
5th grade science experiments with
variables
5th grade science experiments with variables are an exciting way for students
to engage with scientific concepts while developing critical thinking and
problem-solving skills. As young scientists explore the world around them,
they can learn how to formulate hypotheses, conduct experiments, and analyze
results. This article will delve into some engaging science experiments
suitable for 5th graders, focusing on the importance of variables in
experimental design.

Understanding Variables in Science

Before diving into experiments, it's essential to understand what variables
are. In scientific terms, a variable is any factor that can change in an
experiment. There are three main types of variables to consider:

1. Independent Variable
- The independent variable is the one that is changed or controlled in a
scientific experiment. It represents the cause or input that the scientist
manipulates.

2. Dependent Variable
- The dependent variable is what you measure in the experiment and what is
affected during the experiment. It represents the effect or output that
responds to the independent variable.

3. Controlled Variables
- Controlled variables are all the other factors in the experiment that must
be kept constant to ensure a fair test. If these variables change, they could
influence the outcome of the experiment, leading to invalid results.

Understanding how to identify and manipulate these variables is crucial for
conducting a successful science experiment. Below are some fun and
educational experiments that 5th graders can perform to explore different
scientific concepts while learning about variables.



1. The Effect of Temperature on Plant Growth

This experiment allows students to investigate how temperature affects the
growth of plants, focusing on both independent and dependent variables.

Materials Needed
- Small potted plants (e.g., beans or peas)
- Thermometer
- Ruler
- Water
- Grow lights (if indoor conditions are used)
- Notebook for observations

Procedure
1. Choose Your Temperature Settings: Select a range of temperatures (e.g.,
15°C, 20°C, 25°C, 30°C) to test.
2. Plant Setup: Plant a seed in each pot and label them according to the
temperature they will be exposed to.
3. Controlled Conditions: Keep all other conditions constant (light, soil
type, water).
4. Monitor Growth: Over several weeks, measure the height of each plant daily
and record the results.
5. Analyze Data: After a few weeks, compare the growth of the plants at
different temperatures.

Variables
- Independent Variable: Temperature of the environment.
- Dependent Variable: Height of the plants.
- Controlled Variables: Type of plant, amount of water, soil type, and light
exposure.

2. The Impact of Vinegar on Baking Soda
Reaction

This classic experiment demonstrates an acid-base reaction while allowing
students to explore how varying amounts of vinegar can affect the reaction
rate.



Materials Needed
- Baking soda
- Vinegar
- Measuring spoons
- Small cups or test tubes
- Stopwatch
- Notebook for observations

Procedure
1. Prepare Baking Soda: Measure out a fixed amount of baking soda into a cup.
2. Vary Vinegar Amounts: Use different amounts of vinegar (e.g., 10 ml, 20
ml, 30 ml) in separate cups, each with the same amount of baking soda.
3. Start the Reaction: Combine the baking soda and vinegar in each cup and
observe the reaction.
4. Time the Reaction: Use the stopwatch to measure how long the reaction
lasts or how high the foam rises.
5. Record Observations: Note the differences in reaction time and height of
the foam.

Variables
- Independent Variable: Amount of vinegar used.
- Dependent Variable: Reaction time and foam height.
- Controlled Variables: Amount of baking soda, temperature of the
environment.

3. Exploring the Effect of Different Types of
Soil on Seed Germination

This experiment allows students to investigate how soil composition affects
the germination of seeds, highlighting the significance of soil quality in
plant growth.

Materials Needed
- Seeds (e.g., radish or sunflower)
- Various types of soil (e.g., sand, potting soil, clay)
- Pots or planting trays
- Water
- Ruler
- Notebook for observations



Procedure
1. Set Up Soil Types: Fill pots with different types of soil, ensuring each
pot has the same volume.
2. Plant Seeds: Plant the same number of seeds in each pot and label them
according to the soil type.
3. Water and Monitor: Water the plants equally and place them in a location
with similar light conditions.
4. Observe Germination: Over a few weeks, measure and record the germination
rate and the growth of the seedlings.
5. Compare Results: Analyze which type of soil produced the best results.

Variables
- Independent Variable: Type of soil used.
- Dependent Variable: Rate of seed germination and growth.
- Controlled Variables: Amount of water, number of seeds, light exposure.

4. Investigating the Best Insulator: Which
Material Keeps Ice from Melting?

In this experiment, students can explore thermal insulation by testing how
well different materials keep ice from melting.

Materials Needed
- Ice cubes
- Various insulating materials (e.g., cloth, Styrofoam, cardboard)
- Containers (e.g., cups or bowls)
- Thermometer
- Stopwatch
- Notebook for observations

Procedure
1. Prepare the Ice: Fill each container with one ice cube.
2. Wrap in Insulation: Cover each container with a different insulating
material.
3. Monitor Temperature: Start the timer and measure the temperature of the
ice at regular intervals (every 5 minutes).
4. Record Results: Note how long it takes for the ice to melt completely in
each scenario.
5. Compare Efficiency: Determine which material was the most effective
insulator.



Variables
- Independent Variable: Type of insulating material used.
- Dependent Variable: Time taken for the ice to melt.
- Controlled Variables: Size of the ice cube, room temperature, and container
size.

5. The Effect of Sugar Concentration on Yeast
Activity

This experiment allows students to study how different concentrations of
sugar affect yeast fermentation, demonstrating biological processes in a fun
and engaging way.

Materials Needed
- Yeast
- Sugar
- Warm water
- Balloons
- Bottles (to hold the mixture)
- Measuring spoons
- Stopwatch
- Notebook for observations

Procedure
1. Prepare Solutions: Mix varying amounts of sugar (e.g., 1 teaspoon, 2
teaspoons, 3 teaspoons) with the same amount of warm water in separate
bottles.
2. Add Yeast: Add the same amount of yeast to each bottle and stir gently.
3. Cover with Balloons: Stretch a balloon over the mouth of each bottle,
ensuring it is sealed.
4. Observe Activity: Over the next hour, observe the balloons for inflation,
which indicates carbon dioxide production.
5. Record Data: Measure and record how much each balloon inflated over time.

Variables
- Independent Variable: Concentration of sugar in the solution.
- Dependent Variable: Amount of balloon inflation (CO2 production).
- Controlled Variables: Amount of yeast, temperature of water, and volume of
water.



Conclusion

Conducting 5th grade science experiments with variables not only makes
learning fun but also equips students with valuable scientific skills. By
exploring independent, dependent, and controlled variables, students learn
how to design experiments and analyze their outcomes effectively. Each of the
experiments described allows students to engage with fundamental scientific
principles while fostering curiosity and a love for exploration. Encouraging
young scientists to ask questions, hypothesize, and experiment will lay the
foundation for future scientific learning and discovery.

Frequently Asked Questions

What are variables in a science experiment?
Variables are elements that can change or be controlled in an experiment.
They include independent variables (the one you change), dependent variables
(the one you measure), and controlled variables (the ones you keep constant).

Can you give an example of a 5th grade science
experiment involving variables?
Sure! A simple example is a plant growth experiment where you change the
amount of sunlight (independent variable) to see how it affects the height of
the plants (dependent variable), while keeping water and soil type constant
(controlled variables).

How do you identify the independent and dependent
variables in an experiment?
The independent variable is what you manipulate or change, while the
dependent variable is what you observe or measure as a result. For instance,
in an experiment testing different types of soil on plant growth, the amount
of soil type is the independent variable, and plant height is the dependent
variable.

What is the importance of controlled variables in an
experiment?
Controlled variables are important because they ensure that the experiment is
fair. By keeping these variables constant, you can be more confident that the
results are due to changes in the independent variable, not other factors.



How can I create a hypothesis for my science
experiment?
A hypothesis is an educated guess about the outcome of your experiment. It
should be based on background knowledge and should include the independent
and dependent variables. For example, 'If I increase the amount of sunlight,
then the plants will grow taller because they receive more energy for
photosynthesis.'

What types of materials can I use for a 5th grade
science experiment with variables?
You can use common household items like soil, seeds, water, measuring cups,
and sunlight. Other materials might include timers, rulers, and notebooks for
recording your observations.

How can I ensure my science experiment is safe?
Always follow safety guidelines by wearing proper protective gear, such as
goggles and gloves, if necessary. Make sure to conduct experiments in a
supervised area and avoid using hazardous materials.

What should I do with the data I collect from my
experiment?
You should organize your data into charts or graphs to visualize the results.
Analyze the data to see if it supports your hypothesis, and then draw
conclusions based on your findings.
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