LIMSST– Science Notebooks

Name:  __101__
Course:  ____Biology____
Grade:  __10___
Unit:  ______Osmosis_____

Big Idea:  _____Water moves in and out of a cell through osmosis.__________

Subconcept:   Solutions can be isotonic, hypotonic or hypertonic in relation to a cell. 
Lesson:  __Potato Osmosis Lab_________

Date Taught:  _________________

Idaho Standards (or National Standards):  
	Goal 1.3: Understand Constancy, Change, and Measurement
	9-10.B.1.3.1 Measure changes that can occur in and among systems. (648.03b)
	9-10.B.1.3.2 Analyze changes that can occur in and among systems. (648.03b)
	9-10.B.1.3.3 Measure and calculate using the metric system. (648.03c)

	Goal 1.6: Understand Scientific Inquiry and Develop Critical Thinking Skills
	9-10.B.1.6.1 Identify questions and concepts that guide scientific investigations. (649.01a)
	9-10.B.1.6.2 Utilize the components of scientific problem solving to design, conduct, and communicate results of investigations. (649.01b)
	9-10.B.1.6.3 Use appropriate technology and mathematics to make investigations. (649.01c)

	9-10.B.1.6.4 Formulate scientific explanations and models using logic and evidence. (649.01d)
	9-10.B.1.6.5 Analyze alternative explanations and models. (649.01e)
	9-10.B.1.6.6 Communicate and defend a scientific argument. (649.01f)
	9-10.B.1.6.4 Formulate scientific explanations and models using logic and evidence. (649.01d)

	Goal 3.2: Understand the Relationship between Matter and Energy in Living Systems
	9-10.B.3.2.1 Explain how matter tends toward more disorganized states (entropy). (653.01a)
	9-10.B.3.2.2 Explain how organisms use the continuous input of energy and matter to maintain their chemical and physical organization. (653.01b)


I N T E N D E D     C U R R I C U L U M

LESSON CONTENT GOALS              
GUIDING QUESTIONS (displayed during Making Meaning Conference)




I M P L E M E N T E D     C U R R I C U L U M

ENGAGING SCENARIO


OBJECTIVE QUESTION (discussed by groups, recorded in notebooks)
















PREDICTION/HYPOTHESIS (discussed by groups, recorded in notebooks)


PLANNING

General Plan


MATERIALS: 


Operational Plan


DATA CHART 

MAKING MEANING CONFERENCE (Teacher directed).
1) Making a class data chart

After completing the charts in their notebooks, the groups share their results with the class. Record the data on the board or overhead transparency discuss and analyze results. Students can add observations and other comments to their notebooks. 

2) Looking for patterns from the data charts:

Teacher asks: What does this tell us? Is there a rule? Is there a pattern here? (focusing on the lesson content goals.)

Teacher will guide students in writing CLAIMS AND EVIDENCE based on the data chart(s) as students share information, teacher will assist students in associating their claim with the evidence. Once finished teacher states” Based on our claims lets REVISIT THE GUIDING QUESTIONS and discuss the answers based on our evidence.” Teacher then goes over the guiding questions and makes sure students are able to respond to them.

Examples 

CLAIM                                    


               EVIDENCE





LIMSST Project Literacy Lesson Reflection Form
Date of Lesson: ___10/22/08


Lesson Title/Topic Areas: 


Literacy Strategies Used: 

(Please discuss what literacy strategies you embedded in this lesson. What were your goals in using these strategies?)

Student Response to the Lesson:

(Was the strategy effective? Were students able to read/write as needed in this lesson? What attitudes were displayed? How did specific

 students and/or the class do? How did the literacy strategy aid in developing student understanding of the topic?  Cite specific evidence from the samples of student work)

Lesson Reflection:

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


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?)





























What will be the sequence of steps or procedures you will follow to conduct your investigation?


Put on goggles and aprons


Label 3 beakers A, B and C


Obtain 3 slices of potato and 20 mL of solutions A, B and C in the appropriate beakers.


Weigh each potato slice as A, B or C and record beginning mass in Data table.


Place the potato slices in the respective beakers and solutions.


Set in a cool place overnight.


Remove potatoes from solution and dab dry on paper towel. Be careful not to mix up your potatoes.


Weigh each potato and record mass in data table. 


Calculate change in mass and percent change and record in data table. 






































What are we going to keep the same?


Potato size


Amount of solution


What are we going to change?


Type of solution


What are we going to observe or measure?


Percent change in mass of the potatos.









































I like the science notebook format and use it consistently in all of my classes all year long. I think it is an effective way to judge student understanding of concepts and it teaches the students to apply what they have learned in class to other situations. The biggest challenge I have this year, which is more of a problem than I have ever had in the past, is the students’ attitude towards writing. To many of them, writing is such a chore I feel as if I am punishing them by having them write. It is not always because they are unable to write, mostly because it is “work”. They do not mind worksheets where they fill in a word or two, but the idea of writing a page or two for a lab, even if some of it is just copying procedure, is so unappealing they will sometimes just quit by the time it comes to the conclusion. I acknowledge that in some cases it is that the kids are very poor writers and the mechanics of it is what is so daunting, but for the majority, I see it as simple laziness. I am unwilling to give in to them and cut out the lab write-ups because of their complaining, but it is a constant frustration. I have considered typing up portions of the lab for them and having them fill in key parts, such as in some of the forms we have seen in LIMSST class. I have not done this yet because I feel that I would be facilitating their laziness in most cases. I would consider the abbreviated version of a write-up for elementary or junior high students, but in my opinion a sophomore should be able to write on their own. I will continue to do labs in my classes because I feel that they are the best way to teach and I will continue to require lab write-ups and try to resist the complaining.





I taught this lesson last year, using the same notebooking format. I did make a few changes to the procedure to make the lab more inquiry based rather than discovery and I think the changes were beneficial. Last year, the students knew which solution was salt water and had to predict what would happen to the potato. This year they did not know which solution was hypertonic, hypotonic or isotonic and they had to use the potatoes to figure out which was which. This required them to use more of their knowledge and reasoning in the hypotheses and conclusions. I was very  pleased with most of their thought processes. 





I used the science notebooking strategy for this lab, as I do with all of my labs. I use science notebooks as a way to ensure that the students are making connections between what we are learning  in class and the lab. It also helps to ensure they know what we are doing in the lab, rather than just doing a lab because it is “fun”. Science notebooks are a way to reinforce experimental design and the scientific method while also helping to teach new concepts through discovery. 





Which solution was hypotonic? How do you know?


What happened to the potato in that case?


What solution was hypertonic?


How do you know?


What happened to the potato in that case?


What solution was isotonic? 


How do you know?


What happened to the potato in that case?











Water moves into a cell when it is placed in a hypotonic environment resulting in swelling or bursting of the cell.


Water moves out of a cell in a hypertonic solution resulting in shrinking of the cell


Pressure does not change in a cell placed in an isotonic solution. 








Guide students to “how” or “what” questions.


You may wish to start with a class chart of group focus questions.


How can we determine if a solution is hypertonic, hypotonic, or isotonic to a potato? 









































Prediction: (optional format)


If _�a potato is placed in a hypotonic solution___then,__it will increase in mass___ because___water will move into the cells, causing it to swell________________















































What will your data collection device look like?


Solution�
Beginning mass of Potato (g)�
Final mass of Potato (g)�
Change of mass of Potato (g)�
Percent change of Potato.�
�
A�
�
�
�
�
�
B�
�
�
�
�
�
C�
�
�
�
�
�



Why do we have to calculate percent change rather than only change in mass.





													














			




















													




















	






































3 beakers 


Potato slices


3 unknown solutions (tap water, concentrated saltwater, dilute saltwater)


Scale


Labeling tape


Goggles and Apron





           CONCLUSION  (record in notebooks)





Students are then asked to revisit the objective question and their hypotheses and write whether the evidence from their charts supported their hypotheses or not. They are to explain why using numbers from their data table. They are to provide clear explanations regarding how their evidence supported their prediction.  They should refer to their claims and evidence chart to write their conclusions.





REF  REFLECTION (record in notebooks) 


Students will revisit the “Big Idea”, they may write new questions, or design new experiments.  They should also describe any errors that may have occurred and/or what they would/could change if they were to do the experiment again. 





Students almost always love to do labs, although they do quite a bit of grumbling about the lab write-ups, which is understandable given the nature of teenagers. They want to have fun but not do the “work”.  Overall, though, they seem to have accepted the lab-write-up as a necessary part of the labs and the whining has decreased.  The quality of the thought that goes into the write-ups seems to fluctuate also. I have noticed that if we do a lot of labs or a lot of writing consistently, the quality decreases because I think they get tired of writing. If we have not done as much writing in class they are more willing to take the time and do a good job and think through their writing.  As far as the learning is concerned, I think that the lab write-ups, specifically the hypotheses and conclusions really help to reinforce ideas learned in class. I have worked with the students considerably to write clear hypothesis that use reasoning from prior knowledge. This does not mean that their predictions always are correct, but just that they are able to use what they have learned and try to apply it. When reading the conclusions, I can usually tell if the students learned anything from the lab or not. They are supposed to use numbers from their data to come up with an answer to the question and if they can do this than usually they “get” the concept.  





Potato Osmosis Lab/Science Notebook





Salt is often used to kill slugs. What happens when the salt is poured on it?


Why do you think that happens?
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