
Lab 4, Biol-1, C. Briggs, revised Spring 2018 Name: ____________________________________
Lab day of week: _______

Sample size
Sources: medscape.com, and some parts paraphrased from phytosphere.com

Objectives
Become familiar with the relationship between confidence level, confidence interval, and sample size.

Background

Sample size: the number of samples in an experiment group, such as the number of times we flip a coin. 
Confidence level: the likelihood that the true value lies within a particular range. (This range is called the confidence 
interval.)
Power: the likelihood that an experiment will come to a correct conclusion. 
Effect size: a way of quantifying the difference between two groups.

Example 1: "The 95% confidence interval of life expectancy for vegetarians is 65 to 85 years." 

The confidence level is 95%. The confidence interval is 65 - 85 years. We are 95% sure that the true lifespan lies between 
these two values.

If you are trying to determine whether vegetarians live longer than non-vegetarians, how many people do you need to 
test? There is no single answer to this question, but you can calculate the minimum sample size required if you have some 
basic information about the population. 

First, the confidence interval is decrease as the sample size increases. The figure below shows 95% confidence intervals for 
coin tosses.

Conclusion: Getting more precise confidence intervals requires  _____________________________________.
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http://phytosphere.com/treeord/ordprt3b.htm#sample%20size


Practice: Label the confidence interval and the confidence level.

1. "Dr. Gutierrez reports that atmospheric CO2 levels are at 400 ± 10 ppm, with 99% certainty."

2. "A study in LA County shows average mean blood cholesterol level in men is between 197 and 214 mg/dL (90% 
confidence)."

Confidence levels, confidence intervals, and sample size (from http://research-advisors.com/tools/SampleSize.htm)

Conclusions: 

1. As confidence level increases, the required sample

size ______________________________.

2. More precise margins of error (or confidence 
intervals) require sample size to 

____________________________________.
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Lab 4, Biol-1, C. Briggs

Osmosis

Objectives

Practice forming hypotheses, making measurements, working in groups, and scientific thinking.
Develop intuitions about which direction materials are likely to move through a membrane.

Background

All molecules display random motion. The amount of motion varies with the temperature of the system. In liquids and 
gasses the molecules are free to move independently of one another. In solid systems their relative positions are fixed but 
they can vibrate. Cells and organisms are liquid systems and are hugely dependent on and influenced by the diffusion and 
osmosis of molecules. Can you think of some examples?

Osmosis is a special case of diffusion in which water diffuses through a semipermeable membrane, such as a plasma 
membrane or a dialysis membrane, into an environment with a higher concentration of solute and the lesser concentration
of solvent. The solute may be salt, sugar, proteins or any other dissolved substance.

Experimental question. Is the rate of osmosis affected by the degree of difference of solute concentration 
on either side of the membrane?

Null hypothesis:

Alternative hypothesis:

Independent variable:

Dependent variable:

Aspects to hold constant:

Procedure
1. Make up three “cells” using the pieces of dialysis tubing that are provided. Put about 10 ml of the solution in the 

cell. Avoid getting air trapped in the bag. Make them like the illustration on the board.
2. Fill 3 cups with tap water. Set each on a paper towel and label each one. Set the “cells” on the appropriate towel. 

DON’T GET THEM MIXED UP. THEY ALL LOOK ALIKE.
3. Rinse off each "cell." Blot it off on a towel and weigh it. The balance can weigh a drop of water. Be tidy. Do 

likewise with each of the other “cells”.
4. You are now ready. Take note of the time and immerse all the “cells” at once. This is zero time.
5. Weigh the bags at 10 minute intervals and immediately return them to their bath.
6. Compute the percentage of the initial mass for each bag using the following formula.

Present bag mass   x 100 = Percent of initial mass
      Initial mass       

7. Post your results on the chart on the board. The instructor will calculate the class averages for each set. 
8. Record the class averages so that you will have the data to complete the lab assignment.
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Surface Area and Volume

Objectives: Determine a relationship among surface area, volume, and evaporation rates. (We're trying to get closer to 
answering the question: why are cells usually so small?)

Procedure
1. Dampen both sponge cubes.
2. Record their size and starting mass.
3. Let them dry for at least 40 minutes.
4. Record their final mass, and calculate the "percentage of initial mass," as before (shown again below).
5. Share your results on the board.

Calculations
Determine the volume of each cube.
Determine the surface area of each cube.
Determine the ratio between surface area and volume, which we will call the "SA/V ratio."

surface area / volume = 

Determine the percentage of initial mass for cube.

Final mass    x 100 = Percent of initial mass
      Initial mass       

Analysis Practice

Read the article at the end of this lab and discuss the following questions with your friends in lab:
1. Why is this unusual?
2. Does the article explain how an animal could do this?
3. Does this fit with your experience in observing small animals?
4. How confident are you that this information is accurate?
5. What would make you more confident that this account is true?

Lab 4 Assignment

Regarding Lab 4:
Osmosis:

1. Graph the class results. 
2. Given that some bags contained dissolved materials inside, what was the role of the water-filled bag in water? 

Hint: What can you do with the results from this bag?
3. What are the possible sources of experimental error? How do you know if there was any experimental error?
4. Look back at your null hypothesis. Do your results falsify this hypothesis? Why or why not?

Surface area and volume:
5. Based on your calculations, what is the relationship between the size of an object and its SA/V ratio?
6. Given this connection, why do you think most cells are very small?

Analysis practice:
7. Summarize your discussion of the article.

Preparing for Lab 5:
8. What are the products of cellular respiration?
9. What evidence do you have that your cells produce heat during cellular respiration?
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Strange Molelike Animal Melts Ice 
Tunnels With Its Head

The hotheaded naked ice borer may have feasted on a polar explorer.
By Tim Folger | Tuesday, April 01, 2008
RELATED TAGS: UNUSUAL ORGANISMS

Aprile Pazzo was about to call it a day when she 
noticed that the penguins she was observing seemed 
strangely agitated. Pazzo, a wildlife biologist, was in 
Antarctica studying penguins at a remote, poorly explored 
area along the coast of the Ross Sea. "I was getting ready to
release a penguin I had tagged when I heard a lot of 
squawking," says Pazzo. "When I looked up, the whole flock
had sort of stampeded. They were waddling away faster 
than I'd ever seen them move."

Pazzo waded through the panicked birds to find 
out what was wrong. She found one penguin that hadn't 
fled. "It was sinking into the ice as if into quicksand," she 
says. Somehow the ice beneath the bird had melted; the 
penguin was waist deep in slush. Pazzo tried to help the 
struggling penguin. She grabbed its wings and pulled. With 
a heave she freed the bird. But the penguin wasn't the only
thing she hauled from the slush. About a dozen small, 
hairless pink molelike creatures had clamped their jaws 
onto the penguin's lower body. Pazzo managed to capture 
one of the creatures -- the others quickly released their grip
and vanished into the slush.

Over the next few months Pazzo caught several of 
the animals and watched others in the wild. She calls the 
strange new species hotheaded naked ice borers. "They're 
repulsive," says Pazzo. Adults are about six inches long, 
weigh a few ounces, have a very high metabolic rate -- their
body temperature is 110 degrees -- and live in labyrinthine 
tunnels carved in the ice.

Perhaps their most fascinating feature is a bony 
plate on their forehead. Innumerable blood vessels line the 
skin covering the plate. The animals radiate tremendous 
amounts of body heat through their "hot plates," which 
they use to melt their tunnels in ice and to hunt their 
favorite prey: penguins.

A pack of ice borers will cluster under a penguin 
and melt the ice and snow it's standing on. When the 
hapless bird sinks into the slush, the ice borers attack, 
dispatching it with bites of their sharp incisors. They then 
carve it up and carry its flesh back to their burrows, leaving 
behind only webbed feet, a beak, and some feathers. "They
travel through the ice at surprisingly high speeds," says 
Pazzo, "much faster than a penguin can waddle."

Pazzo's discovery may also help solve a long-
standing Antarctic mystery: What happened to the heroic 
polar explorer Philippe Poisson, who disappeared in 
Antarctica without a trace in 1837? "I wouldn't rule out the 
possibility that a big pack of ice borers got him," says Pazzo.
"I've seen what these things do to emperor penguins -- it 
isn't pretty -- and emperors can be as much as four feet tall.
Poisson was about 5 foot 6. To the ice borers, he would 
have looked like a big penguin."
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