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HiSET Science Sample Items
Directions: Questions 1 through 5 are based on the information below.

Do bees have a sense of smell? Dr. Karl von Frisch investigated that question in the early 1900s 
with these two experiments.

Experiment 1

Dr. von Frisch set up a table with several identical cardboard boxes with removable covers. Each box 
had a small door hole for bees. Inside one box, he put a dish of sugar water that was scented with a 
fragrant oil. The other boxes he left empty. When the bees had explored the boxes for several hours, 
Dr. von Frisch saw that they could easily find the box with the fragrant sugar water, even when he 
switched the positions of the boxes.

After this training period, Dr. von Frisch prepared a set of clean boxes for the bees. He did not use any 
sugar water this time, but he did scent the inside of one box with the same fragrant oil used before. 
The bees would buzz around the doors of all these boxes, but they would only crawl inside the box 
with the training scent. 

Experiment 2

Dr. von Frisch trained bees to enter a box that was scented with an oil made from the skin of Italian 
oranges. After the bees were trained, he prepared a clean set of 24 boxes. He scented one box with 
the Italian orange scent and scented all the others with different oils. Dr. von Frisch then recorded how 
many bees entered each box in five minutes.

Dr. von Frisch repeated the last part of the experiment, comparing an additional 23 fragrances to the 
one made from Italian oranges. Out of the 48 boxes used in the two runs, the only boxes that attracted 
many bees were the following:

Oil Used in Box Number of Bees Entering Box 
in Five Minutes

Oil of Italian oranges (First run) 
Oil of Italian oranges (Second run) 
Oil of citron 
Oil of bergamot oranges 
Oil of Spanish oranges

 205 
 120 
 148 
 93 
 60

These were the only boxes scented with oils from citrus fruits and, to a human nose, they smelled very 
much the same.
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1  What was the main reason Dr. von Frisch switched the positions of the boxes during  
the training sessions?

A To allow the scent to spread over the entire table

B To eliminate the effects of wind direction

C To make the bees rely only on a sense of smell, if they had one

D To make sure the bees couldn’t lead each other to the correct box

Key: C 

Rationale: The passage states that Dr. von Frisch investigated the question, “Do bees have a sense of 
smell?” The positions of the boxes were switched during the training session to make the bees rely 
only on their sense of smell. If they had a sense of smell, the bees would find the box with the fragrant 
sugar water regardless of its position. 

DOK: Level 2. Skills and Concepts

DOK Rationale: The candidate must apply an understanding of manipulating variables in an experi-
ment. The candidate must evaluate the experimental design and realize that switching the boxes  
allowed Dr. von Frisch to determine that the position of the boxes did not affect the ability of the  
bees to locate the fragrant sugar water. Therefore, Dr. von Frisch was able to conclude that the bees 
most likely relied on a sense of smell to locate the fragrant sugar water.

2 Given the results of Experiment 1, which of the following conclusions is most valid?

A Bees probably have a sense of smell.

B Bees probably do not have a sense of smell.

C Bees probably identify different kinds of flowers by smell.

D Bees probably do not identify different kinds of flowers by smell.

Key: A 

Rationale: In Experiment 1, the trained bees only crawled inside the box with the training scent. This 
indicates that bees probably have a sense of smell. 

DOK: Level 2. Skills and Concepts

DOK Rationale: The candidate must be able to evaluate the information in the experiment, including 
the independent, dependent, and controlled variables, in order to select the correct conclusion.

3   The dependent variable in an experiment is the factor that is observed to see how it changes 
in response to the experimental variable. What was the dependent variable in Experiment 2? 

A The number of bees entering a given box in five minutes

B The presence or absence of sugar water in a box

C The length of time the bees were counted

D The particular smell in a box

Key: A 

Rationale: In Experiment 2, the number of bees entering a given box in five minutes changed in  
response to the experimental variable. 

DOK: Level 2. Skills and Concepts

DOK Rationale: The candidate must apply the information provided in the stem (description of a 
dependent variable) to a specific situation (Experiment 2).
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4  Suppose a bee’s antennae can be coated with a material that prevents air from reaching 
them. If it was believed that a sense of smell in bees was located in their antennae, how 
could this idea best be tested?

A Catch a bee, coat one antenna, and see if the bee can find any food in a field of flowers

B Catch a bee, coat both antennae, and see if the bee can find any food in a field of flowers

C Train a bee to find food in one scented box (as in Experiment 1), then coat one antenna and 
 see if the bee goes into a new box with the same scent

D  Train a bee to find food in one scented box (as in Experiment 1), then coat both antennae and 
see if the bee goes into a new box with the same scent

Key: D 

Rationale: To best test the idea that a sense of smell in bees was located in their antennae, a bee 
would be first trained to find food in one scented box (as in Experiment 1). Both antennae of the bee 
would then be coated, the bee would be introduced to a new box with the same scent, and the bee’s 
behavior would be observed. 

DOK: Level 3. Strategic Thinking

DOK Rationale: The candidate must use strategic thinking, going through multiple cognitive steps, 
to answer this question. The candidate must design a new experiment to solve a problem, requiring 
an understanding of multiple factors in an experiment. The candidate must figure out how to test for 
a new hypothesis (that bees smell using their antennae) by setting up an experiment with the appro-
priate independent and dependent variables (presence/absence of coating and bee going/not going 
into the box, respectively).

5  How does the evidence gathered in the experiments relate to the following statement?

Bees can smell just as well as most humans.

A The evidence proves that the statement is true.

B The evidence supports the statement but doesn’t prove it.

C The evidence casts doubt on the statement but doesn’t disprove it.

D The evidence disproves the statement.

Key: B 

Rationale: The statement is supported by the evidence gathered in the experiments. The experiments 
showed that bees have a sense of smell. In Experiment 2, the bees were primarily attracted to the scent 
of oils from certain citrus fruits. These oils smelled the same to a human nose. The evidence gathered 
in the experiments is not sufficient to prove the statement. 

DOK: Level 2. Skills and Concepts

DOK Rationale: The candidate must evaluate a conclusion and determine whether or not the results 
of the experiment support the conclusion. The candidate must further understand the limitations of 
data and apply that knowledge to the experiment.
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