RISING WATER
SECRET
E X P E RIM E N T G UID E

RISING WATER SECRET
You’ll have to watch closely and use everything you know about air in order to explain the mystery of the rising water.
You heard it right! Air is the key to why the water rises in this experiment… but you’ll just have to do the experiment
yourself to find out how air affects the water.
WHAT YOU NEED
PIE PLATE
COLOR FIZZER TABLETS
SAFETY GLASSES

CANDLE
MATCH
ADULT SUPERVISION

CUP OF WATER
FLASK

1

Add any color of fizzer to a cup
of water.

2

Pour the water into the pie plate.

Stir the water to make it
one even color.

3

4

Place the candle in the center
of the pie plate.

Put on your safety glasses
and light the candle.

5

Place the glass flask over the candle.

Watch the water as it rises in the flask!

HOW DOES IT WORK
The candle flame heats the air in the flask, and this hot air expands. Some of the expanding air escapes out from under
the flask. That is why you might see bubbles. When the flame goes out, the air in the flask cools down and the cooler
air contracts (or gets closer together). The cooling air inside the flask creates a partial vacuum. This imperfect vacuum is
created due to the low pressure inside the flask and the high pressure outside the flask. It would seem that the vacuum is
sucking the water into the flask. That is the right idea, but scientists try to avoid using the term “suck” when describing a
vacuum. Instead, they explain it as gases exerting pressure from one area of high pressure to an area of low pressure.
A common misconception regarding this experiment is that the consumption of the oxygen inside of the flask is also
a factor in the water rising. Truth is, there is a possibility that there would be a small rise in the water from the flame
burning up oxygen, but it is extremely minor compared to the expansion and contraction of the gases within the bottle.
Simply put, the water would rise at a steady rate if the oxygen being consumed were the main contributing factor (rather
than experiencing the rapid rise when the flame is extinguished).

TAKE IT FURTHER - SMALL CANDLE
1 Color the water using one of the Color Fizzer. The color
helps you see what’s happening. Let the tablet dissolve
completely.
2 Pour the entire glass of colored water into the pie pan. The
water level needs to be at about the three-quarters full
mark.
3 Form the clay into a ball large enough to hold one of the
small candles, but small enough to easily fit within the
opening of the flask. Press it onto a flat surface.
4 Push a single small candle into the clay and place into the
water in the middle of the pan. Make sure it stays upright.
Also, make sure the clay will easily fit inside the opening
and that you don’t knock over the candle as you cover it
quickly. You might want to practice a few times because
this move is different from the one you used before.

WHAT YOU NEED
FLASK

COLOR FIZZER TABLETS

SMALL CANDLE

MATCH

PIE PAN

GLASS OF WATER

CLAY

SAFETY GLASSES

5 Put on your safety glasses and light the candle.
6 Hold the open end of the flask straight down,
place the flask over the lighted candle, and
move it down into the water. Make this a
smooth, quick motion without bumping the clay
or the candle. As before, the flask will be upside down in the water resting on the pie plate
with the candle burning inside of it. The candle
will burn out quickly.
7 Observe the level of water in the flask.

The demonstration you started with has now become an experiment. What’s the difference? Well, now you’ve asked a
question that requires an experiment to answer it: What happens to the water level in the flask if the amount of heat is
changed? You started researching an answer by using less heat. Everything else remained the same; the only thing you
changed was using a smaller candle that produced less heat. What did you discover?

HOW DOES IT WORK - SMALL CANDLE
What you saw should not have been a surprise. There were bubbles as before and the water rose in the flask as before.
You expected the candle to go out, but you may not have expected it to be under water! Notice that the flame
probably died before the water even reached the wick but the water continued to rise even after the candle was
submerged. Notice something else: the water level in the flask is not as high as in the first demonstration. Since
everything else was the same, you can conclude that less heat causes less air to be pushed from the flask, which means
less water will be needed to equalize the pressure and the water level will be lower.

TAKE IT FURTHER - MULTIPLE CANDLES
1 Fill the glass with water and color the water using one of
the Color Fizzer tablets. The color helps you see what’s
happening so let the tablet dissolve completely.
2 Pour the entire glass of colored water into the pie pan. The
water level needs to be at about the three-quarters full
mark.
3 Form the clay into a ball large enough to hold three of the
small candles but still small enough to easily fit within the
opening of the flask. Press it onto a flat surface.
4 Push three small candles into the clay and place into
the water in the middle of the pan. Make sure they stay
upright. Test with the flask to make sure the clay will easily
fit inside the opening and that you don’t knock over the
candles as you cover them quickly.

WHAT YOU NEED
FLASK

COLOR FIZZER TABLETS

SMALL CANDLES

MATCH

PIE PAN

GLASS OF WATER

CLAY

SAFETY GLASSES

5 Put on your safety glasses and light the candles.
6 Hold the open end of the flask straight down,
place the flask over the lighted candles, and
move it down into the water. Make this a
smooth, quick motion without bumping the
clay or the candles. As before, the flask will be
upside down in the water resting on the pie
plate with the candles burning inside of it. The
candles will go out quickly.
7 Observe the level of the water in the flask!

HOW DOES IT WORK - MULTIPLE CANDLES
By using three small candles, you tripled the amount of available heat inside the empty flask. The air inside the flask
was heated to a higher temperature than the test using one small candle. As a result, much more air was pushed out of
the flask as the air expanded. This means that as the air cooled and contracted after the candles went out, the pressure
dropped lower than in the first test so more water was needed to fill the flask to equalize the air pressure. You saw that
result when the water rose to a higher level.

SCIENCE FAIR CONNECTION
Observing and discovering the Rising Water Secret is pretty cool, but each demonstration independently isn’t a science fair project. You can make it one simply by identifying a variable (something that might change the
outcome) in the experiment, then testing that variable, and correctly reporting the
results. Think about some variables like these that you might test:
Test different diameters of the opening for the container you put over the candle. How does the size, shape,
or volume of the container change the results?
What’s the best water temperature to have so you achieve the
highest level inside the container?
How does changing the water level in the pan affect the outcome? How can you achieve a suction strong
enough to allow you to pick up the whole apparatus just by lifting the container after the candle goes out?
These are just a couple of ideas, but you aren’t limited to them! Come up with different ideas of variables to test and
give them a try. Remember, you can only change one variable at a time for each test. For example, if you are testing
different shaped containers, make sure that all other factors in the test remain the same!

TEACHER NOTES:
SCIENCE CONCEPTS OVERVIEW

Properties of Air

The learning experiences contained in the following Experiment Guide are designed to engage students and deepen
understanding, not only of the underlying scientific concepts upon which these experiments/demonstrations are built,
but also of critical thinking and problem solving skills. Teachers should allow students to actively participate in each
activity as an investigation, where questions are being asked, hypotheses are developed and redeveloped, and where
students own the discoveries. Vocabulary was included, assessments were created and critical thinking questions were
designed with this underlying goal in mind.
Suggested Teaching Points:
SICK Science Teaching Points: The SICK Science video can be utilized in a variety of ways. It can be used to
introduce a scientific concept or in place of doing the demonstration/experiment if materials are unavailable.
The video can also be used as a review or to help students complete the various learning experiences included
in this guide.
https://www.youtube.com/watch?v=_3YArPbmjsY
Vocabulary: Students enhance their science-content related vocabulary. You may choose to introduce the
vocabulary words and explicitly teach the meaning of each. You may also use the vocabulary words as an
investigation, where students may research the meanings of the words. Finally, students may develop their own
meaning for each word through their experience with the experiments and critical thinking work.
The Scientific Method: Students can complete a full lab report for the experiment, including asking 		
questions, identifying variables, forming a hypothesis, designing the experiment, collecting data, and drawing
conclusions. Differentiation using the lab report is easy. For lower levels, complete the lab report as a class. As
students are more independent, encourage students to work in partnerships or groups to complete the lab
report. Eventually, students should be able to complete the lab report independently or design a new
experiment using the form based on the demonstration completed in class.
Sequence: Students will put the steps of the experiment in the correct order. Older students should also
include transitional phrases.
Cause and Effect: Students will identify the cause and effect relationships and describe the connection
between the two.
Summarize and Generalize: Students will create a summary about what they observed in the experiment and
then use the knowledge gained as evidence to explain how hot and cold air molecules move.

A
B
C

Expert Vocabulary

NAME

WORDS AND DEFINITIONS —

Match the word on the left with the correct definition on the right by filling in the blank with
the correct letter.
VOCABULARY WORDS

1

Low Pressure

DEFINITIONS

A O2

B How hot or cold something is

2

High Pressure

3

Partial Vacuum

C An area of warm, moist air

4

Oxygen

D A space with an air pressure lower

5

Temperature

E An area of cool, dry air

that can be measured using a
thermometer.

than the air pressure in the area
around it.

Critical Thinking

NAME

SEQUENCE —

Students will put the steps of the experiment in the correct order. Older students should
also include transitional phrases.

Think about the steps of the experiment on the SICK Science video. Discuss
these with a partner. Then, list the steps you observed in the order that they
occurred. Remember to be specific.

Critical Thinking

NAME

CAUSE AND EFFECT —

Students will identify the cause and effect relationships and describe the connection between
the two.

What causes the water to rise in the flask? What is the effect of the
differences in air pressure created by the candle? What other things
do you observe? Draw and label a diagram below to show your thinking.

Critical Thinking

NAME

SUMMARIZE AND GENERALIZE —

Students will create a summary about what they observed in the experiment and then use
the knowledge gained as evidence to explain how hot and cold air molecules move.

With a partner, summarize what you observed in the video and in class. Write
a generalization about hot and cold air molecules and how they move. Use
your observations to support your statement. You may draw a picture to
show your thinking.

Assessment

NAME

ASSESSMENT QUESTIONS —

Read each question carefully and circle the letter next to the correct answer or write your
response in the box.

1

When the gas heats up inside the flask, the air molecules start to

2

What creates the partial vacuum inside the flask?

3

Which of the following statements about air is true?

4

On the lines below, explain what the heat from the candle does in this experiment.

5

What is the difference between high air pressure and low air pressure? Where did you
observe each in the experiment? Draw and label a diagram to show your thinking.

a. move around in circles rapidly.
b. move closer together.
c. expand.
d. shrink.

a. Cooling air inside the flask
b. Warm air outside the flask
c. The candle’s flame
d. The pie pan

a. Air takes up space.
b. Air can be warm or cool.
c. Hot air expands and cold air contracts.
d. All of the above

Expert Vocabulary - Answer Key

A
B
C

WORDS AND DEFINITIONS —

Match the word on the left with the correct definition on the right by filling in the blank with
the correct letter.
VOCABULARY WORDS

1

C Low Pressure

DEFINITIONS

A O2

B How hot or cold something is

2

E

3

D Partial Vacuum

C An area of warm, moist air

4

A Oxygen

D A space with an air pressure lower

5

B Temperature

E An area of cool, dry air

High Pressure

that can be measured using a
thermometer

than the air pressure in the area
around it.

Critical Thinking- Answer Key
SEQUENCE —

Students will put the steps of the experiment in the correct order. Older students should
also include transitional phrases.

Think about the steps of the experiment on the SICK Science video. Discuss
these with a partner. Then, list the steps you observed in the order that they
occurred. Remember to be specific.
Possible Answer:
1. Fill a cup with water and color it with a Color Fizzer tablet.
2. Pour the water into the pie pan and stand the candle up in the middle of
the water.
3. Light the candle.
4. Place the glass flask over the candle and observe what happens!

Critical Thinking- Answer Key
CAUSE AND EFFECT —

Students will identify the cause and effect relationships and describe the connection between
the two.

What causes the water to rise in the flask? What is the effect of the
differences in air pressure created by the candle? What other things
do you observe? Draw and label a diagram below to show your thinking.
Possible Answer:
The water rises because the candle flame heats the air in the flask, and this
hot air expands. Some of that expanding air escapes out from under the flask.
When the flame goes out, the air in the flask cools down and the cooler air
contracts (or gets closer together). The cooling air inside the flask creates low
air pressure. These gases exert pressure from one area of high pressure
(outside the flask) to an area of low pressure (inside the flask) and have to
balance each other out. The only way for this to happen is for the water to
rise inside the flask and balance the air pressure. The effect of the differing air
pressures is that the water rises inside the flask.

Critical Thinking- Answer Key
SUMMARIZE AND GENERALIZE —

Students will create a summary about what they observed in the experiment and then use
the knowledge gained as evidence to explain how hot and cold air molecules move.

With a partner, summarize what you observed in the video and in class. Write
a generalization about hot and cold air molecules and how they move. Use
your observations to support your statement. You may draw a picture to
show your thinking.
Possible Answer:
(Summarize) Air molecules expand when they get hot and sneak out of the jar
looking for more space. When the candle goes out, because the oxygen gets
used up, the air is not getting hot anymore. Then, the space where the hot air
used to be needs to be filled. The water moves in and fills part of the jar.
(Generalize) Hot air expands. Cold air contracts. Air takes up space.

Assessment - Answer Key
ASSESSMENT QUESTIONS —

Read each question carefully and circle the letter next to the correct answer or write your
response in the box.

1

When the gas heats up inside the flask, the air molecules start to:

2

What creates the partial vacuum inside the flask?

3

Which of the following statements about air is true?

4

On the lines below, explain what the heat from the candle does in this experiment.

a. move around in circles rapidly.
b. move closer together.
c. expand.
d. shrink.

a. Cooling air inside the flask
b. Warm air outside the flask
c. The candle’s flame
d. The pie pan

a. Air takes up space.
b. Air can be warm or cool.
c. Hot air expands and cold air contracts.
d. All of the above

Possible Answer: The candle flame heated the air, which caused the change in air
pressure.

5

What is the difference between high air pressure and low air pressure? Where did you
observe each in the experiment? Draw and label a diagram to show your thinking.
Possible Answer:
High air pressure is cool, dry air, like the air outside the flask in the experiment.
Low air pressure is warm, moist air like we created inside the flask with the candle
in the experiment. The main difference is the temperature of the air.

Common Core State Standards
Student Outcomes

Standards

Students will be able to ask and answer questions
about key details about their observations and
discussion to demonstrate their understanding of the
scientific concepts presented through the experiment.

RI.K.1, RI.1.1, RI.2.1, RI.3.1, RI.4.1

Students will be able to ask and answer questions to
help determine the meaning of vocabulary presented
as part of an experiment.

RI.K.4, RI.1.4, RI.2.4, RI.3.4, RI.4.4, RI.5.4

Students will be able to explain the connection
between scientific ideas presented in the experiment.

RI.1.3, RI.2.3, RI.3.3, RI.4.3, RI.5.3

Students will be able to retell key details presented in
the experiment in order to understand/determine the
main idea.

RI.K.2, RI.1.2, RI.2.2, RI.3.2, RI.4.2, RI.5.2

Students will be able to participate in writing projects
and write a sequence of instructions.

W.1.7, W.2.7

Students will be able to refer back to their observations
and discussion to demonstrate their understanding of
the scientific concepts presented through the
experiment.

RI.3.1

Students will be able to use information gained from
observations of the experiment to demonstrate
understanding of the concepts presented.

RI.4.5

Students will participate in shared writing projects and
record scientific observations.

W.K.8, W.2.7

Students will be able to recall information from
experiences to answer a question.

W.K.8, W.1.8, W.2.8

Explain the procedure and ideas presented in a
scientific experiment including what happened and
why, including cause and effect, based on the
information presented.
Students will be able to use information gained from
observations of the experiment to demonstrate
understanding of the concepts presented, including
how a diagram can clarify understanding.

RI.3.3, RI.4.3

RI.2.7, RI.3.7

