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April 29, 1996

Water Regulation

Task Information

Biology
MST Framework - Standard 4 - The living environment

Regents Biology Syllabus - Unit I - Maintenance in living things
Paper/Pencil

To interpret graphical data about cells in different solutions.

Primary: Observing, Interpreting data
Secondary: Generalizing/Inferring, Predicting

20 - 30 Minutes

Materials: Task Sheet

Preparation: None

Safety:

N/A

Extensions/Modifications: None
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April 30, 1996

1

Water Regulation

Task: At this station, you will be interpreting data presented in graphs.

Background

Paramecia are found in stagnant pond water. Excess water is regularly removed from these
organisms by the pumping action of contractile vacuoles. Paramecia were placed in 3 different
solutions: Pond water (containing 95% water and various dissolved materials), Solution A, and
Solution B. While observing a contractile vacuole using the high power magnification (400x) of a
microscope, a student counted, in 30 second intervals, the number of times the contractile vacuole
pumped water out of the cell and repeated his counts in the three solutions. The results are
presented in the graphs below:
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Base your answers to the following questions on these graphs.
1.

April 30, 1996

Using complete sentences describe your observations of the behavior of the
contractile vacuole in each solution:

A. Pond water:

2

B. Solution A:

C. Solution B:

Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two
statements below.

Same as OR Greater than OR Less than

The concentration of solution A was the
concentration of pond water.

The concentration of solution B was the
concentration of pond water.

What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

Using complete sentences suggest an explanation to your answer to question 3:

Using complete sentences what would you add to Solution B to restore the
vacuole contraction to the same rate as in pond water.

Using complete sentences suggest an explanation to your answer to question 5.

( Please Continue on the Next Page )
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April 30, 1996 3
7. What will happen to a paramecium if the contractile vacuole failed to remove
the excess water.

8. Using complete sentences explain how you have reached your prediction in
question 7.

9. Name two (2) biological processes which take place in this investigation.
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April 29, 1996 1
Water Regulation - Scoring Rubric
Maximum score - 24 points

1. Observations 9 points total

Allow 1 point for each of the following components
* Correct rate of contraction
* Indication of no change over time
° answer is correct and in a complete sentence

1A. Pond Water 3 points total
Sample of acceptable answer for 1A
~ The contractile vacuole pumped twice per 30 second interval the whole time.
1B. Solution A 3 points total

Sample of acceptable answer for 1B

~ The contractile vacuole initially pumped 2 times per 30 second interval. This
rate increased to 4 times per 30 second interval and then remained constant.

1C. Solution B ‘ 3 points total
Sample of acceptable answer for 1C

~ The contractile vacuole initially pumped 2 per 30 second interval. This rate
decreased to 1 time per 30 second interval and then remained constant.

2. Relationship between water concentration 2 points total
Allow 1 point for part A and 1 point for part B.

2A. The concentration of material in Solution A was less than pond water.
2B. The concentration of material in Solution B was greater than pond water.

3. What would you add to Solution A? 1 point total

* Allow 1 point if the student states that a solute, such as salt, could be added to
solution A to restore the vacuole contraction to the same rate as in the pond water.

4. Explanation of answer to question #3 3 points total

Allow 1 point for each of the following;
*  States or implies correct relationships between water and amount of solute.
* States or implies correct relationships between concentration of solute and activity of
contractile vacuole.
* Answer is correct and in complete sentences
Sample of Acceptable answer:
~ would add solute to the solution in order to increase the concentration of

solute. This would decrease the concentration of water and the paramecium
wouldn't have to pump as often.
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April 29, 1996 2

S. What would you add to Solution B? 1 point total
* Allow 1 point if the student states that a solvent, such as water, could be added to
solution B.
6. Explanation of what would add to Solution B 3 points total

* Allow 1 point for each of the following;
* states or implies the correct relationship between ¢concentration of water and the
amount of solute in a solution.
*  States or implies the correct relationship between concentration and the activity
of the contractile vacuole.
* Answer is correct and in complete sentences

7. Prediction if the contractile vacuole failed ‘ 1 point total

* Allow 1 point if the student states or implies that the paramecium becomes non
functional;. (i.e. Dies or bursts)

8. Explain your prediction in question #7 2 points total

* Allow 1 point if the student includes the following components;
* States or implies the correct relationship between function of the vacuole and the
well being of the paramecium.
OR
* States or implies the correct relationship between too much water and the death
of the organism
* Answer is correct and in complete sentences

9. Two Biological processes 2 points total
* Allow 1 point for each of the biological processes named
* 0Smosis

¢ Homeostasis
* other processes may be appropriate

Highest possible score 24 points
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Student ID Scoring Form - Water Regulation
Male / Female (circle one)

Circle the student's score for each part of the exercise. Add the points for each part
and write the total score at the bottom of the scoring form.

1. Observations

1A X 0 1 2 3
1B 0 1 2 3
1C 0 1 2 3

2. Relationship between water concentration 0 1 2

3. What would add to solution A? 0 1

4. Explanation of answer to #3 | 0 1 2 3
5. What wouid you add to solution B 0 1

6. Explanation for answer to #5 0 1 2 3
7. Prediction if contractile vacuole failed 0 1

8. Explain your prediction in #7 0 1 2

9. Two biological process 0 1 2

Total Score
Total possible score - 24 points




Student ID E)iO - WR-| Scoring Form - Water Regulation

Male / Female (circle one)

Circle the student's score for each part of the exercise. Add the points for each part
and write the total score at the bottom of the scoring form.

1. Observations
1A
1B
1C
2. Relationship between water concentration
3. What would add to solution A?
4. Explanation of answer to #3
5. What would you add to solution B
6. E%planation for answer to #5
7. Prediction if contractile vacuole failed
8. Explain your prediction in #7

9. Two biological process

Total Score

- *4@*@%‘@“ - =
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Total possible score - 24 points
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Base your answers to the following questions on these graphs. Q,
1. Using complete sentences describe your observations of the behavior of the
contractile vacuole in each solution:

A. Pond water: ;’;\6 num bey of Limes The Ccn‘fracv//‘/e vacuole
pwm‘we(/ S‘ii&)/'ﬁc{ Tl scume QracJ( e a/'i/";L x;’<

B. Solution A: _The humber of Himes wend wp ofdew The firs+ y
Frans 2 4o 4 P ps Pev- sudme F0sec,

C. SoluionB: _ The Mumbev of times went dowwn in
the fivst %4 min, from 240 ;ﬁ'»w‘,jfefgage

2. Think about the relationship between the concentration of dissolved materials in
the two solutions and pond water. Use the following terms to complete the two
statements below.

Same as OR Greater than OR Less than

A. The concentration of solution A was Less Thown the
concentration of pond water.

B. The concentration of solution B was G‘rfwc%ew +hain the
concentration of pond water.

3. What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

Seome 5&"(”-—-‘6%4—- ot to VVHAC,L'\ .
4. Using complete sentences suggest an explanation to your answer to question 3:
The SOuHZ wowid C[’la«Majﬁ The. wa:f:er\(“ﬂmcem'hfd”{?l
To malce® H Mmore [i ke +he 206?)/\(‘/ Loafei.
TL\Q Contractile Vocuole wow‘u slow dowin 12 horrma

5. Using complete sentences what would you add to Solution B to restore the
vacuole contraction to the same rate as in pond water.

Move (latder wowld hee,cl 4, e acu‘eﬂ'{‘o B,

6. Using complete sentences suggest an explanation to your answer to question 5.

chc};m% move water wauwld  diludte The
anludtion 45 male it move like The
po V\A ' u,‘:odf’el'fé‘ﬁ, The (‘mm*rmi‘ile Vac inole acts

hovmda t .
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7. What will happen to a paramecium if the contractile vacuole failed to remove

the excess water.

I“f: LA}OL/L‘CI/ pr‘dc;{a, beG(LL«A‘G’/ "FﬁmucL\

3

I/dauLeyA ‘mm;Jc/ Come. 1N .

8.  Using complete sentences explain how you have reached your prediction in
question 7.

ear———

[ o immr['\ L ate waul«l d,“@(mse, i Te

m C.Q,H C@ms'{mﬁ piQassuuee.

~.,

9. Name two (2) biological processes which take place in this investigation.

dirffiusion ; Active Tr@hg‘po'ﬂ?
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Student ID _Di0 - WR - Z Scoring Form - Water Regulation
Male / Female (circle one)

Circle the student's score for each part of the exercise. Add the points for each part
and write the total score at the bottom of the scoring form.

1. Observations
A o 1 2 ()
1B . 0 1 2 @

Ic 0 1 () 3

&)

2. Relationship between water concentration 0 1 2

3. What would add to solutiox; A? 0 1

4. Explanation of answer to #3 0 O 3
5. What would you add to solution B 0 @

6. Explanation for answer to #5 0 1 2 @
1. Prediction if contractile vacuole failed 0 Q

8. Explain your prediction in #7 0 O

9. Two biological process | @ 2

Total Score 2’ O

Total possible score - 24 points
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Base your answers to the following questions on these graphs.

L

. The concentration of solution A was__: ',.

contractile vacuole in each solution:

A. Pond water: ~ %5 ,MZ/AO e darre W m;(]‘i%z,
A priidea LIl o Lo /,dmu// coades

B. Solution A: £ IROTL. . 31 fﬁ A 032LE ﬁm//aaf

| 13
Using complete sentences describe your observations of the behavior of the M

7/;;4 o ZRuA T z‘z«wm?w/h,&%/&u@i

C. Solution B:

7
Think about the relationship between the concentration of dissolved materials in

the two solutions and pond water. Use the following terms to complete the two
statements below.

Same as OR Greater than OR Less than

7z D, the
concentration of pond water.

The concentration of solution B was éﬁmaﬁm mfv_ the
concentration of pond water.

What would you add to Solution A to restore the vacuole contraction to the
same rate as in pond water?

/ﬁm% M/&

.- Using cor{plete sentences suggest an explanation to your answer to question 3;

S . / ' - e 3 / A
5 2 L0 A L2 AL / - Wl d B na XX O L “ .‘4/ m 4

£/ 4 7 /

L2 Al Wt 2 VW L L oy 44 VA 2 Pe Ve r 2R ISP PIDY
: /( 7 S . Waﬂ
[."A;__J S e IDNEFT A e LFETL /l 27 IIrs N ’ L,

U//d?ib Loy el Lt ~'kp.—c/ua4
sing complete sentences what would You add to '3’. ¥ BT6TEH3E (ife
vacuole contraction to the same rate as in pond weter.

Usmg complete sentences suggest an explanagn to your answer to quesﬁon 5.
Z -
st it Toha 4‘./..44_4./ - 444 oy gl on A ar I/

A 4r A / .¢A1‘<4a7 betPimiy THhe Ftcasrlotse A"toiteia’
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7. What will happen to a paramecium if the contractile vacuole failed to remove
the excess water.

ﬂ,e/ MW&W ///W@V ,&cu//»; (/cfz/ff’z;@,,

8. Using complete sentences explain how you have reached your prediction in
question 7.

he

9. Name two (2) biological processes which take place in this investigation.
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