representations (including charts, graphs, and labeled diagrams) and make inferences based on those data.

8th Grade Focus on Physical Science

8.3a Students know the structure of an atom and know it is composed of a proton, electron, and neutron.

8th Grade Investigation and Experimentation

8.9. a. Plan and conduct a scientific investigation to test a hypothesis.

(Subject, Grade, Strand, Sub-Strand)

Student Objectives: 

The students will: 

1. List the particles that make up an atom 

2. Explain the properties and location of the particles, 

3. Record data and infer, from the data, the structure of the atom.    

4. Construct/draw a model of atomic structure from their observations using the Bohr model..

Vocabulary:

5th and 8th - atom, nucleus, proton, atomic number, neutron, electron, energy levels (orbitals), relative size of atomic particles, positive charge, negative charge, neutral.

8th only – atomic mass, relative:  large and small

Resources and Materials: 

A Better Lab Box from OB-Scertainer Cat #100 www.lab-aids.com $79.00 (if this is not available, old opaque film canisters with different common objects inside can be used)

marbles 

cardboard pieces cut to 24” circles covered with 24” paper circles taped to top side of cardboard. (Optional: acetate plastic sheets or contact paper to cover board. and washable water soluble markers of different colors) 

Chart paper for atom model

colored adhesive dots or color paper circles and glue (3 colors) to represent e-, p+ and no. . 

The nucleus is represented by a Petri dish (or something that is 4 inches diameter, like a screw cap lid) that is taped to the undersurface of the cardboard.  If this is too abstract for 5th grade students, a 4”circle of small foam balls of 2 colors glued to the undersurface would help them picture the nucleus of protons and neutrons better.

	Steps of the Lesson

Optional 1-3 days

Engage: Day 1

Activity:  Indirect Observation

1. Obscertainers-Have students figure what is in the canisters by feeling its motion and listening to its sounds. (old opaque film canisters or cardboard shoe boxes with common objects inside can be a substitutes)

2. Brainstorm: What do you think is in the canister? Why? Chart student responses.

Explore: Day 2

1. This indirect observation is what scientists use to study the world around them. In this lesson we will be discussing the particles of an atom which can’t be seen with the naked eye.

2. Go over the vocabulary: atom, proton, positive charge, neutron, neutral charge, electrons, 

negative charge, huge, tiny

Teacher Modeling  –tape the cardboard to the front board and show them how to draw the line

Students will observe a cardboard with a circle and lines around it.  They will be asked to roll the marble about 5 times for each student and draw how on the white paper the paths the marble traveled.  They will then transfer this information onto the white chart paper, as a group.

Explain:
Group Activity- Students explain to each other and construct the structure of the atom according to their observations (Use precut circles  or adhesive color dots for protons neutrons and electrons: 7 of each for each group) to build the atom)  and large chart paper for taping their particles down.

III.  Story-Football Player

Story-small object cannot go 
	Anticipated Student Responses

Teacher’s Response to Student Reactions

S: What is inside the canister?

T: Move the canister and try to figure out, as a group, the shape of what’s inside.

S: Can we open the canister?

T: Not until you have tried to hypothesize what was inside.

Some students will probably want to open the canister before figuring it out. 

Teacher demonstrates how to try to figure out what is inside and what the shape is, Teacher opens the canister to see if I was right.  Teacher tells the students that they will able to open the canister after they have guessed.  

What is underneath this cardboard?

T; Don’t lift the cardboard to find out. You need to roll the marble to find out if anything is underneath it. 

T: Why doesn’t the marble ever travel through the center?

S: Something is blocking it.

T: Yes, something is blocking it.  So when scientists shot particles through atoms to get an image, like an x-ray of your bones.  What did they find?

S: Something blocked the center?

T: Why?  

S: Something was there.

T: Yes, that’s the nucleus of an atom, which has a dense mass because it is made up of protons and neutrons.

Outside the nucleus is mostly empty space with some electrons which have
	Goals and Formative Evaluation

The goal is to see if the students use the 

graphic organizers, vocabulary charts, pictorials to develop a conceptual model of the atom.

Teacher walks around to each group and makes suggestions about what senses to use to observe.  

	through massive objects-as in someone hitting a massive football player or battering ram.

II. Writing exercise:  (Worksheet) Questions on left, space for responses on right.                                                

Prompt:                                                                  

What can you infer from the path of the marble?

Explain why you are saying this?  You may refer to your observation/data.

Hopefully students will write that there must be some massive particles in the center of the atom. 

The massive ones are the protons and neutrons; therefore students should infer that they must be the particles in the center, with the relatively “tiny” electrons on the outside.

III. Teacher Explanation and Summary:

Based on what you observed, what is the structure of the atom? Groups share at front

a. Placement of the particles

b. Massive-cannot go throughout them

c. Rutherford-he actually did this-shot particles through gold foil and some came back at them!   What caused them to come back?  Protons and neutrons are in the middle because they’re relatively massive and electrons are tiny, around the outside, with vast stretches of space between them.


	little mass.

Student sheet: the marble never travels through the center of the circle; 

Sometimes the marble bounces off of something in the centers and changes path.

The marble travels in a fairly straight line when it doesn’t hit the center.
	Teacher walks to each group to question and monitor their progress.



	Elaborate:

What are other examples of how we have gained knowledge through indirect observation?

(Examples: sonar for deep sea exploration, etc)

Do you think our ideas of the atom will change in the future?  Why do you think this?

Evaluation:

Students are asked to give information on the number of each particle for a particular atom. Students will draw the structure of the atom and explain where the particles are located and relate location of the particles with their relative size..
	S; Conditions on Mars.

Origin of the earth.

Core of the earth.


	The teacher evaluates student drawings and explanations for correctness.

































































