
Task A 
The Frog Problem in Bakersville Park 

Visitors to Bakersville Park have been noticing 
some strange looking frogs in and around some of 
the ponds! 

 
Around Baker, Charles, and Emerald ponds, they 
have been seeing frogs with too few or too many 
legs! None of the deformed frogs have been 
spotted around Arlington or Dodd ponds, though. 
 
Local scientists are wondering: what is causing 
these strange deformities? 
 
They have two hypotheses: 
1. There is some kind of chemical pollution in 

Baker, Charles, and Emerald ponds that is causing the frogs to be deformed. 
2. There is a disease-causing organism (a bacterium or parasite) in these ponds that is causing 

the deformities. 
 

Use the data that the scientists have collected to support or challenge one of the 
hypotheses. 

DATA 
Concentration of Chemical Pollutants in Bakersville Park Ponds 

 Fertilizer Pollution 
Level (ppm) 

Pesticide Pollution 
Level (ppm) 

Arlington 37 11 
Baker 43 17 
Charles 34 8 
Dodd 41 22 
Emerald 28 21 

ppm=parts per million 
 

Presence of Tremadode Larvae in Frogs 
 Number of frogs that 

were NOT infected 
Number of frogs that 

were infected 
Arlington 24 1 

Baker 16 9 
Charles 14 11 
Dodd 23 2 

Emerald 15 10 
 
Carter, J.L., Smith, M.S., Stein, M.K., & Ross, D.K. (2013, p. 15). 5 Practices for Orchestrating Productive 
Task-Based Discussions in Science. Reston, VA: National Council of Teachers of Mathematics. 

Task B 
Measuring Fastplant Growth 

 
1. Gently tie a piece of yarn around the base of each plant in your 

container.  Be sure to use a different color yarn for each plant. 
2. Prepare a length of measuring string: 

a. Cut a 24-inch segment of white string. 
b. Using a Sharpie marker, place a mark ½-1 inch from one end 

of the string. 
3. Every two days measure the stem length of each plant: 

a. Place the black mark on your measuring string against the 
bottom of the plant stem.  Make sure the black mark is right 
where the plant stem emerges from the soil. 

b. Gently run the string up the stem, stopping at the base of the 
highest flower cluster. 

c. Use your fingers to mark (by pinching off) the place where the 
stem ends. 

4. Now use a meter stick to measure the length of the string from the 
black mark to the place where you have pinched. 

5. Record each stem length measurement (in cm) in your data table: 
 

Plant Height (cm) 
 Plant 1 

Green 
Plant 2 

Red 
Plant 3 
Blue 

Plant 4 
Yellow 

Day 4 1.4 1.9 0.92 2.2 
Day 6 3.2 3.8 2.4 4.6 
Day 8 6.1 6.8 4.5 7.3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Carter, J.L., Smith, M.S., Stein, M.K., & Ross, D.K. (2013, p.19). 5 Practices for Orchestrating Productive 
Task-Based Discussions in Science. Reston, VA: National Council of Teachers of Mathematics. 



Task C 
Environmental Factors Impacting Rate of Transpiration 

Dear scientists of Prep HS, 

We are writing you as fellow scientists in need of some help. At the zoo, our expertise is 
mainly in the area of animals and we currently have a question about our plants that we 
hope you can help with. 

In different areas of the zoo, plants experience variable growth conditions. Some areas are 
more humid or shadier than others, etc. We need to develop a plan to provide the correct 
amount of water to our plants. That watering plan has to take into consideration the rate of 
transpiration of the plants under different conditions. Our grounds crew has gathered some 
data about the plants over a 5-day period during which the plants received no water. We 
would like you to use this data to develop a report about how different environmental 
growth conditions impact rate of transpiration. 

Once we receive your report, we can develop a watering plan that will enable us to keep 
our zoo habitats thriving! We need to present this data to the Zoo Board at its next meeting. 
Please look over the data for any patterns you see and create a graphical 
representation so that we can show the board members what patterns you have 
identified. Also, it will be very important to have some written description of what you 
found out so that our Zoo Board members will be convinced that our watering plan is 
grounded in good science. 

Thank you for your help. We are looking forward to hearing from you. 

Deborah Smith 

Director of the Zoo 
 

Variable 
Condition 

Standard 
Growth 

Conditions 

Mass (g) 
Day 1 

Mass (g) 
Day 2 

Mass (g) 
Day 3 

Mass (g) 
Day 4 

Mass (g) 
Day 5 

---------- 64-87°F 
75% humidity 
8-10 hours of 
sunlight/day 

10 mph winds 

16.0 13.2 11.0 9.9 9.0 

90% 
humidity 

64-87°F 
8-10 hours of 
sunlight/day 

10 mph winds 

17.0 16.8 16.6 16.4 15.3 

2 hrs of 
sunlight 

64-87°F 
75% humidity 
10 mph winds 

12.9 12.5 11.9 11.4 11.1 

40 mph 
winds 

64-87°F 
75% humidity 
8- 10 hours of 
sunlight/day 

16.3 12.6 9.8 7.7 5.1 

Task by Helen Snodgrass, KSTF Fellow; Carter, J.L., Smith, M.S., Stein, M.K., & Ross, D.K. (2013, p.14). 
5 Practices for Orchestrating Productive Task-Based Discussions in Science. Reston, VA: National Council 
of Teachers of Mathematics. 

Task D 
 

Part C: Mass of Objects 
Tools: Electronic scale or balance. 

 
1. Determine the mass (in grams) of the 3 marbles: _________ 
 
2. Determine the mass of 20 ml of water. To do this you will need to weigh an 
empty graduated cylinder, then add the water and find the difference.  
 
Mass of Graduated cylinder ______  
Graduated Cylinder + 20 ml of water ______  
Mass of 20 ml of water _________ 
 
3. Use the same technique to determine the weight of 50 ml of water: 
___________  
 

 
 
 
 

 
 
 

 
Tekkumru-Kisa, M. Stein, M.K., & Schunn, C. (2015, p. 670). A Framework for Analyzing Cognitive 
Demand and Content-Practices Integration: Task Analysis Guide in Science. Journal of Research in Science 
Teaching, 52(5), pp. 659-685. 



Task E 
Choosing Materials for Umbrellas 

 
The StayDri Company has asked our class to help them with product 
development.  StayDri makes waterproof products.  One of their most popular 
products is a travel umbrella.  The umbrella is popular because it’s portable, 
effective, and dries very fast after you bring it indoors. 
 
StayDri wants us to test 8 different materials for a new and improved umbrella. 
 
IMPORTANT FEATURES 
 
The new umbrella needs to – 

a. Keep water off of people or things that are underneath it; and 
b. Dry quickly once it is out of the rain. 

 
TESTING MATERIALS 
 
We have the following tools available for testing the umbrella materials: 
 
Water Beaker Markers 
Water dropper Food coloring Ruler 
Squirt bottle Filter paper Stopwatch 
 
How will your group test each material to see how well it keeps water off of 
things? 
 
How will your group test each material to see how quickly it dries? 
 
Describe your procedure.  Include diagrams when necessary. 

Remember: 
• Everyone has to be able to understand how you will do your 

test. 
• Your test has to be fair.  All of the materials have to be tested 

in the same way. 
 
Task by Elaine Lucas-Evans; Carter, J.L., Smith, M.S., Stein, M.K., & Ross, D.K. (2013, p.12). 5 Practices 
for Orchestrating Productive Task-Based Discussions in Science. Reston, VA: National Council of Teachers 
of Mathematics. 

Task F 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Tekkumru-Kisa, M. Stein, M.K., & Schunn, C. (2015, p. 667). A Framework for Analyzing Cognitive 
Demand and Content-Practices Integration: Task Analysis Guide in Science. Journal of Research in Science 
Teaching, 52(5), pp. 659-685. 

  



Task G

 

 

Task H 

 
 

 
Tekkumru-Kisa, M. Stein, M.K., & Schunn, C. (2015, p. 673). A Framework for Analyzing Cognitive 
Demand and Content-Practices Integration: Task Analysis Guide in Science. Journal of Research in Science 
Teaching, 52(5), pp. 659-685. 

Tekkumru-Kisa, M. Stein, M.K., & Schunn, C. (2015, p. 667). A Framework for Analyzing Cognitive 
Demand and Content-Practices Integration: Task Analysis Guide in Science. Journal of Research in Science 
Teaching, 52(5), pp. 659-685. 

  



Task I 
Pendulums 

During the first part of this investigation, you are going to explore how pendulums 
work. You can test things such as how the length of the string, the height of the drop or 
the weight of the bob affect the speed (number of swings) of the pendulum.  

Using what you learn, you will then design a “Perfect 10 Pendulum” – one that makes 
10 swings in 10 seconds. You will have materials to design models to test and you will 
be asked to point out any strengths or weaknesses in your design. 

Team Task 

You and your partner will: 

1. Explore how pendulums work. 
2. Choose a variable to test. 
3. Use what you have learned to design a “Perfect 10 Pendulum” (10 swings/10 

seconds) 

Team Skills 

Observe, predict, Hypothesize, Design Investigation, Measure, Record Data, Present 
(graph/chart) Data, Communicate Findings, Raise New Questions 

Team Supplies 

String, scissors, tape, paper clips, several different size washers, timer, ruler or tape 
measure, notebook 

Directions 

1. Construct some pendulums and explore how they work.  Practice timing the 
swings and recording data. 

2. Choose a variable to test (length of string, weight, etc.) and design an 
investigation to see how it effects the number of swings. 

3. Conduct your investigation; collect data; draw conclusions. 
4. Design a pendulum to make 10 swings in 10 seconds.  Use your data. 

Task adapted from http://info.ritenour.k12.mo.us/RSD/science_exemplars/6_8/pdfs/task511.pdf 

Task J 
Temperature Patterns 

 
Jeremy is planning ahead for a vacation.  He has decided that he’d like to 
travel to a place where he can enjoy outdoor camping, hiking, and fishing with 
his Labrador retriever, Sadie.  Jeremy’s tent is rated for temperatures above 
freezing (32°F).  Sadie prefers not to be too active when the temperature is 
over 70°F. 
 
Create a bar graph that shows the average monthly high and low temperature 
in each city.  Identify where and when Jeremy should go on vacation. 
 

 Amber Lake Bakersville Chesterton 
 Mean Low 

Temp 
ºF 

Mean High 
Temp 

ºF 

Mean Low 
Temp 

ºF 

Mean High 
Temp 

ºF 

Mean Low 
Temp 

ºF 

Mean High 
Temp 

ºF 
January 20 38 40 61 53 80 
February 22 42 43 65 54 78 
March 28 51 49 72 52 72 
April 38 64 56 78 44 68 
May 47 73 65 85 35 57 
June 56 81 70 90 34 53 
July 61 85 73 92 32 50 
August 60 83 72 92 34 54 
September 52 76 67 88 38 60 
October 41 65 57 81 42 65 
November 33 53 49 72 52 69 
December 24 41 42 63 54 79 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Carter, J.L., Smith, M.S., Stein, M.K., & Ross, D.K. (2013, p.2). 5 Practices for Orchestrating Productive 
Task-Based Discussions in Science. Reston, VA: National Council of Teachers of Mathematics. 

  



Task K 
Lab: Bean Bag Drop – Uniform Motion 

Purpose  
The purpose of this lab is to simulate uniform motion and to examine the results in numerical 
and graphical form. 
 
 Materials  
• 12 bean bags of similar colors  • Timer   • Meter stick 
 
Procedure  
You and your group will use bean bags to mark your location at 12 different intervals as you 
walk along in the hallway. Then, you will measure your distances travelled and graph the 
results.  

1. Designate a “walker”, a “runner”, a “timer” and two “measurers”.  
2. The walker should hold all 12 beanbags so it is easy to drop one at a time.  
3. When the timer indicates, the walker should start walking at a constant speed in a 

straight line from the starting point.  
4. The timer will tell the walker to drop a beanbag every 2.00 s as they walk.  
5. The two other students should begin measuring the distance to each beanbag from the 

start line. It is a good idea to use the tiles on the floor to make sure you are measuring 
straight!  

6. Repeat the procedure with one other walker. 
 
Results  
 

Bean Bag Time (s) Position (m) Change in 
position (m) 

Speed (m/s) 

Start 0.00 0.00 0.00 0.00 
1 2.00    
2 4.00    

1. Calculate the “change in position” by taking the position for a beanbag and subtract the 
position for the previous beanbag. The first change in position is completed for you.  

2. Calculate the speeds for those changes in position by using a change in time of 2.00 s for 
each new position.  

3. Graph both sets of results on the same graph and draw the best-fit lines. Calculate the slope 
of each line on the graph (rise over run).  

a. What would the position of the walker/runner be at a time of 30.00 s if the person 
continued to move for that length of time? 

4.  Write one source of error for this lab and explain how it would affect the results and how it 
could be minimized if the experiment was done again. 

 
 
 
 
 
Task from http://haydukscience10.weebly.com/uploads/2/0/9/7/20974360/lab_bean_bag_drop_-
_uniform_motion.pdf 

 Task L 
Bikini Bottom Genetics 

 
Scientists at Bikini Bottoms have been investigating the genetic makeup of the organisms in 
this community. Use the information provided and your knowledge of genetics to answer 
each question. 

 
1. For each genotype below, indicate whether it is a heterozygous (He) OR homozygous (Ho). 

TT  Dd  Bb  ff  DD  Tt  
Ff  bb    tt  BB  dd  FF  
Which of the genotypes in #1 would be considered purebred?    
Which of the genotypes in #1 would be hybrids?    

2. Determine the phenotype for each genotype using the information provided about SpongeBob. 
Yellow body color is dominant to blue. 
YY     Yy      yy      
Square shape is dominant to round. 
SS     Ss      ss      

 

3. For each phenotype, give the genotypes that are possible for Patrick.  
A tall head (T) is dominant to short (t). 
Tall =   Short =    
Pink body color (P) is dominant to yellow (p). 
Pink body =   Yellow body =    

 

4. SpongeBob SquarePants recently met SpongeSusie Roundpants at a dance. SpongeBob is 
heterozygous for his square shape, but SpongeSusie is round. Create a Punnett square to show the 
possibilities that would result if SpongeBob and SpongeSusie had children. 
HINT: Read question #2! 

 
A. List the possible genotypes and phenotypes for their children. 

 
 

B. What are the chances of a child with a square shape?  out of  or  % 
C. What are the chances of a child with a round shape?  out of  or  % 

 
5. Patrick met Patti at the dance. Both of them are heterozygous for their pink body color, which 
is dominant over a yellow body color. Create a Punnett square to show the possibilities that would 
result if Patrick and Patti had children. HINT: Read question #3! 

 
A. List the possible genotypes and phenotypes for their children.  

 
 

B. What are the chances of a child with a pink body?  out of  or  % 
C. What are the chances of a child with a yellow body?  out of  or  % 

 
 
Task by Tracy Tomm (2003), https://sciencespot.net/Media/gen_spobgenetics.pdf  

  

  

  

 

  

  

 



Task M 
SPEED EQUATION: 

𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝
𝑇𝑇𝐷𝐷𝑇𝑇𝑝𝑝

 

Note: The SI unit for speed is meters per 
second (m/s) 

EXAMPLE: 

Prpblem: What is the speed of a sailboar 
that is travelling 100 meters in 120 
seconds? 

Step 1: Write doen the equation you 
need to solve the problem. 

𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
𝐷𝐷𝐷𝐷𝐷𝐷𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝
𝑇𝑇𝐷𝐷𝑇𝑇𝑝𝑝

 

Step 2: Place the known information 
into the equation. 

𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =
100 𝑇𝑇
120 𝐷𝐷

 

Step 3: Solve. Carefully enter the 
numbers into your calculator. 
Remember that this is a division 
problem. Check to make sure that 
your solution contains the correct SI 
unit. 

The sailboat has a speed of 0.83 m/s 

PRACTICE PROBLEMS: 

1. Calculate the speed of a dog running through a field if he is covering 23.7 
meters in 54 seconds. 

2. If a cross-country runner covers a distance of 347 meters in 134 seconds, 
what is her speed? 

3. What is the speed of a baseball that travels 49 meters in 2.4 seconds? 
 
 
 
 
 
 
 
 
Tekkumru-Kisa, M. Stein, M.K., & Schunn, C. (2015, p. 669). A Framework for Analyzing Cognitive 
Demand and Content-Practices Integration: Task Analysis Guide in Science. Journal of Research in Science 
Teaching, 52(5), pp. 659-685. 

Task N 
Egg Osmosis Lab 

Introduction:  

Cells have an outer covering called the cell membrane. This membrane is selectively 
permeable; it has tiny pores or holes that allow objects to move across it. The cell membrane 
controls what moves in and out of the cell. Food and oxygen move into cells across the cell 
membrane through the process of diffusion. Diffusion is movement of a substance from an 
area of high concentration to an area of low concentration. Osmosis is a special type of 
diffusion; it is the diffusion of water across a selectively permeable membrane. Osmosis occurs 
when water moves from an area where it is more concentrated to an area where it is less 
concentrated.  

Purpose: To soak an egg in various liquids and observe how the size of the egg changes as it 
gains or loses water through the membrane.  

Materials: Raw egg, 300 ml vinegar, tap water, salt water, and a liquid of your choice, metric 
tape, balance, plastic container to hold egg, beaker, marker, masking tape  

Hypothesis: Predict how the egg will respond when it is soaked in:  
1. Vinegar:  
2. Sugar Water:  
3. Salt Water:  
4. List some liquids that you would like to soak the egg in: 

Procedure Step 1: Soaking egg in vinegar  
1. Label your container with your section and table number.  
2. In the data table, make a drawing and observation of the egg in the appropriate 

space  
3. To Measure Your Egg, use a flexible tape measure, measure the circumference of the 

egg (along the “equator”). Record circumference to closest millimeter  
4. Weigh the egg in grams. Record mass  
5. Pour 300 ml of vinegar into the container.  
6. Carefully place an egg into the container and allow it to soak 2 days. Loosely place lid 

on top; if placed too tight it may break!  
7. Put your container in the designated space.  
8. Clean up materials and wash your hands.  

Procedure Step 2: Soaking egg in tap water  
1. Carefully remove egg from the container of vinegar.  
2. Remove any remaining bits of shell by gently running egg under water. Blot it dry 

with a paper towel  
3. Measure and mass your egg and record observations in data table  
4. Pour used vinegar down the drain. Rinse container  
5. Refill container with 300 ml of liquid that you have been assigned 
6. Carefully place an egg into the container and allow it to soak 2 days  
7. Put container in designated space, clean up materials and wash your hands.  
8. Repeat steps 1-7 above, using a liquid of your choice. 

Adapted from http://mrcolebiology.weebly.com/uploads/5/7/1/4/57146589/egg_osmosis.pdf 



Task O 
Stomata Printing: Microscope Investigation 
 
1. OBSERVE 

Take a few minutes to look closely at the leaves. Sketch a picture of your leaf 
here: 
 
What type of plant did the leaf come from?    
 

2. PREDICT 
Which part of the plant do you think absorbs carbon dioxide (CO2) from the air? 
 The top of a leaf  
 The bottom of a leaf 
 

3. PREPARE YOUR SPECIMEN  
Follow the instructions the “Preparing Your Specimen” sheet. 
 

4. OBSERVE AND DOCUMENT 
Draw and take notes about the structures that you see in the microscope. 
 
Talk with your lab partners: Do you think carbon dioxide (CO2) can get into the 
plant through any of the structures that you see in the microscope? If so, which 
ones? 

 
PREPARING YOUR SPECIMEN 
1. Lay the leaf flat on the table, with the side that you want to examine 

under the microscope print facing up.  

2. Paint a thin layer of clear nail polish on the leaf.  

3. Wait a few minutes, then gently test a corner of the nail polish to 
make sure it is completely dry.  

4. If dry, take a small piece of tape and put it directly over the nail polish 
on your leaf. Rub your finger over the tape firmly to make sure it is 
stuck to the nail polish.  

5. Slowly peel the tape off of the leaf. The nail polish should remain on 
the tape. 

6. Stick the tape to the center of a microscope slide. Then, place on the 
stage of your microscope. 

 
Task adapted from https://www.calacademy.org/educators/lesson-plans/stomata-printing-microscope-
investigation 

Task P 
Carbon Cycle Poster Project  

Your assignment is to create a colorful poster that clearly illustrates as many 
components of the carbon cycle as possible.  Your illustration must be an original, and 
you cannot use images from the web to influence your drawing!   

Your illustration should include the following: 

• Label and illustrate 2 long-term carbon reservoirs/sinks (where carbon is 
stored for a very long time.) 

• Label and illustrate 2 short-term carbon reservoirs/sinks (where carbon is 
stored for a short amount of time.) 

• Thoroughly illustrate and label 3 ways in which carbon is removed directly 
from the atmosphere and stored. This can be part of your short- and long-term 
carbon reservoirs/sinks, if done properly. 

• Thoroughly illustrate and label 3 ways carbon is added to the atmosphere by 
NATURAL means. 

• Thoroughly illustrate and label 3 ways carbon is added to the atmosphere by 
HUMAN activities. 

• Use ARROWS to properly identify the flow of carbon. 
• Identify where carbon is being added to AND taken away from the 

atmosphere, biosphere, hydrosphere, and geosphere/lithosphere. 
• The poster must include the following chemical reactions: 

1. Photosynthesis 
2. Respiration 
3. Hydrocarbon (Fossil Fuel) Combustion 
4. Carbonic Acid Formation 
5. Carbonate Rock Formation 

• The poster must be neat and colored. 

 

 

 

 
 
 
Adapted from 
https://www.cdschools.org/cms/lib04/PA09000075/Centricity/Domain/429/2014%20Carbon%20cycle%20p
oster%20paperwork%20and%20rubric.pdf 

 


