“A Salty Situation”

Student Data And Answer Booklet
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Name:


Lab Partners:


Engagement:

	For generations your family has owned a plant nursery which has supplied countless numbers of shrubs, trees and plants to the many beautifully landscaped homes in your area.  You have recently received numerous complaints from the homeowners that some of the plants that you supplied are turning brown, wilting, and even dying.  Upon questioning the homeowners, you find out that the damaged plants are located very near the road.
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When you examine the plants, you see that they look shriveled as though they were not getting enough water.  However, you cannot understand this since the area has received a tremendous amount of snow and rain, and the ground around the plants is saturated. You then remember that due to the recent harsh winter, the township has thrown a tremendous amount of salt on the roads.  You know that salt will damage and kill a plant, but you do not know why.  Your team will need to conduct a series of investigations about the effects of various salt solutions on plant cells. You will make observations and then base your conclusions upon those observations.  

Exploration:

Activity 1:  Effects of Three Salt Solutions on Potato Cores

Materials: (per each lab group) 

· 50 ml. Graduated cylinder

· 3 test tubes

· metric ruler

· balance

· glass marking pencil

· scalpel

· dissecting needle

· test tube rack

· aluminum foil or plastic wrap

· 10% sodium chloride solution (90% water)

· 20% sodium chloride solution (80% water)

· distilled water (100% water)

You will be reading the procedure for the experiment.  Remember when you read to perform a task you should:

•
Read the materials once and then read it again

•
Review the materials by looking at each individual step

•
Determine if the directions are written in a way which would be easy for you to follow

•
Think about any difficulty you would have in being able to perform the task that is described

The following steps are to be followed when performing the experiment.  Check off each step as you complete it.

Day One:

____ 1.
You will be given a slice of potato.  With the scalpel, trim each slice so that it remains at least 30 mm (3 cm) long.  Make all cores as nearly the same length as possible.  Keep these cores separated and identify them as core A, core B and core C.  CAUTION: Scalpels are sharp; handle with care.

___2.
Measure the length and diameter of each core to the nearest millimeter and record the measurement in the data table.

___3.
Measure the volume of each core by the following method. Pour water into the graduated cylinder until it is about half full. Hold the cylinder at eye level and read the line on the level with the lower part of the curved surface of the water. This curved liquid surface is called the meniscus. Record this exact amount of water. Holding the core by a dissecting needle, sink it just under the water’s surface and record the new water level. The difference between the two water levels represents the volume of the core in milliliters. Record the volume of each core in your data chart.

___ 4.
Blot dry the cores with a paper towel. Be sure all excess water is removed.  Determine the mass of each core to the nearest 0.01 g. Record your results.  Make any observations about the core (texture, flexibility, etc.) and record in the table on page 5.

___5.
Place each core in a different test tube and label each tube A, B, or C, according to the core identification. Pour distilled water (100% water) into test tube A until core A is covered. Add a 10% salt solution in water (90% water) to test tube B until core B is covered; then add a 20% salt solution in water (80% water) to test tube C in the same way. Cover each test tube with plastic wrap. Store the tubes in a test tube rack for at least 24 hours.

Review questions:

1. Why did each of the potato cores have to be the same size?

2. What was the purpose of measuring the length and diameter of each core?

3. Why was the volume of each core measured?

4.  Based on what you know about hypotonic, hypertonic, and isotonic solutions, state your hypothesis for this lab.

Day Two:

___ 6.
In the next class period, remove the cores from the test tubes and repeat steps 2, 3, and 4. Record your results in the table.

Activity 1a:

Record your data and observations below.
	Measurement
	Core A
	Change
	Core B
	Change
	Core C
	Change

	
	Day 1
	Day 2
	
	Day 1
	Day 2
	
	Day 1
	Day 2
	

	Length


	
	
	
	
	
	
	
	
	

	Diameter


	
	
	
	
	
	
	
	
	

	Volume


	
	
	
	
	
	
	
	
	

	Mass


	
	
	
	
	
	
	
	
	


In the table below, write any observations (texture, flexibility, color, etc.) about the cores.

	Core
	Day 1 Observations
	Day 2 Observations

	A


	
	

	B


	
	

	C


	
	


Activity 1b:

In addition to the changes shown by your data, what other changes occurred in each core?

Activity 1c:

How does the change in volume of core A compare with the change in its mass?

Activity 1d:

What is the relationship between the concentration of water and the change of mass of the potato cores?

Activity 1e:

Plot on a graph the changes in mass of the three cores.

In the grid below, construct a graph of the concentration of salt on the horizontal (X) axis and the change in mass of the potato cores on the vertical (Y) axis.  A best-fit line graph is most appropriate for the data you collected.  Be sure to properly label your axes and to title your graph.  Use the performance list “Graph from Scientific Data” on the following page to make sure all the criteria are included.
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Graphing Scientific Data
	
	
	Assessment

	
	Performance Criteria
	Points
	Self
	Peer
	Teacher

	1.
	An appropriate type of graph was expertly used (line graph, bar graph, pictograph, histogram, stem-and-leaf, circle graph, line plot, etc.) to display the data set(s).
	
	
	
	

	2.
	The title of the graph clearly identifies the data displayed on the graph.
	
	
	
	

	3.
	The range of data was used to choose an appropriate sequence of numbers for both the x and the y-axes (2’s, 3’s, 5’s, 10’s, 100’s, etc.).
	
	
	
	

	4.
	Physical intervals on the graph are scaled appropriately and spaced evenly.
	
	
	
	

	5.
	All the parts of the graph are clearly labeled (units of measurement, x and y-axes, columns, rows, etc.).
	
	
	
	

	6.
	The independent (manipulated) variable is labeled on the x - axis and the dependent (responding) variable is labeled on the y - axis.
	
	
	
	

	7.
	A very precise technique is used to plot the data points.
	
	
	
	

	8. 
	The set of data is plotted on the graph completely and accurately and the slope of the relationship is indicated.
	
	
	
	

	9. 
	If needed, a key is provided.
	
	
	
	

	10.
	Colors, textures, labels, graphics or other features are used to enhance the graph.
	
	
	
	

	11.
	The graph is clear and complete.
	
	
	
	


Explanation:

Activity 1f:

What conclusions can you draw from your graph?

Elaboration:

Activity 1g

Using your graph, predict the concentration at which a potato core would not change in mass.

Describe an experiment that would test your prediction.
Activity 2:

Explanation:

Read the selection entitled “Osmosis – The Diffusion of Water” in your Student Resource Booklet (pages two and three).  As you read, keep the experiment with the potato cores in mind.  

Activity 2a:

In your own words, define osmosis.

Activity 2b:

What is a hypotonic solution?  What happens to cells placed in a hypotonic solution?

Activity 2c:

What is a hypertonic solution?  What happens to cells when they are placed in a hypertonic solution?

Activity 2d:

What is turgor pressure?  What type of solution must a plant cell be placed in order to maintain or increase turgor pressure?

Elaboration

Activity 2e:

Using the new terms that you learned in your reading and from your work with chapter 6, write a paragraph that explains what happened in each of the potato cores in the previous exploration.

Activity 2f:

	“Water, water, everywhere; Nor any drop to drink.”  This quote from the Rime of the Ancient Mariner refers to seawater.  If you drink seawater, your body actually loses water.  Explain why this happens.
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Exploration:

Activity 3:  

For this investigation, you will be working with a red onion.  The cells are naturally stained pink, so you can observe the cells under the microscope and clearly see their structure.  You will first observe the normal red onion cell and then see what happens when the environment around it is changed. In a red onion cell you should be able to identify the nucleus, the cell membrane, and the cell wall.  Most of the interior of red onion cells, as in most plant cells, is taken up by a fluid-filled sac called a vacuole.  

Hypothesis:
(If –then format.  Be sure to describe what you think will happen when the red onion cell is exposed to salt water and what will happen to the red onion cell is exposed to fresh water after being exposed to the salt water.  Write your hypothesis below.)

Materials: (per lab group)


Microscope



Red onion 


Microscope slide


2 droppers


Coverslip



tap water


Paper towel



6 % salt solution

Figure 1.   Onion Cell


	Read the procedure for the investigation on the next page.  Remember when you read to perform a task you should:

•
read the materials once and then read it again

•
review the materials by looking at each individual step

•
determine if the directions are written in a way which would be easy for you to follow
	[image: image5.png]





Procedure:

The following steps are to be followed when performing the experiment.  Check off each step as you complete it.

Prepare a wet mount of the epidermis (outer layer) of the red onion as follows.

____ 1.
Use a water dropper to place one or two drops of tap water on a microscope slide.
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____ 2.

Place a thin layer of red onion (the layer should be so thin that it is almost transparent) in the drop of water and cover with a coverslip.  Try to remove all air bubbles.

____ 3.
Observe the leaf under low then high power.  Note the location of the cell membrane in relation to the cell wall.

____ 4.
Diagram the normal red onion cell in the space provided on the next page.  Remember to include all the appropriate criteria for a microscope drawing.  Refer to the performance criteria list on page 16, if you forget what to include.

____ 5.
Use a clean dropper to add a drop of 6% salt solution along one edge of the coverslip.  Place a piece of paper towel along the opposite edge of the coverslip.  The tap water will soak into the paper towel, drawing the salt solution under the coverslip.

____ 6.
Observe the red onion cell under both low then high power.  Again note the location of the cell membrane in relation to the cell wall.  

____ 7.
Diagram a red onion cell as it appears in the salt solution in the space provided on the next page. Remember to include all the appropriate criteria for a microscope drawing.  Refer to the performance criteria list on page 15, if you forget what to include.

____ 8.
Add a drop of tap water to the wet mount, following the procedure in step 6.  Observe the appearance of the cells.


How did the appearance of the cells change? ________________________________


____________________________________________________________________

	
	


Activity 3a:

Draw your pictures of the normal cell and the cell in the salt solution below.  Label the cell wall and cell membrane in each.


	
	



Choose one of the sketches to be graded.  Self evaluate and then the teacher will evaluate.

Scientific Drawing

(Microscope)
	
	
	Assessment

	
	Performance Criteria
	Points
	Self
	Teacher
	

	1.
	The drawing(s) realistically depicts the object(s).
	0-1
	
	
	

	2.
	The drawing includes only those features that were actually observed and not inferred.
	0-1
	
	
	

	3.
	Field of view is drawn.
	0-1
	
	
	

	4.
	Figure label and subject title are included above the image.
	0-2
	
	
	

	5.
	When applicable, species name and common name are included below the image.
	NN/A
	
	
	

	6.
	All relevant parts of the image are labeled to the right of the image using straight lines.  Lines to the labels do not cross.
	0-2
	
	
	

	7.
	Drawings are done in pencil and labels are done in pen (ink).
	0-1
	
	
	

	8.
	Magnification of the object is included below the image.
	0-1
	
	
	

	9.
	The microscope drawing(s) is of an appropriate size and scale within the field of view.


	0-1
	
	
	






Total Score :   
10
___
    ___

Explanation:

Activity 3b:

Compare the location of the cell membrane in a normal cell to the location of the cell membrane in the salt solution.

Activity 3c:

Explain what happened to the cell when the salt solution was added.  What is the scientific name for this process you observed?  Refer to the reading on osmosis in the Resource book to help answer this question.

Activity 3d:

Describe the procedure you followed to return the cells to their normal shape.  Explain why this worked.

Explanation:

Activity 4

	It is a gray winter day and the forecast is for snow.  Someone is spreading salt on the sidewalk at home and municipal salt trucks plowing and salting the road.  Salt is the principal de-icer used by communities because it is the most available and most cost-effective product. When salt is applied to snow and ice it creates a brine that has a lower 
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freezing temperature than the surrounding ice or snow.  Salt has been shown to reduce injury accidents by 88.3% in a study done by Marquette University.  The issue of highway salt’s environmental impact has been studied extensively over the past half century.
Turn to page four of your Resource book and read the article “Road Salt Impacts on the Environment”.  This article is an excerpt of a report issued in 1991 by the National Academy of Sciences’ Transportation Research Board.  It will give you additional information about the effect of salt on plants.

Activity 4a:

According to the article you just read, summarize the conditions that have been determined to lead to the greatest damage of vegetation by highway salt exposure.  

Given, the environmental impact that salt can have, communities have taken action to reduce the undesirable consequences of using salt.  They are maintaining the safest roads possible while protecting the environment.  Actions taken include extensive training of road crews, use of accurate salt spreaders that use less salt, wetting salt before spreading so it sticks to the road, and safe storage of salt stock-piles.

Activity 5 – Lab Reports
You will now construct two sections of a lab report for the red onion cell section of this activity.  The sections you will construct are the abstract and the conclusion.  At the conclusion of the semester you will be required to write a lab report that will incorporate all the sections of the lab report.  This time you will focus on how to write an abstract and a conclusion.

When writing the abstract, you need to include the following pieces of information:

· Above the abstract, write a title for the lab that reflects the independent and dependent variables

· States the purpose of the lab

· Summarizes the results of the lab

· Concise (less than 250 words)

When writing the conclusion you need to include the following pieces of information:

· Restate the hypothesis

· A response to the hypothesis and questions is clearly stated and is consistent with the data

· Explanation of the data is provided (Explain WHY you got the results that you did.  Basically you are explaining the scientific processes that caused the results to occur)

Language usage for a lab report:

· Past tense is used

· Sections are written in third person

· All words are spelling correctly

· Neat, legible, and all sections are labeled with the correct headings

In the space below, construct your abstract.  Refer to the performance criteria list on page 22 to make sure all criteria are included.

___________________

In the space below, construct your conclusion.  Refer to the performance criteria list on page 22 to make sure all criteria are included.

___________________

Lab Report
	
	
	Assessment

	
	Performance Criteria
	Points
	Self
	Peer
	Teacher

	
	Title/Abstract 

	1.
	The title states clearly both the independent and dependent variables and the results of the experiment.
	0-3
	
	
	

	2.
	The title of the report is written in a clear declarative statement.
	0-1
	
	
	

	3.
	A concise abstract (not more than 250 words) of the lab is provided.  The purpose of the lab and a summary statement of the results are included.
	0-3
	
	
	


	
	Conclusions
	
	
	
	

	4.
	A response to both the question and hypothesis is clearly and completely provided and is consistent with the data.
	0-3
	
	
	

	5.
	An explanation of the data is provided.
	0-3
	
	
	

	6.
	Interpretations, as well as limitations, of the data are included.
	N/A
	
	
	

	7.
	Unresolved questions and/or problems are listed.
	N/A
	
	
	

	
	Language Usage
	
	
	
	

	8.
	Language is used correctly and purposefully.  The report is written in past tense.
	
	
	
	

	9.
	All words are spelled correctly.
	
	
	
	

	10.
	The report is neat, legible, and presentable.
	
	
	
	

	11. 
	All sections of the report are labeled.
	
	
	
	


Evaluation:

Activity 5:

For generations your family has owned a plant nursery which has supplied countless numbers of shrubs, trees and plants to the many beautifully landscaped homes in your area.  You have recently received numerous complaints from the homeowners that some of the plants that you supplied are turning brown, wilting, and dying.  Upon questioning the homeowners, you find out that the damaged plants are located very near the road. When you examine the plants, you see that they look shriveled as though they were not getting enough water.  However, you cannot understand this since the area has received a tremendous amount of snow and rain, and the ground around the plants is saturated. You then remember that due to the recent harsh winter, the township has thrown a tremendous amount of salt on the roads. You know that salt will damage or kill a plant, but you do not know why.  
You have now conducted a series of investigations to help you solve your problem.  Write a friendly letter to your customers informing them of the results of your investigations and your recommendations on how to avoid the problem of the browning and wilting plants in the future. 


Before you begin to write:
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	•
THINK ABOUT your results when you tested the effects of the various solutions on the potato cores

•
THINK ABOUT what you learned through your readings.

•
THINK ABOUT your results when you observed the normal and plasmolyzed plant cells under the microscope.


As your letter will be read by your customers, be sure that you use clear language to communicate your results and plan of action.  Feel free to use a graphic organizer or an outline before you write to organize your thoughts.

Now, write your friendly letter to your customers informing them of your results and recommendations.
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