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Too Cool!
18 maximum points
Vermont Framework: 7.1ddd
7.12aaa




7.3aaa
7.14bbb
GE:  S9-12:2
Students demonstrate their understanding of PREDICTING AND HYPOTHESIZING by…

· Developing a testable/guiding hypothesis and predictions based upon evidence of scientific principles. AND
· Predicting results (evidence) that supports the hypothesis. AND
· Clearly distinguishing cause and effect within a testable/ guiding hypothesis.
S9-12:5 Bullet 3 Students demonstrate their ability to REPRESENT DATA

by…· Recording accurate data, free of bias
S9-12:7 Bullet 2, 7 Students demonstrate their ability to EXPLAIN DATA by…· Citing experimental evidence within explanation. AND
· Considering multiple variables when interpreting mathematical analysis.
S9-12:33 Bullet 3 Students demonstrate their understanding of how Energy Flow Within Cells Supports an Organism’s Survival by…

Describing a possible flow of energy from the environment through an organism to the cellular level, and through the cell from assimilation through storage in ATP. AND Investigating and describing enzyme action under a variety of chemical and physical conditions.
S9-12:41 Bullet 1,2 Students demonstrate their understanding of Human Body (biochemical) Systems by…

Diagramming a feedback loop that illustrates how several human body systems work together to restore homeostasis in response to an external stimulus (environmental/.behavioral) (e.g., exercise, fight/flight, stress, drugs, normal cellular metabolism, any nervous system response).

Administrative Directions:


Prepare a stock solution of sucrose and enzymes according to lab kit directions.(May be called Introduction to Enzymes Kit.)
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Get water baths close to the desired temperatures.


Two fifty minute periods

A. Read the following scenario:
       Tom Griffin was hurled overboard into the water off the coast of Bar Harbor, Maine by huge waves that developed during a “nor’easter” in late May.  Fortunately, he was rescued by fellow lobstermen headed back to port.
       Tom had spent four hours in water estimated to be at a temperature of 10 degrees C, (50 degrees F).  when his colleagues rescued him his core temperature had fallen to 28 degrees C, (82 degrees F ), his heart rate had plummeted, and his cardiac output and blood pressure were below normal.  His rescuers wrapped tom in a blanket and put him into the boat’s cabin to raise his body temperature a bit. They then transported him back to shore.
       Tom was admitted to a hospital for cardiac and respiratory support and the doctor began a gradual re-warming process using warm water baths.  They also did some follow up tests that indicated Tom had low levels of an enzyme invertase, which the body utilizes to break down carbohydrates to simple sugars.  His blood glucose level was also below the normal 80 mg./dl level.  This was surprising because the doctor had given Tom a hot meal of pasta and warm pudding that contained plenty of carbohydrates.
1.  Webb depth of knowledge: Level 1   GE S9-12:41 Bullet 1
Why might the doctor have given this particular meal (hot and full of carbohydrates) to Tom?
1 pt:  The doctor  was hoping to raise the blood glucose level because the pasta and pudding would have been changed from carbohydrates(sucrose) to glucose if the body was working properly.
0 pt: No answer or answer has nothing to do with carbohydrate/glucose connection.
Prerequisite skills: Knowledge of carbohydrate/glucose connection with metabolic process.
His vital signs were now normal, but he was still weak and tired. His blood glucose level was below the normal 80 mg./dl level.   Follow up tests indicated  Tom had low levels of an enzyme, invertase, which cells utilize to break sucrose to glucose.  
2.  Webb depth of knowledge: Level 2  GE: S9-12:41 bullet 1,2
Given Tom’s experience, identify two reasons for the inability of his cells to release energy from glucose?

(2 pts)The enzyme inventase was made dysfunctional at Tom’s core body temperature.  He cannot break down the sucrose in the carbohydrate meal to make glucose for his cells to use in the production of ATP.
(1pt) Answer has one of the two major points above.

(0pts)No answer or answer which isn’t correct.

Prerequisite skill: Student understands body response to stressful environment.  That blood level was low due to his decrease in enzyme activity as a result of  cold temperature exposure (hypothermia).
Experimentation:

Perform the following experiment and use your results to answer the questions that follow.   GE S9-12:4
 
Materials needed:

4 test tubes                              
 2 beakers

marker                                        
 invertase (working solution)

 sucrose solution               

ice and tap water

hot water                                 
eye droppers 

test tube rack                       

thermometers (2)

glucose test strips (4)       

clock

 Procedure Protocol:

1. Using thermometers and beakers set up two water baths, one at 10 degrees centigrade and the other at 37 degrees centigrade. Maintain the temperatures during the experiment.
    2. Label four (4) test tubes as follows:

 
 Test tube 1- Tom’s enzyme level when rescued at 10°C.

Test tube 2- Tom’s low enzyme level in hospital at 37° C.

    
 Test tube 3- Normal enzyme activity  at 10° C. 
     
Test tube 4-Normal enzyme activity at 37° C. 
You are supplied with enzyme solutions with which to work.

    3. Add the following materials to the tubes:

  Test tube   
     Sucrose solution    
Enzyme solution      

     #1                                    20 drops                       10 drops  (lower concentration)

     #2                         
        20 drops                       10 drops (lower concentration)

     #3                                  20 drops                     10 drops 10% control (normal concentration)
     #4                                 20 drops                     10 drops 37º control (normal concentration)
    4. Incubate test tubes #1  &  #3  in the  10 degree water bath for 10 minutes.

   5. At the same time incubate test tubes  #2  &  #4  in the 37 degree water bath for 10 minutes.

6. After ten minutes pull the test tubes out of their  water.  Dip a glucose test strip into each test tube. Wait one minute. Compare the color change to the color panel on the side of the bottle. 

**** Record your data on the chart provided at front of the room.

Return to your seat and complete the rest of this activity by yourself using the class data provided.

3. Webb depth of knowledge: Level 1
GE S9-12:5 bullet 3
Record the mg/dl glucose present in each of your four (4) test tubes in a neatly constructed data table.  

(2pts) Students must show rows and columns and units of measure.  
	test tube -degrees
	mg/dl

	1-10º
	

	2-37º
	

	3-10º
	

	4-37º
	



(1pt) Student shows attempt at creating an accurate data table.

(0 pts) No answer or table completely incorrect

Prerequisite skills: 
Student can perform an experiment.



Student can accurately read a test strip.



Student knows and uses the elements of a data table.
4. Webb depth of knowledge: Level 1 GE:S9-12:7Bullet7
Name two independent variables used in this investigation.
(2 pts) Invertase concentration and temperature
(1 pt) Answers one of the above

(0 pts) No answers or does not ID one correct variable
Prerequisite skills: Practice in identifying independent and dependent variables.
5.  Webb depth of knowledge: Level 2  GE: S9-12:7 Bullet 2
    GE: S9-12:33 Bullet 3

What is the relationship between invertase concentration and glucose level? (support with data)

(2 pts) Low enzyme activity produces low glucose level and student cites the data numbers which show this

    ( 1 pt) Student relates temperature to low glucose level.
     (0 pts)No answer or incorrect answer.
Prerequisite skills: Understanding of concentration of a solution.



 Cause and effect
6. (2 pt) Webb depth of knowledge: Level 2  GE:S9-12:7 Bullet 2
What is the relationship between temperature and glucose level? (support with data) 

(2 pts) As temperature decreases to 10º, glucose level decreases and student cites evidence from the data chart 
(1 pt)Only one point from above cited.

(0pts)Incorrect answer or no answer.
     Prerequisite skill:  Cause and effect

7.  Webb depth of knowledge: Level 2  GE: S9-12:2
For which of the temperatures tested, did our results show the greatest glucose production? 
(2pts) 37º is where the greatest  glucose production is as shown by data and student cites the data.
(1 pt) Only one point for answer cited.

(0 pts) No answer or incorrect answer
    Prerequisite skill: Relate knowledge of enzymes to inferred properties and actions
                                 Locate approximate data values
8.  Webb depth of knowledge: Level 3  GE:S9-12:33 Bullet 3
Explain why a fever in humans produces the same symptoms of weakness and low energy levels as does exposure to cold temperatures?  
(3 pts)Enzymes may not work as well at the higher temperatures which the fever would produce, just like they do not work as well at the lower temperatures, leaving the human with the same symptoms, the weakness due to low glucose production.
(2 pts) Student cites 2 of the three points.
(1 pt) Student cites 1 of the three points.
(0pts) No answer or incorrect response.

     Prerequisite skills:   Knowledge that:

· a fever produces a higher than normal body temperature

· weakness infers low glucose which means enzyme activity could be low.

· Enzymes have an upper limit to proper functioning

9.  Webb depth of knowledge: Level 3 GES9-12:33 Bullet 3
How would you change this experiment to determine what happens to enzyme activity in a person with a high fever?  
(3pts)Make several warmer water baths with temperatures above 37º in the range of 40º to 45º.  People don’t survive with high fevers because their enzymes are damaged.Collect a regular temperature reading and a high temperature reading.
(2pts)Student states 2 of the three points.
(1pt) Student states 1 of the three points.

(0 pts) No answer or incorrect answer.
    Prerequisite skill: Knowledge that:

· Temperature influences enzyme activity.

· Upper limit to body temperature and enzyme activity
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