LESSON PLAN

Name: Jeremy Krimmel 
            Gina Kuntscher
Title of lesson: Atoms
Date of lesson: April 22, 2005
Length of lesson: 3- 50 minute lessons
Description of the class:


Name of course: Chemistry

Grade level: 10th and 11th graders

Honors or regular: regular
TEKS addressed:

 (2) Science is a way of learning about the natural world. Students should know how science has built a vast body of changing and increasing knowledge described by physical, mathematical, and conceptual models, and also should know that science may not answer all questions.

(4) Investigations are used to learn about the natural world. Students should understand that certain types of questions can be answered by investigations, and that methods, models, and conclusions built from these investigations change as new observations are made. Models of objects and events are tools for understanding the natural world and can show how systems work. They have limitations and based on new discoveries are constantly being modified to more closely reflect the natural world.

(3) Scientific processes. The student uses critical thinking and scientific problem solving to make informed decisions. The student is expected to:

(E) research and describe the history of chemistry and contributions of scientists.

6) Science concepts. The student knows that atomic structure is determined by nuclear composition, allowable electron cloud, and subatomic particles. The student is expected to:

(A) describe the existence and properties of subatomic particles;
I. Overview 


The question of what is matter made of is an age old question. Students should learn that the idea and structure of the atom has been developed and refined throughout the centuries through experimental evidence and as our technology has advanced so has the amount of data and our understanding of the atom. They should understand that models are developed to help understand matter and why it behaves the way that it does.   
II. Resources
· http://www.howstuffworks.com 

· http://www.mi.mun.ca/~edurnford/1100/atomic%20structure/sld001.htm
· http://home1.gte.net/vze4gq6z/id7.html
· http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/AtomicStructure.html
· http://particleadventure.org/particleadventure/frameless/startstandard.html
· http://www.visionlearning.com/library/module_viewer.php?mid=51
III. Performance or learner outcomes



Students will be able to: 

· Discuss the concept of the atom and how it married multiple disciplines (e.g. chemistry and physics)
· Identify and discuss Dalton’s model
· Identify and discuss Thomson’s model
· Identify and discuss Rutherford’s model
· Identify and discuss Bohr’s model
· Identify and discuss the Quantum model 
· Identify the basic known parts of the atom and discuss who discovered them and how they were discovered
· Know the difference between an element and an atom
IV. Supplementary materials, handouts

· Package of Jaw breakers



· 1- Package of cupcakes with filling

· 1- Package of chocolate chip cookies

· 1- Package of plain round hard candy

· 20- Handout on History
·  5- sets of 5 pictures of atomic model

· 21- Rubric for presentations/ report

· 20- Handout for Food Analogy activity

· 10- kid friendly scissors 

V. Safety

There are no safety concerns due to lack of wet lab.

Five-E Organization

Teacher Does

      Probing Questions

        Student Does


	Day 1:

Engage:
Teacher hands out pile of paperclips to each student.
1. Asks students to divide the pile into two equal piles

2. Then asks student to divide each of the smaller piles into two equal piles

3. Asks students to repeat step 2 until each pile contains only on paper clip.

4. Asks question

5. Now take pair of scissors and cut that one paper clip in half

6. Ask question

7. Ask questions
This being said the teacher asks: 
Time: __10-15__minutes
	Does this one paper clip do the job of a paper clip?
What is the job of a paper clip?

Can half of the paper clip do the same job as the single paper clip? Why?
If you do the same thing with any element will you reach an indivisible part that has the same properties of the element, like the single paper clip?
Do you know the name of this indivisible part?

What is the name?

Is every element made of atoms? 

Show me an example using your paper clips

Are all atoms of any element the same? 

Demonstrate using your paperclips.

Do atoms of different elements combine to form the same or different compounds?

Show me an example using the paper clips

In chemical reactions, atoms are not made, destroyed, or change.  Explain this statement by using the paper clips.

Can you tell me what the topic of our lesson is today?

 
	1. divides paperclips
2. divide paperclips again

3. Continues to divide until only one paper clip is in each group

4. yes, its job is to hold pieces of paper together

5. Cuts paper clip in half

6. no, because it can no longer hold pieces of paper together

7. yes

yes

atoms

Yes; 
piles of paper clips
yes;

all the paper clips in the pile are the same size and color

new compounds;
link different sizes and colors of paperclips

no new paper clips can appear or disappear nor can a paper clip change from one size/color to another




	Explore:

Teacher passes out handouts that have a brief history of four different models to each group and ask students to read. (allow 5-10 minutes for reading) 
Next five pictures of atomic models are placed in front of students.
Students are then asked to match four of the five pictures up with the corresponding model names. As well as answer questions: 
After about 10-15 minutes students from each group are randomly selected to explain one answer they got until all groups have gone or all models have been discussed.

Time: __25__ minutes
	What did each model add to our knowledge about an atom?  

What discovery or experiment led to the new knowledge if any?


	Students read handout
Match up pictures with model description and answer questions

 


	Explain:
Discuss following questions with students:
Time: __15__minutes
	What is a model?

Why do we have models?

Are models static or evolutionary?

Why do they evolve and change over time?

What other models are there in chemistry, what do they do? 

 
	Something that represents something else
To help us visualize and explain things that are very abstract or can’t see
Evolutionary

Models will never be static because new technology is always being developed which allows new observations to be made and current workable models may not be able to explain the new observation thus it will evolve into another workable model
Electron dot diagrams for molecules- what electrons are important in bonding- valence electrons- eight happy, building molecules-helps visualize the bonds between atoms/compounds



	Extend / Elaborate:

Day 2:
Students are asked to pick from a list of scientists that the teacher presents to them. 
Once students have picked their scientist they are told that they will have to write a one page report with bibliography about this person’s contribution to understanding the atom and must include but not limited to:

Significant dates, what field they were in, were they trying to find out about the atom, if not then what were they trying to learn about/ prove, what other scientists were involved, what experiment did they perform, what and how was technology used in the experiment, was the technology invented by another scientist, was there a major shift in how people thought of the atom and if so what was it
Students are also told that they will have to present what they learned by giving a 3-5 min. oral presentation. Dressing up as the scientist is not mandatory but recommended.        
Time: _50___minutes
	What scientist do you have?
Where are you going to try and get information from?

What sources are available to you via the world wide web?

Which resources are reliable?


	Students pick scientist and begin researching.
George Stony- electronic charge is associated with atoms, Robert Milliken- oil drop experiment ( charge of electron), H.G.J. Moseley- each element differs from preceding by having one more positive charge in its nucleus, James Chadwick- neutron, Balmer and Rydberg- math equation that showed that the wavelengths of the various lines in hydrogen spectrum are related, C. Davisson and L.H. Germer- demonstrated diffraction of electrons (wave characteristic), Werner Heisenberg- Uncertainty Principle, Max Planck- developed basics of Quantum Theory, Erwin Schrödinger- equation for probable location of an electron, Albert Einstein- light has properties of both particles and waves, J.J. Thomson- electrons, Rutherford, nucleus and protons, Bohr- electron levels, or Dalton- wrote down workable idea of atomic theory during his time
Internet

Different search engines will give you articles, books, journals, interviews, encyclopedias, etc. 

Interview with scholar or actual person, articles from scholar search engines (for the most part not google), primary sources


	  Evaluate:

Day 3:

Teacher takes up one page reports and grades the presentations based on rubric
Time: __50__minutes

Day 1:
Students are given a jaw breaker, cupcake, chocolate chip cookies, round solid candy, the history worksheet with no visual representation of models and asked:
Time: __10____minutes       

	What food best represents each model and why?
	Students give their 5-7 min presentation over their scientist
Bohr- jaw breaker because levels of electron

Rutherford- cupcake- marshmallow inside represents the nucleus

Rutherford- creamy filling equals nucleus

Thomson- chocolate chip cookie- positive and negative charges mixed together

Dalton- round candy- no parts one solid mass




