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	TEAM Lesson Plan Template

	Teacher:  Alex Aitken

	Subject/Grade: Elementary Science

	Lesson Title: Energy (Slides 80 – 111)

	STANDARDS
	Identify what you intend to teach.  State, Common Core, ACT College Readiness Standards and/or State Competencies; Enduring Understandings and Essential Questions.

	
3.PS3.1: Recognize that energy is present when objects move; describe the effects of energy transfer from one object to another.

4.PS3.1: Use evidence to explain the cause and effect relationship between the speed of an object and the energy of an object.

[bookmark: _Int_FeUZRNAp]6.PS3.4: Conduct an investigation to demonstrate the way that heat (thermal energy) moves among objects through radiation, conduction, or convection.




	OBJECTIVE(s)/Sub-Objectives
	Connect prior learning to new learning.  Clear, Specific, Observable, Demanding, High Quality, Measurable, Aligned to Standard(s), and Integrated with other subjects, build on prior student knowledge
Student-Friendly (I Can Statement)

	
I can recognize that energy is present when objects move.

I can observe candy dissolving in water at different temperatures.

I can describe how the temperature of water affects the speed at which candy dissolves. 

I can model energy transfer between particles with marbles. 


	MATERIALS AND RESOURCES 
	Content-related: Clearly supports lesson objective(s); rigorous & relevant; Incorporates multimedia & resources beyond the textbook. 


	Activities & Materials 
__ Centers __ Game __ Journal __ IPads _X_ PowerPoint __ Smartboard __ Laptop/Computers
 _X _ Internet Resource (Include URLs) 
Whole-class Activities for changes in particle speed:
https://openscied.org/gas-particle-motion/  
https://openscied.org/collisions-up-close/
Other: 3 plastic cups, 1 250mL beaker, Cold, hot, and room-temperature water, food coloring, flipchart or whiteboard, markers, science notebooks, serving tray, glass marbles 
What if the technology is not working?
Technology is needed to watch the videos of phenomena the students will be analyzing. While these phenomena could technically be demonstrated, it would be unwise to light a fire (even if controlled) in an elementary school setting. Likewise, the evaporating cup of water is something that can only be shown in a video format. Within this activity, if the videos do not work, students cannot write their observations about the videos on the flipboard.
Technology is also needed for the computer simulation of particles in motion model. Once again, this model can only be appropriately demonstrated with this technology.
Routine for distributing materials
The materials for the first set of activities (cups, candy, water of varying temperatures, food coloring) will be distributed after the video discussion portion of the lesson. As the activities progress, students can obtain more hot or cold water as needed. They also will have a reading passed out after the food coloring activity.
The next set of activities after the close reading will have all materials (serving tray, glass marbles, etc.) passed out at the beginning of the first of those activities.



	ACCOMMODATIONS/ADAPTATIONS
	Learning styles and interests.  Anticipate learning difficulties, regularly incorporate student interests & cultural heritage; differentiate instructional methods.

	Modifications/Plans for Diverse Learners (NOTE: Clearly identify where you will use each of these in your lesson; do not just check the box!)
Differentiation
----- Content ----- Process -----Product ----- Tiered Assignments ----- Flexible Grouping
----- Learning Centers ____ Other ______________________________________

Accommodations
___ Preferential Seating ___ Extended Time _X_ Small Group ___ Peer Tutoring 
___ Modified Assignments ___ Other 
Early Finishers:





	MOTIVATING STUDENTS/ANTICIPATORY SET
	“Hook”:  Engage students’ attention and focus on learning.  Personally meaningful and relevant.

	
[bookmark: _Int_r9MGQPR2]The lesson begins by showing students three videos of interesting science phenomena. The first video shows how a paper cup will burn in a fire, but a paper cup full of water will not burn in the same fire. The second video shows a glass of water evaporating over 66 days. The third video shows steam coming off a cup in slow motion. Between each video, students will be asked to talk in a group about things they noticed and wondered about. These observations will be recorded by the teacher on a flipboard with two columns: “I Notice” and “I Wonder”.

	INSTRUCTIONAL PROCEDURES
	Step-by-Step Procedures-Lesson Sequence: Basic to Complex.  Lesson includes visuals, modeling, logical sequencing and segmenting (beginning, middle, ending); essential information; concise communication; grouping strategies; differentiated instructional strategies to provide intervention & extension; seamless routines; varied instructional strategies; key concepts & ideas highlighted regularly.

	Introduction 
Today we will look at the phenomena of particles in motion. Everything is made up of particles (atoms and molecules) which are constantly moving and colliding with each other. Because of these particles being in motion with each other, this leads to several interesting effects we can study. We will also be looking at how temperature impacts the motion of particles. Do colder particles move slower than hot particles? We will find out here shortly in the first set of activities. If we let peppermint dissolve in cold, warm, and hot water, which one will the candy fully dissolve in first? Likewise, what temperature of water will food coloring fully mix in first?
Motivating Students 
_X_ Relate to Real World  
Presenting Instructional Content 
_X_ Hands-On experiment with candy in the water and marbles on the tray
_X_ Video 
_X_ Discussion of “I notice” and “I wonder”
 _X_ Discovery Learning 
https://openscied.org/gas-particle-motion/
https://openscied.org/collisions-up-close/
Instructional strategies:
Input - Hook (Set) 
[bookmark: _Int_atcDUWcC]The lesson begins by showing students three videos of interesting science phenomena. The first video shows how a paper cup will burn in a fire, but a paper cup full of water will not burn in the same fire. The second video shows a glass of water evaporating over 66 days. The third video shows steam coming off a cup in slow motion. Between each video, students will be asked to talk in a group about things they noticed and wondered about. These observations will be recorded by the teacher on a flipboard with two columns: “I Notice” and “I Wonder”.  
Next, the students will turn and talk with each other. Topics of discussion will be “How are hot tea and iced tea similar and different?”, “What if we zoomed in really close?”, and “What could be similar or different at the particle scale?”. Students will be given a designated amount of time to do this.
The turn and talk will continue with two new questions: “If we zoomed in to our original cup of cold water at 0 minutes and later at 30 minutes, how would the particles be the same or different?” and “If we zoomed in to a cup of hot water at 0 minutes and later at 30 minutes, how would the particles be the same or different?”
-------------------------------------------------------------------------------------------------------------------------------------------------
Now the students will transition to a different activity. Students will retrieve and open their science notebooks. At the top of the page, they will write “Candy in Water”, then make a T-chart underneath with columns “Notice” and “Wonder.” They will be shown a video of peppermint candy placed in cups of water. There are three different cups present: one filled with cold water, one filled with warm water, and one filled with hot water. One peppermint candy is placed in each cup and students will witness the differing effects temperature has on the peppermint candy. As they watch this video, they will record what they notice and what they wonder.
Students will now turn and talk. Questions they will discuss are “What if we only had a cup of plain hot or cold water – do you think there are particles moving around that we cannot see?” and “What could we do to see them?”
There will now be a transition to a Food Coloring Lab. Students will go to the next page in their science notebooks. At the top of the page, they will write “Food Coloring Lab”. Just below that they will write “Observations:” and draw two cups: one labeled cold water and one labeled hot water. They will be asked “What similarities and differences did you notice between the cold and hot water?” They will then draw/write about those similarities and differences.
On the next page, the students will predict what will happen when food coloring is added to room-temperature water. They will draw two cups: one labeled “Prediction” and one labeled “Observation.” They will first draw in their prediction on the prediction cup. Then, they will watch what happens and draw what they observe.
Next, students will turn and talk about “What is the difference between something that is cold versus something that is hot?” Guiding points provided are “Share your observations from the lab: What was something similar about the way you showed food coloring in the cold, hot, and room temperature water? What was something different?”
-------------------------------------------------------------------------------------------------------------------------------------------------
Students will then read about a historical experiment, James Joule’s device, using close reading strategies. When everyone is finished reading, a reading discussion will take place. Students will be asked “What key ideas did you summarize that help us answer our question ‘How is the movement in water related to its temperature?’”
Students will then turn and talk given the following prompt: “Using information from the dissolving candy video, the Food Coloring Lab, and the reading, discuss your answers to the question “What is the difference between a cold and a hot liquid?”
After the turn and talk period is over, students will be instructed to turn to the next page in their science notebook. They will make a T-chart with columns “Particles in Cold Water” and “Particles in Room Temperature Water.” They will then be told to “Draw what you think the particles are doing in cold water” and “Draw what you think the particles are doing after the water warms up to room temperature.”
They will then turn and talk to compare their drawing with the person beside them. They will be given the following prompts: How are your drawings similar? How are they different? How does what you have drawn help explain what is happening in the boiling water in the paper cup in the fire?”
We added room temperature water to a cup and surrounded it with cold water. The cold water outside the cup warmed up and the room temperature water insider the cup cooled down. Whole class discussion: What happens to the speed of the particles in the liquid when the temperature drops? How about when the temperature goes up? What were some things that seemed to cause changes in speed for a single particle as it moved about?
Whole-class Activity #1: Two simulations for changes in particle speed: https://openscied.org/gas-particle-motion/  https://openscied.org/collisions-up-close/
Small-group Activity #2: Each group will get a serving tray and marbles. Students will be given the following directions:
· Prop the back of the tray up a couple inches (with a book), so that it is tilted up
· Place 2 marbles on the left side of the tray
· Have one partner slowly roll the right-most marble slowly to the right
· Have the second partner roll the other marble faster to the right so that it collides with the first rolling marble about midway along the tray bottom
· Observe how the collision affects the speed of both marbles
· Repeat the previous steps until you have determined whether what you saw happening to the speeds of the simulated particles in a collision is also happening here.
Whole-class Activity: Students will complete the following chart as a class:
[image: ] 
Small-group Activity #3: Students will be given the following instructions:
· Prop the back of the tray up a couple inches (e.g., with a book), so that the back right corner is tilted up. 
· Place all but 1 of the marbles on the left side of the tray so they cluster together. 
· Have one partner slowly roll the 1 remaining marble along the bottom of the tray from right to left, so that it eventually collides with the marble cluster. Try this at different speeds. 
· Observe how the collision affects the motion of all the marbles.
They will then complete the following chart with their groups:
[image: ]

Individual Explanation: Students will complete the “Making Sense” question on their handouts.
Apply what you just did to the particles of matter in our cup experiments. We put room-temperature water inside a cup and surrounded it with cold water. The cold water outside the cup increased in temperature and the room-temperature water inside the cup decreased in temperature. What did you figure out today about particle collisions that could help explain these temperature changes?
Turn and Talk: How do our results from our investigations yesterday with marbles help explain what is happening between all the particles that make up the matter in our cup systems?
Whole-class Discussion: Particles in solids are always moving. Unlike those in liquids and gases, though, they can’t move about freely. They can only vibrate back and forth in place.   
How do you think the motion of particles in a solid at a lower temperature would compare with the motion of particles in a solid at a higher temperature? 
 Do you think particles in solids can transfer kinetic energy to neighboring particles through collisions?

Modeling and Guided Practice - describe what you will do to guide the students in practicing the skills you taught them through your input. Guided practice involves you working with them step-by-step, listening to or watching their performance, finding out where they are having problems (so this is a form of formative assessment). As you do this, or after you have monitored their progress:
	Check for Understanding (CFU) – 
What am I doing for students that progress at different rates? 

What do I do if they get it? 
Offer praise to students who understand the concepts
What do I do if they don’t get it? 
I will assist the group that is struggling by trying to point them in the right direction, either by asking them questions and guide their responses in a way where they begin to understand the concept, or by offering a key phrase or small explanation of a concept in hopes that the students will then have what is needed to understand the rest of the concept on their own. Once the activities are complete, I will go over the answers and fully explain the concepts taught to the class.


	QUESTIONING/THINKING/PROBLEM SOLVING (embedded throughout)
	Balanced mix of question types.  Utilizes Blooms Taxonomy/Webb’s Depth of Knowledge; high frequency; purposeful & coherent; require active responses; balance based on volunteers/non-volunteers, ability, & gender; lead to further inquiry & self-directed learning.  Implement four types of thinking (Analytical, Practical, Creative, & Research-based) & Teach/Reinforce problem-solving types.  Provide opportunities for students to generate ideas & alternatives; analyze, evaluate & explain information from multiple perspectives & viewpoints.

	Questioning  Guiding Questions: (Blooms) (NOTE: Clearly identify where you will use each of these in your lesson; do not just check the box!)

Knowledge:
Comprehension: 
Application:
Analysis: 
Synthesis:
Evaluation: 
Thinking 
       _x_ Practical – Dissolving sugar or other solutes is important in cooking 
_x_ Analytical – Students compare and contrast the motion of particles and explain the differences in terms of temperature  
What am I going to do to give Students an opportunity to? 
1. Generate variety of ideas: Use I notice/I wonder charts

2. Analyze problems from multiple viewpoints: Observe particle motion with die in liquids and using marbles as models of particles. 

Problem Solving 
__x_ Abstraction Marbles are a model for particles 
__x_ Drawing conclusions/Justifying Solutions  Students will explain why candy dissolves at a different rate for different temperatures of water. 
 _x__ Predicting Outcomes Students will predict what they expect to observe before conducting the experiment 
_x__ Observing and Experimenting 




	GROUPING
	Maximize student understanding & learning Varied group composition (race, gender, ability, & age); clearly understood roles, responsibilities & group work expectations; accountability for group & individual work; student opportunities for goal setting, reflection & evaluation of learning.

	· Form heterogeneous groups of four to five students. 
· All members of the group will have the role of “observer.”  There will also be a time keeper, a recorder, and a reporter. 
· The teacher will assign expectations to the whole group before each experiment. 
· Groups will contribute to a whole-group discussion after each experiment.  The group will produce entries in their science notebooks. 






	ASSESSMENT
	Formative and/or summative assessment.  A variety of assessments, including rubrics, measure achievement of objectives and informs instruction.  

	_x__ Teacher Made Test  A test on a later day can include pictures of particle motion and ask students to order the pictures from coolest to hottest
_X_ Journal  Students will write in their science notebooks 
_X_ Questions/Answers
 _X_ The teacher will observe students’ questions and discussion to determine how well the students understand particle motion  

	*Students should achieve _____% mastery of this objective: ________________________________



	CLOSURE
	Reflection/Wrap Up. Summarizing, reminding, reflecting, restarting, connecting.

	During the conclusion part of creating an effective lesson plan teachers must sum up the ideas learned from the lesson. A teacher should also relate this information to future and past coursework to provide students with a broad understanding of the ideas learned. It is important to allow students enough time to ask questions, assert assumptions, and summarize the lesson during this part of the lesson plan.
· Review/Summary: wrap up what has been learned and accomplished in the lesson (even if they are in the middle of an exercise, it is still important to summarize to the point where they are now). Ideally involve students in this synthesis. 
· Preview for next lesson: link what they did to day with where they are going next. 
· Upcoming assignments: remind them of any upcoming assignments. 
Today we…. Turn to your partner and…. Let’s review our I Can statements…… 
Here is your exit ticket for today…..
Follow-up Activities/Extension These may be designed to create a longer or more intense lesson. For example, if the class is able to cover the material in a lesson much faster than expected, extensions may prove helpful. Extensions may also be useful in various parts of a lesson where the teacher (and class) decides they should spend more time on a skill or topic.

Reflection: You must reflect on every lesson you teach.




NOTES:






This lesson uses material from OpenSciEd, licensed under the Creative Commons BY 4.0 license  https://creativecommons.org/licenses/by/4.0/ This lesson itself is licensed under the Creative Commons Attribution-ShareAlike 4.0 International License. To view a copy of this license, visit http://creativecommons.org/licenses/by-sa/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.
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