[image: image1.png]Evidence #4 - Variegated Leaves

9. In groups, complete Evidence #4. Evidence #4 is on the computer. Follow the directions on the
computer.

10. Circle each part of the plant where the scientists tested for starch in this experiment. You will
want to circle more than one of these plant parts

the green part of the leaf

the white part of the leaf

the part of the leaf covered by the paper

the part of the leaf not covered by the paper

the stem

11. What do you conclude from this experiment?
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[image: image2.png]Lesson 1: What Do Chloroplasts Do?

1. In this lesson, you will use evidence to create and revise a model for the function of
chloroplasts.

2. Before you start this lesson, read the paragraph on chloroplasts in your textbook on page 281.
3. You will use four pieces of evidence to develop an initial model of the function of chloroplasts.
Evidence #1 - Elodea Experiment - Hands-on experiment
Evidence #2 - Bacteria Experiment - Research report
Evidence #3 - Where are chloroplasts found? - Computer simulation
Evidence #4 - Starch Experiment - Computer simulation
4. You will use two more pieces of evidence to revise your initial model.
Evidence #5 - What makes chloroplasts work? - Research report
Evidence #6 - Chloroplasts and Gases - Computer simulation
5. You will then discuss 2 or 3 student models in class.

6. Finally, your teacher will show you a new model, and you will evaluate it and revise it to make
it better.




[image: image3.png]Evidence #1 - Elodea Experiment
1. In pairs, complete Evidence #1. You will view elodea cells through a microscope and observe
the chloroplasts inside the plant cells. The procedure for this experiment can be found next to the
‘microscopes.

2. In the box provided below, individually write/draw your observations.

3. Individually, answer this question: What do you conclude from this experiment?

Evidence #2 - Bacterial Experiment

4. In pairs, read Evidence #2. This evidence s a research report that your teacher will give you.
After you have read through this evidence answer questions 5 and 6.
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[image: image4.png]5. Which of the following statements about the research report is correct? Circle the best answer.

A. The plant cell the scientists used is called Pseudomonas.

B. The bacteria try to get away from oxygen.

C. The bacteria go to places where there is a lot of oxygen.

D. The scientist used a magnifying glass to make his observations.

6. What can you conclude about chloroplasts from this experiment? Circle the best answer.

A. Shining light on cells causes oxygen to be used up near the chloroplasts.
B. Shining light on cells causes oxygen to be produced near the chloroplasts.
C. Shininglight on cells does not affect oxygen around chloroplasts.

D. The bacteria used in this study need oxygen in order to stay alive.

Evidence #3 - Where are Chloroplasts Found

7. In groups, complete Evidence #3. Evidence #3 is on the computer. Follow the directions on the

computer. Write down things that have many chloroplasts, few chloroplasts, and no chloroplasts
in the table below.

Many chloroplasts | Few chloroplasts | No chloroplasts

8. What do you conclude from this experiment?
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[image: image5.png]Evidence #5 - What makes chloroplasts work?

14. In pairs, read Evidence #5. This evidence is a research report that your teacher will provide
you. After you have read through this evidence answer questions 15 and 16.

15. What do you conclude from this research report?

16. What new information about the function of chloroplast did you learn from this piece of
evidence?

Evidence #6 - Chloroplasts and Gases

17.In pairs, complete Evidence #6 on the computer. Follow the instructions on the compute
sure to discuss everything that the computer asks you to discuss, and always give reasons for

ideas.

18. In pairs, discuss this question and write your best answer: What do you conclude from the
results of this study?

1]



[image: image6.png]19. In pairs, using what you have learned thus far from all 6 pieces of evidence make changes, if
needed, to your initial model.

Individually write your reasons for the changes you made.

3]
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[image: image8.png]12. In pairs, using what you have learned so far (from Evidence #1 through Evidence #4), make a
model showing the function of chloroplasts in the space below. Then, individually write an
explanation of your model.

Individually write an explanation of your model.

13.In groups, explain your models to each other. Then discuss:
How well do your models fit your class's criteria for good models?
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[image: image9.png]20. In groups, explain your models to each other. Then discuss:
How well do your models fit your class's criteria for good models?
Are there changes you could make to make your models fit the criteria even better?

21. Individually, explain why your model is a good model. Explain what evidence supports your

model, and explain in detail how the evidence supports your model.

22. Class discussion. Be prepared to present and discuss your model with the rest of the class.
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Lesson 1 –Function of Chloroplasts


Day 1 – Introduction to Chloroplast Evidence 1-3


Objective: Students will be able to draw conclusions from various pieces of evidence in order to get an initial idea of the function of chloroplasts in plant cells.  


Assessment: Do now (formative), evidence conclusions (formative), multiple choice questions (formative), evidence 1-3 discussions (formative), 


Materials: 


Student Worksheet: PRACCIS Chloroplast Student Packet


PRACCIS Evidence 2 handouts


Computers and PowerPoint for Evidence #3 (PRACCIS Chloroplast Evidence 3 Simulation)


Elodea Plant


Microscopes & Slides


Do now: Read the paragraph on chloroplasts in your textbook on page 281.


Procedure:  Follow the procedure on Pages 2-4.


Closure: Class discussion to summarize evidence 1-3.


Homework: No Homework


Modifications: 





Lesson 1 – Function of Chloroplasts


Unit: Cells


Lesson: 1


Main Idea: cellular organelles, chloroplasts, plant cells


Standards:


5.1 (Scientific Processes) All students will understand that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to be proficient in science


5.3 (Life Science) All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural systems arises in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.


CPI:


5.3.6.A.2.  Model and explain ways in which organelles work together to meet the cell’s needs.  


5.1.P.D.1.  Represent observations and work through drawing, recording data, and “writing.”


5.1.4.D.2.  Work collaboratively to pose, refine, and evaluate questions, investigations, models and theories.


5.1.8.D.2. Engage in productive scientific discussion practices during conversation with peers, both face-to-face and virtually, in the context of scientific investigations and model-building. 





Lesson Timeline: 4 Days Total


Day 1 – Introduction to Chloroplast Evidence


Day 2 – Initial Models


Day 3 – Finish Evidence


Day 4 – Model Revision








Day 1 – Introduction to Chloroplast Evidence 1-3


 Introduce Lesson (5 min)


“In this lesson we are going to learn about the function of chloroplasts in cells.  In order to determine the function of chloroplasts you will look at 6 pieces of evidence.  You will use this evidence to produce a model for the function of chloroplasts.”  


This page serves as an outline for the lesson.  You can discuss briefly what the students will be doing during each part of this lesson.  


Read the outline to the class.  #2 in the outline students will complete as a do now.


Tell students that in this lesson they will be working in pairs and groups and that it is important for them during group discussions to give reasons for their answers and to disagree with group members appropriately.   


  

















Day 1 – Introduction to Chloroplasts Evidence 1-3





Evidence 1:   This evidence should be completed in about 10-12 minutes.  


(#1) Introduce Evidence #1 to the students.  This is a hands on experiment were students look at the elodea plant under a microscope.  Students work in pairs.  The procedure for this experiment will be placed next to each of the microscopes in the classroom.  Recap how to use the microscope with the students before they use them.  


(#2)  Students draw their observations in the space provided.  Ask students to discuss in pairs what conclusions they can draw from their observations before they write individually.


(#3)  Students then individually write a conclusion for their findings/observations.  This piece of evidence informs students that chloroplasts are found in plant cells and are green.  


(#4)  Invite several pairs to briefly share their conclusions with the class.  It is likely that there will be multiple acceptable conclusions that are slightly different.  Invite students to share any disagreements they have with a conclusion that is provided by any pair. 


Evidence 2: This evidence should be completed in about 14 mintues.


(#4)  Introduce Evidence #2 to the students.  This is a scientific report students read.  This will be given to students as a separate handout.  Give students 7 minutes to read and discuss this piece of evidence with their partners.  Remind students to give reasons during their discussions.   





Day 1 – Introduction to Chloroplasts Evidence 1-3


Evidence 2 (cont): 


(#5 and #6) When students are finished reading and discussing this evidence with their partner, they should then answer the two multiple-choice questions.  Question #5 is a content-based question to make sure students understand what happened during the experiment.  Question #6 asks students to pick the conclusion of the experiment.  


     After students answer, they briefly check their answers in pairs. If they agree, they explain why they both think their answer is right. If they disagree, they explain their respective ideas.  


       You may want to hold a class discussion about this evidence; ask students to share their answers to these two questions and explain their reasons for their answers.  Remind students that if they do change their answers after this discussion, that they should do so in red pen.  Take about 5 minutes to hold this class discussion.   


Evidence 3:  This evidence should be completed in about 10 mintues.


(#7)  Introduce Evidence #3 to the students.  This is a computer simulation and students will work in groups.  Provide a brief overview for student of what to do.  Tell students that they will have about 7 minutes to check different plants and animals to find out what has chloroplasts and what does not.  Tell them that they need to make good choices of what to check so they can learn as much as possible in 7 minutes about what has many chloroplasts, what has few, and what has no chloroplasts.  Have students write down things they find in each category in the table.  


(#8) As a group, students write a conclusion for this experiment.  Give groups about 2-3 minutes for writing.  


Closure:  Hold a brief class discussion to summarize the findings of Evidence 1-3 in relation to the function of chloroplasts.  Encourage students to share their own ideas at this point without offering your own suggestions yet. 





Lesson 1 –Function of Chloroplasts


Day 2 – Initial Models 


Objective: Students will be able to generate an initial model of the function of chloroplast in plant cells.


Assessment: Evidence #4 Multiple Choice Question (Formative), Chloroplast model generation (formative), model discussion (formative)


Materials: 


Student Worksheet: PRACCIS Chloroplast Student Packet


Computers and PowerPoint for Evidence #4 (PRACCIS Chloroplast Evidence 4 Simulation)


Do now: Write down one function of chloroplasts from the evidence you looked at yesterday. 


Procedure: Follow the procedure on Page 6-7.


Closure: Students will share initial models of the function of chloroplast with the class.


Homework: No Homework


Modifications: 








Lesson 1 – Function of Chloroplasts


Unit: Cells


Lesson: 1


Main Idea: cellular organelles, chloroplasts, plant cells


Standards:


5.1 (Scientific Processes) All students will understand that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to be proficient in science


5.3 (Life Science) All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural systems arises in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.


CPI:


5.3.6.A.2.  Model and explain ways in which organelles work together to meet the cell’s needs.  


5.1.P.D.1.  Represent observations and work through drawing, recording data, and “writing.”


5.1.4.D.2.  Work collaboratively to pose, refine, and evaluate questions, investigations, models and theories.


5.1.8.D.2. Engage in productive scientific discussion practices during conversation with peers, both face-to-face and virtually, in the context of scientific investigations and model-building. 





Lesson Timeline: 4 Days Total


Day 1 – Introduction to Chloroplast Evidence


Day 2 – Initial Models


Day 3 – Finish Evidence


Day 4 – Model Revision








Day 2 – Initial Models


Have students finish any of the first three pieces of evidence they did not complete on day one. A brief summary of Evidence 1-3 from Day 1 could be done here as well.    


Evidence 4.  This evidence should be completed in about 15 minutes.  


(#9) Introduce Evidence #4.  This evidence is a computer simulation.  Have pairs work through the simulation.  Students can go through the simulation a second time if needed. Give students about 8 minutes to go through the simulation.    


(#10)  After students complete the simulation they are asked to answer a content understanding question about the evidence.  Students should circle all correct answers. (1 min)  


(#11)  In pairs students then write a conclusion for this experiment.  They should try to develop a conclusion that they both agree to, and then they each write down the same conclusion. Students’ conclusions should note that chloroplasts produce glucose (sugar) (or starch).  Give students 2-3 minutes to write.  Have them write their own conclusions before discussing them. 


A short class discussion may be needed to make sure students came to the correct conclusion. Invite students to share their ideas and their reasons for their ideas, and to indicate whether they agree or disagree with their classmates.  Make sure, by the end, that students understand that the production of starch entails the production of glucose.  (3 mintues)   
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Day 2 – Initial Models


Initial Models - This should be completed in about 27 minutes.  


(#12).  In pairs students make a model for the function of chloroplasts.  The models they produce should include what they learned from evidence 1-4.  (20 min)


Evidence 1:  Chloroplasts are green and found in plant cells.


Evidence 2:  Oxygen is produced near the chloroplasts when light is shined on them.


Evidence 3:  Many chloroplasts are found in plant cells.


Evidence 4:  Chloroplasts take in light to produce glucose.


After students complete their models they individually explain their models in words. 





(#13)  Students get into groups and share their models. (A group of four includes two pairs each of which has its own model to share.)  They should explain their models to each other, and explain why they did what they did in their models. The groups then discuss how well the models fit the class criteria for good models. Make sure students are referencing the class criteria list during this discussion.  Also, during this group discussion students should provide reasons and disagree with group members appropriately.   


Discussions should last for about 5-7 minutes.  


** It would be good to encourage students to include more than just words (e.g., diagrams).  Encourage them to them think back to the models they looked at during the intro to models activity.
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In #13, after explaining their models to each other, students in M condition answer three questions instead:


A.  What new piece of evidence would you like to see that would help support your model?


B.  Can you think of an experiment that would help you find out more 


to make your model better?   


C.  So far, what have you learned about chloroplasts that was not in your textbook?














Lesson 1 – Function of Chloroplasts


Unit: Cells


Lesson: 1


Main Idea: Inheritance Patterns, Variation, Genetic Structure and Terminology


Standards:


5.1 (Scientific Processes) All students will understand that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to be proficient in science


5.3 (Life Science) All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural systems arises in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.


CPI:


5.3.6.A.2.  Model and explain ways in which organelles work together to meet the cell’s needs.  


5.1.P.D.1.  Represent observations and work through drawing, recording data, and “writing.”


5.1.4.D.2.  Work collaboratively to pose, refine, and evaluate questions, investigations, models and theories.


5.1.8.D.2. Engage in productive scientific discussion practices during conversation with peers, both face-to-face and virtually, in the context of scientific investigations and model-building. 





Lesson Timeline: 4 Days Total


Day 1 – Introduction to Chloroplast Evidence


Day 2 – Initial Models


Day 3 – Finish Evidence


Day 4 – Model Revision











Lesson 1 –Function of Chloroplasts


Day 3 – Evidence 5 and 6 


Objective: Students will be able to evaluate two new pieces of evidence to help them refine their initial model of the function of chloroplasts.


Assessment: Evidence #5 and #6 conclusions (formative), class discussion on evidence 5 and 6 (formative).


Materials: 


Student Worksheet: PRACCIS Chloroplast Student Packet


PRACCIS Evidence #5 handout


Computer and PowerPoint for Evidence #6 (PRACCIS Chloroplast Evidence 6 Simulation


Do now: Write down your current understanding of the function of chloroplasts.


Procedure: Follow the procedures on Pages 9.


Closure: Class discussion on the conclusions of evidence 5 and 6.


Homework: No homework


Modifications: 








Day 3 – Evidence 5 and 6


Start Day 3 by having pairs share some of their initial models from Day 2 with the rest of the class.  (5 mintues)


Evidence 5:  This evidence should be completed in about 16 minutes


(#14) Introduce Evidence #5.  This evidence is a research report and is provided to students on a handout.  Students complete this evidence in pairs.  Have students read Evidence #5 in pairs.  Give students 10 minutes to read Evidence #5.  This evidence informs students about the structure of chloroplasts (called grana).  Grana are stacks of little stacks with chloroplast in them.  The picture on page 281 of their textbook shows this arrangement.  Also, students learn that plants with normal chloroplasts produce large amounts of glucose.  


(#15) Students in pairs write a conclusion for this research report.  Students discuss the conclusion, reach agreement, and then write their conclusion. Give students 2-3 minutes to write.  


(#16) Students are then asked to write down the new information learned about chloroplasts from reading this research report.  Give students 2-3 minutes to write.  


You can follow-up with short class discussion aboutthis evidence to check for understanding.  


Evidence 6:  This evidence should be completed in about 16 minutes


(#17)  Introduce Evidence #6.  This is a computer simulation and students work in pairs.  During the simulation the students are asked questions to discuss in pairs.  Make sure students are giving reasons during this discussion.  This evidence shows that chloroplasts take in light and carbon dioxide to produce oxygen.  Give students 12 minutes to complete this evidence.   


(#18)  In pairs students write a conclusion for this evidence.  Give students 4 minutes to write and discuss.  


You can follow-up with short class discussion aboutthis evidence to check for understanding.  

















 
































Lesson 1 –Function of Chloroplasts


Day 4 – Model Revision 


Objective: Students will be able to produce a final model for the function of chloroplasts. 


Assessment: Final model (formative), class discussion on models (formative).


Materials: 


Student Worksheet: PRACCIS Chloroplast Student Packet


Do now: Summarize the conclusion of either evidence 5 or evidence 6.


Procedure: Follow the procedures on Pages 11-12


Closure: Develop a class definition for the function of chloroplasts.


Homework: No Homework


Modifications: Insert Modifications here








Lesson 1 – Function of Chloroplasts


Unit: Cells


Lesson: 1


Main Idea: Inheritance Patterns, Variation, Genetic Structure and Terminology


Standards:


5.1 (Scientific Processes) All students will understand that science is both a body of knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises knowledge. The four Science Practices strands encompass the knowledge and reasoning skills that students must acquire to be proficient in science


5.3 (Life Science) All students will understand that life science principles are powerful conceptual tools for making sense of the complexity, diversity, and interconnectedness of life on Earth. Order in natural systems arises in accordance with rules that govern the physical world, and the order of natural systems can be modeled and predicted through the use of mathematics.


CPI:


5.3.6.A.2.  Model and explain ways in which organelles work together to meet the cell’s needs.  


5.1.P.D.1.  Represent observations and work through drawing, recording data, and “writing.”


5.1.4.D.2.  Work collaboratively to pose, refine, and evaluate questions, investigations, models and theories.


5.1.8.D.2. Engage in productive scientific discussion practices during conversation with peers, both face-to-face and virtually, in the context of scientific investigations and model-building. 





Lesson Timeline: 4 Days Total


Day 1 – Introduction to Chloroplast Evidence


Day 2 – Initial Models


Day 3 – Finish Evidence


Day 4 – Model Revision








Day 4 – Model Revision


(#19).  Have pairs discuss what they have learned about the function of chloroplasts from Evidence #5 - #6.  What are their new models of chloroplast going to need? 


Encourage students to build on their initial models they developed on Day 2. 


Then, in pairs, they draw/write their models in the box, and explain their models in their own words individually.  Make sure students are giving a full description of their model and not just what they added to their original model.


Make sure to remind students to be thinking about the class criteria for good models while they are revising their initial models.  











 
































M condition: In #20, Students discuss instead after they explain their models to each other:  


	A.  The changes you made to your model.


	B.  What have you learned now about chloroplasts that was not in your textbook?








Day 4 – Model Revision


(#20).  Students form groups with another pair and discuss how well the two models fit the class’s criteria for good evidence.  Students should discuss as many of the criteria as possible during this discussion.  Make sure students are giving reasons and disagreeing appropriately with their group members.    


(#21) Students individually explain why their model is a good model.  Express the importance and guidelines of writing good detailed responses for this question to the students.  Answers should include an explanation of what evidence supports your model (students should talk about ALL pieces of evidence that support their model) and explain how these pieces of evidence support their model.  



































Day 4 – Model Revision


 (#22)  ARGUMENTATIVE CLASS DISCUSSION.


You can have students share their models (you might want to pick models that are wrong) for this discussion, or you can generate 2-3 models on large paper for students to discuss, including at least one inadequate model.  Some students’ models may have wrong input/outputs (e.g., CO2 being produced and not used by chloroplasts).     An example of a bad model that you might use as one of the three models the model shown to the left. 


 


In the argumentative discussion, pose the central question:


	Which model is best? (You can also ask, which model is worst?)


	Encourage students to give reasons for their ideas and respond directly to each others’ ideas. Play the devil’s advocate if it will help to get them to engage in argumentation about one or more of the models. Example questions: 


	


	Example of possible sub-questions.


What do you think about Sue’s argument?


Does any one agree/disagree with what Julio said? 


What do you think about Evidence 5?  //  What does Evidence 5 show about chloroplasts?


Which of these models fits Evidence 6 the best? 


What do you think about Stephen’s answer/reasons/argument? 


Does anyone have a different idea?


Who else has an idea?


Which is the strongest evidence for Model A (or Model B, or Model C)?





Encourage students to use the MODEL GOODNESS CRITERIA  in their arguments about which models are better. Thus, arguments about which models are clearest, easiest to understand, appropriately detailed, etc., are relevant as well as are arguments about evidence fit. 


       If students want to make changes to their model after the discussion, they should make changes with their red pens. 





        Aim to end with a final agreed statement of the function of chloroplasts.  





**If time permits you can generate a bad model and have students revise this model to make it better. An example of a poor model is provided to you on the next page.   
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