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Data Analysis

Introduction
In this exercise, you will use your knowledge of science to read a description of a student-
designed experiment, study a student collection of data, and analyze a student conclusion
concerning the experiment. You will be asked to respond to one prompt.
Criteria for Scorin

o satisfy the highest level of the scoring rubric, your response must provide clear, consistent,
and convincing evidence of the following:

an accurate identification of the components of the experiment;

an accurate identification of the errors found in the student work sample;

an accurate identification and a thorough discussion of possible sources of error in
the experimental design;

an accurate identification and an informed discussion of errors in the correlation
between the student hypothesis, conclusion, and collected data; and

an accurate discussion of the science content knowledge that is needed in order to
understand an experiment.

Directions

You may view the prompt by clicking the Next button. Compose your response in the space
provided.
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Exercise 1: Data Analysis - Candidate Name

Below.you will find a description of a student experiment, a hypothesis made by the students, a
sample of student data, and a conclusion derived by the students following the experiment.

A group of biology students conducted an experiment to test the effects of temperature on the
rate of iodine diffusion through a semipermeable membrane. The experiment was designed to
model diffusion of medication through a cell membrane. lodine, an indicator of the presence of
starch, represented the medication. A starch solution modeled the targeted cell components,
and dialysis tubing modeled the cell membrane.

The students tied the bottom of five 15 cm long pieces of dialysis tubing and filled each with
25.0 L of the starch solution. Then they tied the tubing at the top. The students filled each of
five beakers with the same amount of 25°C water and placed one piece of filled dialysis tubing
into each beaker. The students added 10.0 mL of liquid iodine to each of the five beakers.
Then the students timed how long it took for the starch solution inside of the dialysis tube to
tum a blue-black color. The experiment was repeated with 0°C water and then with 75°C water
in the beaker.

The students’ hypothesis stated that the iodine n the 25°C water would move through the
membrane at the fastest rate and turn the starch solution to a darker color because the
molecules of iodine would be moving faster at the normal temperature and would have a
greater likelihood of coming into contact with the tubing and moving through the tubing.
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could be fast acting or slow acting.

You must address each of the following in your response.

T T R

Identify the control (if present), controlled variable(s), the experimental
dependent variable, and the experimental independent variable.

Identify the errors found in the mechanics of the graph.

Identify and thoroughly discuss the possible sources of error resulting from the
experimental design.

Identify and discuss errors in the correlation between the hypothesis, the
conclusion, and the collected data.

Discuss two concepts related to the movement of particles through a selectively
permeable membrane that a high school student must know to understand this
investigation.
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‘The students concluded that the hottest solution of iodine and water diffused through the
membrane the fastest with an average time of 355 seconds, while the coldest solution of iodine
and water took the longest time to diffuse, with an average time of 737 seconds. The data did
support the hypothesis. This could be a model for developing medicine to act on different
cellular structures by changing the temperature of the medication solution so the medicine





