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4. Sarah is conducting an experiment for her 
school’s science fair. She sets up an experiment to 
find out the types of flowers that best attract 
bees. Which of the following is a variable in 
Sarah’s experiment that she can change? 
 
A. the color of the flowers 
B. the speed at which bees can fly 
C. the number of bees in the hive 
D. the amount of honey produced 
 

15. In science class, Harry and his classmates are 
performing a controlled scientific investigation. 
The teacher has already picked a topic and 
testable question for the class to study and has 
provided background research on the topic. 
Before performing the investigation, the students 
must first 
 
A. analyze the data that results from the 
 investigation 
B. form a hypothesis to predict the outcome of 
 the investigation 
C. communicate the results of the investigation 
 with the teacher 
D. record data from the investigation in graphs 
 and charts 

14. Which of the following should be done when 
designing an experiment for a controlled scientific 
investigation? 
 
A. plan the variables 
B. list the needed materials 
C. list the procedures 
D. all of these 

5. Marianne wanted to know if the shape of a 
moving object has an effect on how far it can 
travel. She used the same ramp, a meter stick, and 
3 cars of different shapes in her investigation. Her 
hypothesis was that a car with a streamlined 
shape would travel the farthest. Her results were 
not as she expected. What variable needs to be 
controlled in this experiment to make it correct? 
 
A. the shape of the cars 
B. the texture of the ramp’s surface 
C. the weather conditions on the day of the test 
D. the mass of the cars 
 
6. Which of these is different for all of the groups 
being tested in an experiment? 
 
A. hypothesis 
B. constant 
C. control 
D. variable 
 

11. The difference between an experimental 
group and a control group is that the 
 
A. experimental group has a known outcome 
B. experimental group contains the independent 
 variable  
C. control group has no known outcome 
D. control group is needed only when testing 
 more than one variable 
 

7. Jack hypothesized that robins prefer large 
birdhouses to small ones. He built four birdhouses 
of different sizes to test his hypothesis. What was 
the independent variable in Jack’s experiment? 
 
A. the size of the birdhouse 
B. the number of birds in a house 
C. the location of the birdhouse 
D. the season of the year 
 

2. Students performed an activity to test the 
effects of water temperature on the rate that salt 
water dissolves. Which of these must be held 
constant for this activity to be accurate? 
  
A. time of day 
B. water temperature 
C. mass of salt 
D. time salt dissolves 
 

8. Students conducted an activity to compare the 
boiling points of plain tap water and tape water 
mixed with two different amounts of table salt. 
The students performed the following procedures. 
What is the independent variable? 
 

1 Label 3 beakers “no salt,” “1 g salt,” and 
“3 g salt” 

2 Pour 1 cup of tap water into each beaker 

3 Place the labeled amount of salt into 
each beaker 

4 Heat the “no salt” beaker until it boils 

5 Measure and record the temperature of 
the water 

6 Repeat the process for the other 2 
beakers 

 
A. the amount of salt used 
B. the volume of water used 
C. the temperature of boiling water 
D. the amount of time for water to boil 
 

12. Mr. Brown wonders how minerals affect 
animal growth and decides to conduct an 
experiment with his chickens. He begins with 3 
buckets containing exactly the same amount of 
chicken feed and then adds the same amount of 2 
different minerals to two of the buckets. He adds 
calcium to one bucket, magnesium to another 
bucket, and he doesn’t add any minerals to the 
third bucket. What scientific term is used to 
describe the mineral placed in each bucket? 
 
A. control 
B. hypothesis 
C. specimen 
D. variable 
 

9. John and Emily were experimenting with the 
effects of road salt on plant growth. To do this, 
they watered plants daily with the same amount 
of salt water. They could have best improved their 
experiment by: 
 
A. increasing the amount of salt added to the 
 water each day 
B. cooling the salt water before watering the 
 plants 
C. adding food color to see how far the salt 
 penetrates the plants 
D. watering half the plants with pure water and 
 half with salt water 
 

13. A social researcher conducted an experiment 
to test the effect of sleep deprivation on reaction 
times. Fifty working adults in an evening study 
were awakened every 2 hours during an 8-hour 
period at night and were asked to catch a tennis 
ball fired from a machine at exactly 20 miles per 
hour. Which of the following would not be an 
effective added control for the experiment? 
 
A. Participants’ diets are restricted 
B. Participants’ sleep patterns are recorded for 
 one month prior to experiment 
C. Wake-up alarms are selected by each patient 
D. Population of participants is increased 
 

3. Two students wanted to find out which of their 
toy race cars would go the farthest. They let each 
car roll down a ramp and then measured how far 
the cars rolled. Which of these should be held 
constant if they want a fair test of their cars? 
 
A. the height of the ramp 
B. the weight of the ramp 
C. the length of the cars 
D. the shape of the cars 
 

10. A biologist hypothesized that if a male scissor-
tailed flycatcher performs a complex flight pattern 
called a sky dance, then he will be more 
reproductively successful than a male that does 
not perform the sky dance. The biologist observed 
flycatchers for several weeks and recorded the 
number of female flycatchers that came into the 
area while a male was performing the sky dance. 
What is the dependent variable in this 
experiment? 
 
A. the total number of flycatchers observed by the 
 biologist 
B. the number of male flycatchers that performed 
 a sky dance 
C. whether or not a male flycatcher performed a 
 sky dance 
D. the number of female flycatchers that came 
 into a male’s area 
 

1. Amy studied how long it took different amounts 
of water to boil. She boiled 100, 200, 400, and 800 
grams of water, using the same pot each time. 
Between each trial, she let the pot and the burner 
cool to room temperature. What was the 
dependent variable in Amy’s study? 
 
A. the time needed to boil 
B. the mass of the water 
C. the temperature of the room 
D. the boiling point of water 
 



 

 

 

 

 

 

 

 

 

 

16. Martin wants to determine the effect of 
pollution in soil. He follows the procedure below 
to conduct his experiment.  
 

I. Fill one planter with soil from the 
backyard, and another planter with soil 
from the store.  

II. Pour paint into one of the planters.  
III. Plant identical plants in each planter, 

and expose them to the same amount 
of sunlight.  

IV. Water and maintain each plant the 
same.  

V. See which plant grows the most.  
 

What is wrong with Martin's procedure? 
 
A. He has too many independent variables 
B. There is no control 
C. He has too many dependent variables 
D. There is no independent variable 

20. The following line graph shows the average monthly temperatures in Montgomery, Alabama for one 
year. 
 

 
What month has the lowest average temperature? 
  
A. January 
B. February 
C. July 
D. December 
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17. Lewis wants to know whether a new type of 
shoe will improve a basketball player’s 
performance. He finds 18 basketball players who 
started using the new shoes this season. He asks 
each player whether his game has improved over 
last year’s. What error has Lewis made in his 
investigation? 
 
A. Lewis has not clearly stated his research 
 question. 
B. There is no control group for the study. 
C. The sample size is much too small. 
D. Lewis is obviously biased in favor of the new 
 shoe. 
 18. The chart below shows the results of an 
experiment designed to study how exercise 
affects heart rate. Which of the following 
statements is the best conclusion for this 
experiment? 
 

Activity 
Stage 

Heart Rate 
of Person A 
(beats per 
min.) 

Heart Rate 
of Person 
B (beats 
per min.) 

Heart 
Rate of 
Person C 
(beats 
per min.) 

Before 
Exercise 

75 62 70 

After 
Exercise 

120 110 130 

 
A. Exercise triples a person’s heart rate. 
B. Exercise decreases a person’s heart rate. 
C. Heart rate is not affected by exercise. 
D. Heart rate is increased by exercise. 
 

22. The graph below compares the amount of rainfall in a city during the first six months of the year 2000 
and during the first six months of 2001. About how much more rain fell in this city in June 2001 than in June 
2000? 
 

 
 
A. 3 cm 
B. 5 cm 
C. 15 cm 
D. 20 cm 
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21. The bar graph below lists the plants in order from closest to the Sun to farthest from the Sun. 
 

 
 

Which of the following best interprets the bar graph? 
  
A. The average mass of the planets decreases with distance from the Sun. 
B. The four outer planets have rings, and the four inner planets do not. 
C. The four inner planets have many times the volume of the four outer planets. 
D. The four outer planets have a lower average density than the four inner planets. 
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19. The chart shows the results of an experiment 
to test the effect of different plant lights on plant 
seedling growth. Which group of plants showed 
the greatest gain in height? 

Group Group 
Size 

Brand of 
Artificial 
Plant 
Light 

Average 
Height 
Before 
Using 
Plant 
Light (cm) 

Average 
Height 2 
Weeks 
After 
Using 
Plant Light 
(cm) 

1 25 A 5.4 28.0 

2 25 B 5.3 27.0 

3 25 C 5.2 28.0 

4 25 D 5.5 25.5 

 
A. Group 1 
B. Group 2  
C. Group 3 
D. Group 4 
 


