3-D Atom-Lesson Plan 
	Name:
	
Amy Chase
	
	Course:
	Chemistry
	
	Grade:
	11

	Unit:
	Atom Structure- Orbital Configurations

	Big Idea (Key concept):
	 electron placement amongst orbitals

	Literacy Strategy(s):
	3,2,1 and Modified Frayer Model

	Lesson:
	Conclusion of 3-D Model Project
	
	Date Taught:
	1/19/11

	Learning Objective(s):

	
	Students will be able to
	Create a 3-dimenssional atomic model to demonstrate knowledge of electron placement amongst orbitals.

	
	Students will be able to
	Summarize theories/models of the atom, nuclear and electron characteristics and orbital configurations 

	Idaho Standards 

	9-10.B.1.2.2 Develop models to explain concepts or systems. (648.02b) 

8-9.PS.2.4.1 Describe the properties, function, and location of protons, neutrons, and electrons. (650.01a)


Lesson in Context: 

This is an end of unit summary lesson.  Students have already been taught a unit on nuclear 

chemistry including:  notes, practice worksheets, laboratory assignments and assessments.  In 

addition, they have taken notes on electron characteristics and orbital configurations.  The main 
part of this lesson is a culmination of a project in which each student builds and then presents a 

3-dimensional scale model.  This model shows levels and sublevels of increasing energy out to 
the 4s orbital, with electrons correctly assigned to each, or left vacant, depending on the element

they choose.  Once the students’ models were complete, they presented them in a round robin 
format.  The literacy piece ties in the atomic concepts as a summary of what they have learned. 

The 3,2,1 activity gives students a chance to reflect on the 3-D model project itself.  Following

the literacy strategy, students were formally assessed on the unit.
Instructional Materials, Resources: 

See Attached:
Procedures:
In this section write a detailed explanation of each step of your lesson using the guidelines and components below.  The lesson may span multiple days.
· Engage/Introduction: (approximate time:     5min       )
· Identify how you are going to introduce the task in a way that motivates students and elicits students’ prior knowledge and relevant experiences.   
Students will use their completed 3-D models as prompts to complete the literacy strategies…and be asked to get their models as class begins.  

The 3,2,1 project assessment will be the opening activity.  Students will respond to prompts on the board. 



Provide 3 things that went well on their project

2 things they would change and 

1 thing I should either keep or change for next year.

· Explore/Learning Activities: (approximate time:    15 min       )

· Give detailed, step-by-step instructions on how you will implement the lesson plan and what students will do during the lesson.  Include clear directions for activities. 
1. Students will share their answers from the 3,2,1 activity.  This discussion will lead into the Frayer diagram activity by allowing them recognize what they learned through the project.  For example:  how it helped them visualize the orbital arrangement and configuration. 
2. Complete the Frayer diagram as a free write (handout).    

· Explanation/Closure: (approximate time:         10-15min     )
· Explain how you will guide students to share what they have learned and connect their learning to key concepts.

1. Students will be asked to use a colored pen for the rest of the activity.  They will fill in answers that are shared by peers with the colored pen if they are different and deemed relevant by the student.

a. Students share their answers first with a partner

b. Then, as a class, they each share 1 concept.

2. Students use the rest of the period to study for the unit exam on electron arrangement with review questions on atomic structure.

The following class is the unit assessment.

3. Elements of effective instruction: (Describe how the lesson addresses each of the following.  If not applicable, explain.)

1. Describe how the lesson fosters intrinsic motivation to learn.

Students are engaged in this activity from the start.  They are allowed to select the building material which increases their desire to complete the project.  I also informed the students that the review (literacy strategies) will not be graded on the content.  I was surprised to find that students were very engaged in competing both literacy activities.  In fact, it was difficult to choose a medium piece.  The majority were high in quality with only a couple of students who submitted low-quality work.
2. Describe how the lesson elicits students’ prior knowledge.

This lesson was done at the end of 1st semester.  Although the focus was on electron placement, they utilized their knowledge of atomic structure throughout.  I built on this concept when thinking of the prompt boxes for the Frayer Diagram.  I asked students two atom prompts and two electron-specific prompts (prior knowledge building on current concepts). 
3. Describe how the lesson intellectually engages the students in making meaning of the targeted math/science content.

Visualizing the atom is difficult for most students.  Because they are so small, students have a hard time connecting the concepts of what they look like with how they function.  This lesson’s target is to allow students to build orbital configurations and place electrons in them according to the rules they have learned in class. 

Before assigning the model, my students were confused because they lacked the visualization necessary to fully grasp these concepts.  After the lesson, my students had a much clearer understanding of how electrons orbit the nucleus of an atom.

The literacy strategies further aided in this process because students could summarize what they learned as well as discuss their strengths and weaknesses with the project without having a formal grade attached. 
4. Describe how students:

· Science: Use evidence to support and/or critique claims.

Students utilized their models while completing the literacy review.  In some cases, as I walked around the room, students would show me “how” their claim worked with their models, or I would ask the why they did something, using their model as my prop, and they would explain it.  They also explained in an informal and formal way their literacy answers and supported them by using their models.
5. Describe how the students engage in making sense of the material covered in the lesson.

If it weren’t for the literacy strategy, I do not believe my students would have made the connections between the 3-d model and the atomic theories.  This ½ day lesson facilitated the necessary connections by allowing them time to organize then reinforce their learning.  It allowed them to brainstorm.  More importantly, they peer discussed and completed their missing information.  And finally, we discussed as a whole class which again allowed students’ to make connections between their answers and the answers of their peers supplemented with my discussions.
LIMSST Project Literacy Lesson Reflection Form
	Name:
	Amy Chase
	
	Date lesson was taught:
	1/19/11

	Lesson Title/Topic Area(s):

	Conclusion of 3-D Model Project


Literacy Emphasis: 

(Please discuss the literacy strategy(s) you embedded in this lesson.  How do the strategies support student thinking and meaning making? Be specific and use as much detail as possible.)
Students were allowed to share their feelings of the project in a 3,2,1 response.  I asked them to write three things that went well, two things they would change, and one thing that I should either keep the same or change for next year.  I had some students do the project incorrectly and wanted to give them a chance to reflect on this.  Very few models were “perfect” as this was hard to achieve.  And, some students had to re-do their models after bringing them in prior to the due date.  I wanted students to reflect not only on the project itself but also the value of team work, procrastination, and reading instructions.  
I modified a Frayer Diagram by choosing the content of the boxes.  Two of the boxes were prompts from a previous unit on the atomic models and the nucleus of atoms,  The final two boxes were on the electron and orbital configurations (the outside of the atom).  The 3-dimensional atomic model itself focused on electron arrangement, however, students were still imbedding information they gathered from the previous unit into the model.  The model itself aided in students meaning of the material by helping them visualize the atomic concept.  The Frayer Diagram enforced the knowledge by allowing them to make the connections on paper individually, and again with peers.   
Student Response to the Lesson:

(Describe the nature of student engagement in the math/science content presented in the lesson.  How effective was the strategy at supporting student reasoning? Describe evidence that the students were making sense of the content presented.)
Students responded well to this lesson.  By allowing students to first individually write, then peer discuss, gave them a chance to focus on their misconceptions and understandings.  I then, facilitated a discussion which did the same.  Students were engaged and enthusiastic to share answers, I feel, mostly due to the application of the model to their diagrams and 3,2,1 responses.  This was one of the highest-scoring tests this year in chemistry, despite the difficult content.
Lesson Reflection:

(What worked well with this lesson?  What challenges did you encounter in this lesson?  How would you change certain aspects of the lesson or the questions that you asked? How does this influence future lesson planning?)

I would keep the 3,2,1 and the Frayer diagram the same…as an end of unit review lesson.  I am, however, going to change the 3-D model lesson slightly.

1.  Group work-  Because of time, Students completed this project with a group member. 

Next year, I will give them the option of working by themselves or working with 

a partner.

2.  This project was done solely outside of class.   

Next year, I will plan for a block of time to allow them to gather ideas in 
class.  All work, however, will still be done outside of class.

4. Directions



I need to change wording so students understand NOT to include a nucleus.



I need to modify the rubric to make is more user-friendly



I need to ensure students don’t use pipe cleaners for the S-orbitals



I need to emphasize the difference between 3-Dand 2-D

Relationship to Previous Instruction:

(Have you taught this lesson/topic prior to the LIMSST project?  If so, how did your teaching of this lesson differ from what you taught before?  How did students’ reactions to this lesson differ?)

This lesson was not taught before by me.  

