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1. We think the height from which a sphere is dropped and the angle at which the sphere impacts the 
ground affects crater formation. 

2. We selected a plastic sphere. 
3. We then put sand into the tray and dropped the sphere, carefully removing the sphere from the sand 

after each trial. 

4. We measured the diameter of the crater after each trial. 

Name:   Science Teacher(s):    
 

High School Offline Distance 
Learning Science Packet 

 
Directions: The 9 assignments that follow will help grow your ability to use the 8 NGSS Science and Engineering Practices. Read the 
directions for each assignment carefully and respond completely to each question or task. 

 
Inquiry Skills Assignment # 1: Craters 

 

Students in a science class carried out experiments to explore factors affecting the size of a crater. 
Group A carried out the following experiment. 

 

 

Their results are shown below. 

Height Dropped (cm) Diameter of Crater (cm) 

100 7.5 

80 6.5 

60 5.5 

40 4.5 

20 3.0 

 
1. Group A’s statement of the problem is, “We think the height from which a sphere is dropped and the angle at which the 

sphere impacts the ground affects crater formation.” Is this a clear and complete statement of the problem that Group A 
studied?  Explain fully why or why not?     

 

 

 

 

 

 

 

 

 

 

2. Create a line graph of Group A’s results. The independent variable should be on the horizontal axis. Be sure to label your 
graph. 
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1. We made the sand smooth so it was equally spread out and covered it with a thin layer of orange powder. 
2. We measured the mass of all the spheres. 
3. We dropped the spheres and measured the size of the crater. 

4. We measured the diameter of the crater after each trial. 

3. What conclusions can be drawn from Group A’s experiment and results? How valid do you think these conclusions are? 
Explain your answer fully.    

 

 

 

 

 

 

 

 

 

Group B carried out the following experiment. 
 

 

Their results are shown below. 
Crater Diameter 

Sphere Large Medium Small 

Wood 2.1 cm 1.5 cm 1.1 cm 

Plastic 2.9 cm 1.5 cm 1.2 cm 

Glass 2.5 cm 1.5 cm 1.3 cm 

 

4. What could Group B have done to improve their experiment?  Explain fully.    
 

 

 

 

 

 

 

 

 

Group C carried out the following experiment. 

 
 

The results of the experiment are shown below. 
 

Glass Sphere Mass of Sphere (g) Depth of Crater (mm) at 30 cm Depth of Crater (mm) at 60 cm 

Small 2.5 4 6 

Medium 8.7 7 10 

Large 21.0 10 15 

 

5. According to Group C’s experiment, which of the following factors affects the depth of a crater? 
 

a. Mass of sphere only 
b. Height sphere dropped only 
c. Mass of sphere and height sphere dropped 
d. Neither mass of sphere nor height sphere dropped 

1. Level one bag of sand in a tray, so it is spread out evenly. 
2. Spread a thin layer of orange powder over sand. 
3. Measure the mass of each glass sphere. 
4. Drop large glass sphere from a height of 30 cm. 
5. Repeat steps 1-4 for the other glass spheres. 
6. Repeat the experiment at 60 cm. 
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1. We spread out the sand and put a layer of orange powder on top of it. 
2. We massed each sphere. 
3. We dropped a sphere into the sand and measured the crater. 
4. We smoothed out the sand and repeated the experiment for each sphere. 

6. Which variable was held constant in Group C’s experiment? 
 

a. Diameter of sphere 
b. Height sphere was dropped 
c. Composition of sphere 
d. Mass of sphere 

 
Group D carried out the following experiment. 

 

 

The results of the experiment are shown below. 
Wood Sphere 

Size of Sphere Mass of Sphere (g) Crater Diameter (cm) 

Large (2.5 cm) 6.3 2.5 

Medium (1.8 cm) 2.4 1.5 

Small (1.2 cm) 0.8 0.5 
 

Plastic Sphere 

Size of Sphere Mass of Sphere (g) Crater Diameter (cm) 

Large (2.5 cm) 10.3 3.0 

Medium (1.8 cm) 4.5 2.0 

Small (1.2 cm) 1.4 1.0 

 

Glass Sphere 

Size of Sphere Mass of Sphere (g) Crater Diameter (cm) 

Large (2.5 cm) 20.9 4.0 

Medium (1.8 cm) 8.4 3.0 

Small (1.2 cm) 2.8 2.0 

 
7. Group D made the following statement in their report, “The larger the mass of the sphere, the larger the diameter of the 

crater.”  This statement is  . 
 

a. A conclusion based on the data. 
b. A conclusion not supported by the data. 
c. An observation made during the experiment 
d. A variable controlled during the experiment 

 
 

8. In carrying out the Craters experiment, it would be most accurate to measure the mass of the sand in the tray in    
  . 

 

a. teaspoons 
b. scoops 
c. milliliters 
d. grams 
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Inquiry Skills Assignment # 2: Keep it Hot 
 

A class of students performed a series of experiments to determine which of several materials would be most effective for insulating 

a paper cup. One group of lab partners tested four different materials: black paper, white paper, aluminum foil, and cloth. The 

following table shows their results: 

 

 
Insulating Material 

Temperature of Water in Cups 

at the Start of the Experiment 

Temperature After 5 

Minutes 

Temperature 

After 10 Minutes 

Black Paper 70O C 60O C 52O C 

White Paper 50O C 45O C 40O C 

Aluminum Foil 85O C 70O C 60O C 

Cloth 60O C 54O C 48O C 

 
1. This is the group’s statement of the problem: “We wanted to see which four materials would be good for wrapping around 

a cup.”  Is this a clear statement of the problem?  Explain why or why not.     
 

 

 

 

 

 

 

 

 

 

2. The students concluded that the white paper was the most effective insulator because the cup wrapped in white paper 

showed the smallest drop in temperature. Is this group’s conclusion valid? Explain why or why  not.    
 

 

 

 

 

 

 

 

 

Another group in class tried to use various materials and combinations of materials. The following table shows their results: 

 
Insulating Material 

Temperature of Water in 

Cups at Start of Experiment 

Temperature After 5 

Minutes 

Temperature After 10 

Minutes 

4 Thicknesses of Black Paper  
80O C 

 
74O C 

 
70O C 

4 Thicknesses of White Paper  
80O C 

 
75O C 

 
71O C 

4 Thicknesses of Aluminum 

Foil 

 
80O C 

 
72O C 

 
66O C 

4 Thicknesses of Cloth 80O C 73O C 67O C 

1 Thickness each of Black 

Paper, White Paper, 

Aluminum Foil, and Cloth 

 
80O C 

 
78O C 

 
76O C 
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3. What valid conclusions can you draw from these results? Explain your answer.    
 

 

 

 

 

 

 

 

 

 

4. Do you have enough information to replicate this group’s experiment? If you think you do, tell what information you have. 

If you think you do not, tell what other information you would need.       
 

 

 

 

 

 

 

Inquiry Skills Assignment #3: Soapy Water 

 
Students in a science class were conducting experiments to explore the use of various substances in removing soap from water. One 

way to remove soap from water is to have it react with other substances. When the reactions occur, a solid called a precipitate is 

sometimes formed. A precipitate can be filtered out of the water. 

 
Group A carried out the following experiment: 

1. We put soapy water into three separate plastic cups. 
2. A different substance was added to each of the cups. 
3. After waiting 5 minutes, the mixture in each cup was filtered. 
4. We examined the precipitate (which remained in the filter paper) and the filtrate (which was in the test 

tube) for each mixture. 
 

The table below shows their results: 

 1 2 3 

Substance Added to Soapy Water Epsom Salt Table Salt Sugar 

Precipitate White, milky White, milky None 

Filtrate Clear Slightly cloudy Cloudy 

 
5. Which constant did Group A use above? 

a. The same amount of water 

b. Waiting 5 minutes before filtering each cup 

c. The same amount of precipitate 

d. The same substance 

 
6. To replicate their experiment, which piece of information would you still need to know after seeing their procedure and 

results (data table)? 

a. How much soapy water and added substance to use 

b. Which substances to add to the soapy water 

c. How long to wait for before filtering the mixtures 

d. How to label each cup 

May 2020



Group B carried out the following experiment. 

1. We placed 50 mL of soapy water into four plastic cups. 
2. We added 10 grams of sugar to cup 1, 10 grams of table salt to cup 2, and 10 grams of Epsom salt to cup 

3. Cup 4 had no substance added. 
3. We mixed each with a plastic spoon. 
4. We filtered all 4 cups. 
5. We then poured the filtrate (remaining liquid) into four separate test tubes, shook them and measured 

the height of the soap suds, 
 

The table below shows their results: 

Cup Substance Final Soap Suds Height 

1 Sugar 9.1 cm 

2 Table Salt 1.2 cm 

3 Epsom Salt 0.2 cm 

4 No substance 9.5 cm 

 
7 . Which of the experimental cups was the group’s control? 

a. 1 

b. 2 

c. 3 

d. 4 

 
8 . Based on the results and the problem they were investigating, what should be Group B’s results? 

a. Adding no substance works best because its final soap suds height was the highest. 

b. Adding sugar works best out of any substances added to remove soap from water. 

c. Epsom salt works best to remove soap from water because its final soap suds height was the lowest. 

d. No conclusion can be drawn from this data because the group did not hold the amount of substance and soapy water 

added constant. 

 
Inquiry Skills Assignment # 4: Friction 

 
Students in a science class were conducting experiments to study the effect of different variables on the amount of friction between 

two objects. The diagram on the following page shows the apparatus used by the students to measure the amount of friction. 

 
Group A carried out the following experiment: 

1. In our experiment we compared different types of materials to see which one provided the most friction. 

2. We compared coarse sandpaper, fine sandpaper, wax paper, and cardboard while pulling a wooden block 

across each material. 

3. We added five washers at a time to the plastic cup in order to make the block move. Our results are 

shown in the table below. 

 

Movement of Wooden Block When Small Washers Are Added 

  
Material Over Which Wooden Block Slides 

 
Cardboard 

 
Wax Paper 

Fine Sandpaper Coarse Sandpaper 

Number of 

Small Washers 

Added to Cup 

0 Washers None None None None 

5 Washers Moved Moved None None 

10 Washers   Moved None 

15 Washers    Moved 
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1. One of Group A’s conclusion statements was that cardboard and wax paper both created the same amount of friction with 

the wooden block.  Is this conclusion valid?  Explain your answer fully.     
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2. Based on the problem Group A was investigating, “In our experiment we compared different types of materials to see 

which one provided the most friction,” draw conclusions based off the data. Be sure to include evidence from the data to 

strengthen your conclusion.     
 

 

 

 

 

 

 

 

 

 

 

Group B carried out the following experiment: 

To increase the weight of the block, we placed large washers, one at a time, on top of the wooden block. We did 

this for each of the four materials and then measured the friction. The table below shows our results. 

 

Number of Small Washers Required to Move Block 

 Number of Large Washers Added to Block 

1 Large Washer 2 Large Washers 3 Large Washers 

 
Material 

Cardboard 5 9 12 

Wax Paper 6 9 11 

Fine Sandpaper 10 15 24 

Coarse Sandpaper 9 14 22 

 
Group C carried out the following experiment: 

We placed a wooden block with one large washer on top of a piece of cardboard. We counted the number of 

small washers that it took to make the wooden block move. We repeated this three times. We then did the same 

experiment using 2 large washers on the wooden block and then using 3 large washers on the wooden block. Our 

results can be seen below. 

 

Number of Small Washers Required to Move Block 

  
Number of Large Washers Added to Block 

1 Large Washer 2 Large Washers 3 Large Washers 

Trial 1 4 6 10 

Trial 2 5 7 9 

Trial 3 5 6 10 

Trial 4 4 6 10 

 
3. This is Group B’s statement of the problem: “We tested the effect of different materials on the number of large washers 

added to the wooden block.” Is this a clear statement of the problem Group B investigated? Explain fully why or why not. 
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4. Compare Group B and Group C’s experiments. Which experiment, if either, do you think is better designed? Explain fully 

why you think so.    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inquiry Skills Assignment #5: Ice Cold Experimentation 

 
A class of students wanted to answer the problem: Which is better for melting ice – ordinary table salt or rock salt? One group of lab 

partners filled three identical beakers with ice and water. Next, they added table salt to the first beaker, rock salt to the second 

beaker, and nothing to the third beaker. Then they used thermometers to measure the temperature in each beaker.  The table 

below shows their results: 

 
Contents of Beaker Temperature After 5 Minutes 

Ice water and table salt 7O C 

Ice water and rock salt 2O C 

Ice water without salt 13O C 

 
5. Which of the following best explains why the students tested a beaker of ice-water without any salt in it? 

a. This was a constant in the experiment and they needed to in order to make sure the results were reliable. 

b. The beaker without salt was the dependent variable and this was how they would collect their measured results. 

c. This beaker was the control of the experiment, which helped them determine if even adding any type of salt was 

beneficial. 

d. The students had no reason and should not have included this as part of their experiment 

 
6. Based on the results, what should the student’s conclusions be? 

a. Of all the contents tested, rock salt was the best at melting ice. 

b. Rock salt is better than table salt at melting ice. 

c. Rock salt and table salt combined lead to the most ice melting. 

d. Ice water without salt melts faster than when either salt is added. 

 
A second group of lab partners in the same class approached the problem differently. They put 10 ice cubes into breaker #1 and 10 

ice cubes into beaker #2. Then they sprinkled one scoopful of table salt onto the ice in beaker #1 and one scoopful of rock salt onto 

the ice in beaker #2. They did not measure the temperature of the contents of the two beakers, but after two minutes they poured 

off the melted water and then weighted the two beakers and their contents. 

 
They obtained the following results: 

 
Mass of Beaker # 1 and Contents Mass of Beaker # 2 and Contents 

255 g 250 g 
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7. How was the second group’s experimental design better than the first group’s? 

a. They were more specific in the amount of ice and salt to add. 

b. They massed the beakers before and after adding salt. 

c. They used larger beakers. 

d. They started with colder water temperatures. 

 
8. How could the second group have most improved their experimental design? 

a. They could have added two scoopfuls of salt instead of one. 

b. They could have started with more ice. 

c. They could have performed more trials. 

d. They could have left the mixture sit for less time. 

 
Inquiry Skills Assignment # 6: Cold Packs 

 

Group A carried out the following experiment: 

 

 

Their results are shown below: 

Cup Chemical Used Beginning Temperature (o C) Ending Temperature (o C) 

A NH4Cl 25 18 

B CaCl2 23 28 

C NaCl 22 20 

D None 22 22 

 
1. What was the purpose of Cup D?  Explain your answer fully.     

 

 

 

 

 

 

 

 

 

2. Based off the data table, which constant should have Group A used to make the results more reliable? Why is this 

important? Explain your answer fully.     
 

 

 

 

 

 

 

 

 

 

1. We tried to find out which chemical would be best for lowering the temperature of water. 
2. We poured 50 mL of water into each of four plastic cups and measured the temperature of the water in 

each cup. 

3. We then added NH4Cl to one cup, CaCl2 to another cup, NaCl to a third cup, and nothing to the fourth cup 
and measured the temperature of each cup. 
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Group B carried out the following experiment: 

1. We were conducting an experiment to see which chemical is best for use in a cold pack. 
2. We filled 3 plastic cups with 50 mL of water and measured the mass. 
3. We measured the temperature of the water in each cup, added NH4Cl to one cup, CaCl2 to the second 

cup, NaCl to the third cup, and measured the mass of each cup. 
4. We stirred the content of each cup and measured the temperature again. 
5. We then added more of the chemical to each cup, stirred and measured the temperature again. 

 

Their results are shown below: 

Cup Chemical Mass of Cup 

with Water 

Mass of Cup 

with Water 

and 

Chemicals 

Temperature 

Before 

Chemical 

Added 

Temperature 

After 

Chemical 

Added 

Temperature 

After More 

Chemical 

Added 

A NH4Cl 52.1 g 54.8 g 23 O C 18 O C 17 O C 

B CaCl2 52.1 g 53.7 g 23 O C 21 O C 26 O C 

C NaCl 52.2 g 57.0 g 23 O C 21 O C 20 O C 

 
3. Group B decided to add more chemical to each cup after recording their temperature. Was this step necessary?  Explain 

your answer using evidence from the data table.     
 

 

 

 

 

 

 

 

 

 

4. Do you have enough information to replicate group B’s experiment? If you think you do, tell what information you have. If 

you think you don’t, tell what other information you would need.     

 

 

 

 

 

 

 

 

 

Group C carried out the following experiment: 

1. The problem we investigated was which chemical makes the best cold pack. 
2. We poured 50 mL of water into each of three cups. 
3. We then added one teaspoon of NaCl to one cup, one teaspoon of CaCl2 to another cup, and one 

teaspoon of NH4Cl to the third cup and measured the temperature of the water in each cup. 
 

Their results are shown below: 

Cup Amount of Chemical Chemical Used Temperature (O C) 

A 1 Teaspoon NaCl 23 

B 1 Teaspoon CaCl2 28 

C 1 Teaspoon NH4Cl 20 
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5 . Which of the following best identifies the independent variable in Group C’s experiment? 

a. The size of the cup 

b. The type of chemical used 

c. The temperature of the water 

d. The amount of each chemical used 

 
6 . Which of the following is not necessary to improve Group C’s experiment? 

a. Add a Cup D with 50 mL of water only as a control 

b. Measure the beginning temperature 

c. Use two teaspoons of chemicals instead of one 

d. Do more trials 

 
7 . Based on the results of Group C’s experiment, which conclusions could be made? 

a. Each chemical was equally good at making the best cold pack. 

b. Out the chemicals tested, CaCl2 would make the best cold pack. 

c. Neither of the chemicals is better than distilled water at making the best cold pack. 

d. Out of the chemicals tested, NH4Cl would make the best cold pack. 

 
8 . How did Group C’s experiment differ greatest from Group A and B’s? 

a. Group A and B recorded initial and final temperatures; whereas, Group C only recorded the final temperature. 

b. Group A and B used different chemicals in their investigation than Group C. 

c. Group A and B recorded their temperatures in O F; whereas, Group C recorded theirs in O C. 

d. Group A and B each used a control, while Group C did not. 
 
 
 

Inquiry Skills Assignment # 7: Staying Afloat 

 
Students in a science class were carrying out the Staying Afloat performance task. 
Group A carried out the following experiment. 

 

 

Their results are shown below: 
 

 
Number of Teaspoons of Salt Number of Washers Needed to Sink Vial 

0 8 

2 9 

4 10 

6 9 

8 11 

1. We studied whether salinity affects the degree to which objects float. 
2. We filled a beaker with 250 mL of water. 
3. We placed a plastic vial in the water filled beaker and placed washers in the vial until it sank. 
4. We removed the vial and washers from the beaker. 
5. We then added two teaspoons of salt at a time into the beaker of water and stirred. 
6. After each addition of salt, we repeated steps 3 and 4. 

May 2020



1. Draw a graph of Group A’s results. The independent variable should be on the horizontal axis. Be sure to label your graph. 

 

 

 
2. What conclusions can be drawn from Group A’s experiment and results? How valid do you think these conclusions are, 

based on the group’s experiment and results?  Explain your answer fully.     

 

 

 

 

 

 

 

 

 

 

 

Group B carried out the following experiment: 

1. Take three large plastic cups and fill each with 150 mL of water. Label them Cups X, Y, and Z. 
2. Do not put any salt in Cup X. Add 7g of salt to Cup Y and 14g of salt to Cup Z. 
3. Stir the cups of water until all of the salt is dissolved. 
4. Place a small cup into each cup of water. 
5. Add washers to each small cup until it sinks. 
6. Measure the mass of the washers in each cup and repeat the experiment. 

 

Their results are shown below: 

CUP Amount of Salt Trial 1 Mass of Washers Trial 2 Mass of Washers 

X 0g 100.3g 100.2g 

Y 7g 117.6g 119.5g 

Z 14g 131.4g 133.0g 

 
3. This is Group B’s statement of the problem: “We studied the effect of added weight on the ability of an object to float.” Is 

this a clear statement of the problem they investigated? Explain fully why or why not.     
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4. The results of the Group B’s experiments show that the amount of salt in the water (salinity) affects the degree to which 

objects can stay afloat.  Explain why this is true.     
 

 

 

 

 

 

 

 

 

 

Group C carried out the following experiment: 

1. Put 50 mL of water in a graduated cylinder. 
2. Place 7 washers into a vial. Place the vial with the washers in it in the water and let it float. 
3. Measure the change in the level of water in the graduated cylinder. 
4. Repeat steps 1-3 but add salt to the water in the graduated cylinder. 

 

Their results are shown below: 

Amount of Water Mass of Salt Amount of Water Displaced 

50 mL 0g 38mL 

50 mL 5g 33mL 

50 mL 10g 27mL 

50 mL 15g 22mL 

50 mL Unknown 30mL 

 
5. Given the results of Group C’s experiment, how much salt is in 50mL of the water sample with the unknown salinity? 

a. Less than 5 grams 

b. Between 5 and 10 grams 

c. Between 10 and 15 grams 

d. More than 15 grams 

 
6. Which of the following is a conclusion that can be made from Group C’s experiment? 

a. The more salt that is added, the more water that is displaced. 

b. The mass of the salt in the water has no effect on the amount of water displaced. 

c. The more salt in the water, the less water that is displaced. 

d. The unknown mass displaced the most amount of water. 

 
7. Which of the following was not a constant used by Group C while carrying out their experiment? 

a. An initial volume of 50 mL of water in the graduated cylinder. 

b. 7 washers in the vial for each trial 

c. Using the same graduated cylinder each time 

d. The amount of salt added 

 
8. To increase the reliability of the results in this experiment, Group C should: 

a. Conduct more trials 

b. Use more salt mass 

c. Increase the starting volume of water to 100 mL 

d. Use sugar instead of salt 
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Inquiry Skills Assignment # 8: Heating of the Earth’s Surface 
 

A group of students did a lab called “Heating of the Earth’s Surface” where they investigated how sunlight affects different surfaces 

on Earth. Through observation, a guided investigation, and the design of their own experiment the students learned that to make a 

fair test of different activities, certain things should be kept the same (constant) so that results are more reliable. One student used 

the following materials and procedure: 

 
Materials: 2 thermometers 2 clamps to hold thermometers Sand (300 mL) 

 2 beakers (400 mL) lamp with 100-watt bulb clock or stopwatch 
 Water (300 mL) lamp with 50-watt bulb  

 
1) Fill one beaker with 300 mL of dry sand and the other beaker with 300 mL of water. 

2) Arrange the sand beaker under a lamp with a 100 Watt bulb. 

3) Arrange the water beaker under a lamp with a 50 Watt bulb. 

4) Place a thermometer in each beaker and clamp it to the side so the bottom of the thermometers are covered. 

5) Position the lamps so they are 20 cm above the sand and the water. 

6) Record the beginning temperature of the sand and water separately in the data table. 

7) Turn on the lamps and read the temperature of the sand and water every minute for 10 minutes. 

8) Record these temperatures. 

9) Turn off the lamps and read the temperature of the sand and water every minute for 10 minutes. 

10) Record these temperatures. 

 
1) What important material is missing from the list? 

a. Fan to keep air moving over beakers. 

b. Ruler 

c. Graduated cylinder for holding the thermometer 

d. A 100-watt bulb 

 
2) What would be a proper scientific question that can be explored for this investigation? 

a. How does light affect the temperature of a thermometer? 

b. Which light bulb saves more electricity? 

c. How do the temperatures of sand and water change at room temperature? 

d. How do the heating and cooling rates of sand and water compare? 

 
3) If another group of students were to repeat this experiment, what would you change in the procedure to make it a fair 

experiment? 

a. They should put food coloring in the water to look for changes in temperature. 

b. They should use 400 mL of water and sand. 

c. They should use light bulbs that have the same number of watts. 

d. They should use smaller thermometers and no clamps. 

 
4) In this experiment, which is the dependent variable? 

a. Temperature 

b. Type of material (soil or water) 

c. Height of lamp above beaker 

d. Amount of time that passes 

 
5) Which is likely to happen once the lamps are turned off? 

a. The temperature of both the sand and water will continue to increase 

b. The temperature of both the sand and water will begin to decrease 

c. The temperature of the water will increase, while the temperature of the sand will decrease 

d. The temperature of the sand will increase, while the temperature of the water will decrease 
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6) Which would be most appropriate for showing the gathered data? 

a. Create a sketch of the experiment to share with others. 

b. Create a pie chart of temperatures and time. 

c. Create a bar graph for temperatures 

d. Create a double line graph, one for the sand temperature and one for the water temperature. 

 
7) In this experiment, what are two constants? 

a. Amount of sand and time for it to heat up to 74 degrees. 

b. Time it takes for the material to cool back to room temperature and amount of water. 

c. Height of lamp and amount of material tested. 

d. Time between each measurement and temperature of each type of material at the 5th minute. 

 
8) If you were to construct a graph, what information should be on the X axis and what information should be on the Y axis? 

a. X axis: Height of the lamp; Y axis: Temperature in degrees Celsius 

b. X axis: Time in minutes; Y axis: Temperature in degrees Celsius 

c. X axis: Temperature in degrees Celsius; Y axis: Time in minutes 

d. X axis: Time in seconds; Y axis: Temperature in degrees Celsius 

 
9) Open Ended Question: If two students conducted this experiment and received drastically different results, what would 

you recommend those students do and why? Make two recommendations and support them each with a reason why.     
 

 

 

 

 

 

 

 

 

 

 

Inquiry Skills Assignment # 9: Drops on a Penny Lab Experiment 
 

A group of students performed a lab called, “How many drops of a solution can fit on a penny?” Students explored how many drops 

of different solutions, made up of different amounts of soap and water a penny can hold. Through observation, a guided 

investigation, and the design of their own experiment the students learned that to make a fair test of different solutions, certain 

variables should be kept the same (constant) so that results are more reliable. One student used the following procedure: 
 

1) Start with a clean dry penny 

2) Place the penny on a flat surface, cover surface with a paper towel 

3) Use an eye dropper to place drops of water (solution 1) on the penny (one at a time) until ANY amount of water runs 

over the edge of the penny 

4) Record the number of drops for that trial in the table 

5) Repeat steps 1-4 for 2 more trials 

6) Repeat steps 1-5 with 4 other solutions labeled 2,3,4,5 

 
1) If another group of students were to repeat this experiment, which information is missing that would be the MOST 

important for them to know? 

a. The amount of soap in the solutions 
b. How big the eye dropper is 
c. The amount of time the experiment will take 
d. Where the experiment was done 

May 2020



2) What would be a proper scientific question that can be explored for this investigation? 
a. How many drops of water does a penny hold? 
b. Which solution is the hardest to work with? 
c. c. Which solution is the easiest to work with? 
d. d. How does the amount of soap in the solution affect the number of drops a penny will hold? 

 

3) How should the students best communicate the results of their experiment? 
a. They should make a list of the number of drops. 
b. They should make a data table of the number of drops. 
c. They should make a pie chart of the number of drops. 
d. They should average the number of drops for each trial and create a graph. 

 

Use the information and data table below to answer questions 4-6. 
 

Some students did an experiment that tested for: which solution enabled the penny to hold the most drops? They repeated the 
experiment 3 times and counted the number of drops the penny held. 

 
Number of Drops a Penny Holds 

Solution Trial 1 Trial 2 Trial 3 

Water (1) 32 30 33 

2 29 29 27 

3 25 21 23 

4 19 17 18 

5 15 15 13 

 

4) What should the students do to analyze their data better? 
a. Find the lowest number of drops. 
b. Find the median number of drops. 
c. Find the average number of drops. 
d. Find the highest number of drops. 

 

5) If this is to be a fair test of the number of soap water drops a penny can hold, is it important that you use the same penny? 
a. Yes, because then the only variable that is changing is solution. 
b. Yes, because all if the solutions are the same. 
c. No, because the number of drops will go up or down the same amount in each trial. 
d. No, because changing two variables at the same time makes results more reliable. 

 
6) In this experiment, which is the dependent variable? 

a. The number of drops the penny can hold 
b. The number of pennies 
c. The number of solutions 
d. The number of times you complete the experiment 
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Use the bar graph below to answer questions 7-9 about this experiment. 

7) What conclusion can BEST be reached about the number of drops and the different solutions?
a. You cannot conclude anything from this graph
b. Solution 1 holds the most amount of drops
c. Solution 3 holds the least amount of drops
d. The penny holds the same amount of drops no matter the solution.

8) In this experiment, which is the independent variable?
a. The amount of soap in the solution
b. The penny
c. The number of drops a penny can hold
d. The size of the eye dropper

9) Open Ended Question: What are two possible sources of error that might have occurred during the experiment? Explain
how you would fix each error so that it won’t happen again.

Average Numbers of Drops 

1 

2 

3 

4 

5 

Solutions 

N
u

m
b

e
r 

o
f 

D
ro

p
s 

May 2020


	Offline Distance Learning Science Grade 9_12
	HS Science Distance Learning Packet 1



