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INTRODUCTION: THE SWEET SCIENCE OF OSMOSIS

Every student who has stepped into a biology classroom has likely encountered the classic gummy
bear experiment. At first glance, placing a small, sugary gummy bear in a glass of water might seem
like  a  simple  kitchen  activity.  However,  this  colorful  demonstration  reveals  one  of  the  most
fundamental processes in all  of biology: osmosis. Understanding the lab report gummy bear
experiment osmosis teaches us how water moves across semipermeable membranes, a process
essential for the survival of every cell in the human body.
Osmosis is the movement of water molecules from an area of high water concentration to an area of
low water concentration across a selectively permeable membrane. In this experiment, the gelatin in
the  gummy bear  acts  as  that  membrane.  When you  submerge  a  gummy bear  in  different  liquids,
you are effectively creating a miniature model  of  how plant roots absorb water from the soil,  how
our kidneys filter blood, and even how plants maintain their rigidity. This hands-on activity bridges a
simple  candy  with  complex  physiological  principles,  making  it  an  ideal  subject  for  a  detailed
scientific investigation.
In  this  comprehensive  guide,  we  will  explore  every  aspect  of  the  lab  report  gummy bear
experiment osmosis. From gathering materials and formulating a hypothesis to analyzing data
and drawing conclusions, you will learn how to conduct this experiment like a true scientist. We will
also examine the underlying biological mechanisms, discuss common variables, and uncover why
this experiment remains a favorite in classrooms worldwide.

WHAT IS OSMOSIS? THE DRIVING FORCE BEHIND THE GUMMY BEAR EXPERIMENT

Before diving into the hands-on work, it  is essential to understand the science that drives the
changes we see. Osmosis is a special type of passive transport. Unlike active transport, which
requires energy, osmosis occurs spontaneously. It relies entirely on the kinetic energy of water
molecules. Water molecules are constantly moving and bumping into each other, and they will
naturally move to areas where they are less concentrated in order to achieve equilibrium.
In biological systems, the "membrane" in question is typically a cell membrane, which is selectively
permeable. This means it allows small molecules like water to pass through freely but blocks larger
molecules like sugars and salts. When a cell is placed in a solution with a different concentration of
solutes,  water  will  move into or  out  of  the cell  until  the concentrations on both sides of  the
membrane become equal.

Three key terms describe the relative concentration of solutions:

Hypertonic solution: This solution has a higher concentration of solutes than the inside of
the cell. Water moves out of the cell, causing it to shrink.
Hypotonic solution: This solution has a lower concentration of solutes than the inside of the
cell. Water moves into the cell, causing it to swell.
Isotonic solution: The concentration of solutes is the same inside and outside the cell. There
is no net movement of water, so the cell remains the same size.

In the lab report gummy bear experiment osmosis, the gummy bear represents the cell, and
the water represents the surrounding environment. The gelatin in the bear acts as a semipermeable
membrane, allowing water to pass in and out while holding the bear's shape.

WHY USE A GUMMY BEAR? THE PERFECT MODEL FOR OSMOSIS

Gummy bears are an ideal material for this experiment for several reasons. They are inexpensive,
readily available, and come in uniform shapes and sizes. Most importantly, gummy bears are made
primarily  of  gelatin,  sugar,  and  water.  Gelatin  is  a  long-chain  protein  that  forms a  mesh-like
structure when it sets. This mesh creates tiny pores that function exactly like a semipermeable
membrane. Water molecules, being very small, can pass through these pores. Larger molecules like
the dissolved sugar in the gummy bear are trapped inside.
Because  gummy bears  already  contain  a  significant  amount  of  dissolved  sugar,  they  have  a  high
internal solute concentration relative to plain tap water. This makes them naturally primed for a
dramatic demonstration of osmosis. When you drop a gummy bear into pure water, the external
water concentration is high, and the internal sugar concentration is high. Water rushes into the bear,
causing it to expand significantly. Conversely, if you place the bear in a saltwater solution or a sugar
solution, the external solute concentration may be higher than the internal concentration, causing
water to flow out and the bear to shrink.

MATERIALS NEEDED FOR YOUR LAB REPORT GUMMY BEAR EXPERIMENT OSMOSIS

To  conduct  a  thorough  and  reliable  experiment,  you  will  need  the  following  materials.  Using
consistent equipment and accurate measurements will ensure that your results are reproducible.

Gummy bears: Use the same brand and flavor. Different brands may have slightly different
gelatin or sugar compositions.
Clear plastic cups or beakers: One for each solution you plan to test.
Distilled water: This provides a controlled hypotonic environment with no dissolved minerals.
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Tap water: For comparison, as tap water contains some dissolved minerals.
Salt (sodium chloride): To create a hypertonic solution.
Sugar (sucrose): To create another hypertonic solution of known concentration.
Graduated cylinder: For precise measurement of liquids.
Digital scale: To measure the mass of the gummy bears before and after the experiment.
Ruler: To measure the length, width, and height of each bear.
Notebook and pen: For recording observations and data.
Paper towels: For drying the bears gently before weighing.

STEP-BY-STEP PROCEDURE FOR THE GUMMY BEAR OSMOSIS EXPERIMENT

1. Prepare Your Hypothesis
Before starting, formulate a clear hypothesis using an "If... then... because..." format. For example:
"If a gummy bear is placed in distilled water, then it will increase in mass and size because the water
is hypotonic relative to the sugar inside the bear." Your hypothesis should predict the outcome for
each solution you test.

2. Measure and Record Initial Data
Carefully remove all gummy bears from their packaging. For each bear, measure and record its
mass using the digital scale. Also measure the length, width, and height with the ruler. Note the
color  and any visible  imperfections.  Assign each bear  a  label  or  number  so  you can track  it
throughout the experiment.

3. Prepare the Solutions
Label each cup clearly. For a basic experiment, you might have three cups: one with 100 mL of
distilled water, one with 100 mL of tap water, and one with 100 mL of a saltwater solution. For the
saltwater solution, dissolve two tablespoons of salt in 100 mL of distilled water. If you want to test a
sugar solution, dissolve a similar amount of sugar in water to create a concentrated sugar solution.

4. Submerge the Gummy Bears
Place one gummy bear in each cup. Ensure the bear is completely covered by the liquid. If the bear
floats, you can gently push it down or add a small weight on top. Place all cups in the same location
at room temperature. This controls for temperature, which can affect the rate of osmosis.

5. Wait and Observe
Let the bears soak for at least 12 hours. Overnight is ideal. During this time, you can make periodic
observations. Note any changes in clarity, color, and size. Record the time of each observation.

6. Remove and Measure Final Data
After the soaking period, carefully remove each gummy bear with a spoon. Gently blot it dry with a
paper towel to remove surface water. Do not squeeze or press the bear, as this could force water
out and skew your results. Immediately measure and record the final mass and dimensions of each
bear.

7. Observe Texture and Appearance
Beyond  size  and  mass,  note  the  texture.  Does  the  bear  feel  firmer  or  softer?  Is  it  slimy?  Has  the
color faded or become more intense? These qualitative observations add depth to your lab report
gummy bear experiment osmosis.

VARIABLES AND CONTROLS IN THE EXPERIMENT

A  well-designed  experiment  identifies  and  controls  variables.  In  the  lab  report  gummy  bear
experiment osmosis, the independent variable is the type of solution in which the gummy bear is
placed. The dependent variables are the changes in mass, size, and texture of the gummy bear.
Controlled  variables  include the  type and brand of  gummy bear,  the  volume of  solution,  the
temperature of the room, the duration of soaking, and the method of drying the bears.
Using distilled water as a control condition is important because it contains no dissolved solutes,
providing a baseline for maximum water intake. Comparing results across different solutions helps
isolate the effect of solute concentration on osmosis.

EXPECTED RESULTS AND OBSERVATIONS

When you conduct the experiment, you can expect distinct differences between the solutions:

Distilled water: The gummy bear will absorb a large amount of water, increasing significantly
in mass and size. It may become translucent and very soft. The color may lighten as the
interior becomes diluted. This is the classic demonstration of osmosis in a hypotonic
environment.
Tap water: The bear will also gain mass, but likely less than in distilled water. Tap water
contains small amounts of dissolved minerals, making it slightly less hypotonic than distilled
water. The difference illustrates the importance of solute concentration gradients.
Saltwater or concentrated sugar solution: The gummy bear will lose water, shrinking in
size and mass. It may become firmer and darker in color. The surface might feel sticky or



Lab Report Gummy Bear Experiment Osmosis 3

3

rough. This is the result of placing the bear in a hypertonic environment, where water leaves
the bear to try to dilute the external solution.

These results clearly demonstrate the principles of osmosis and provide a rich data set for your lab
report.

HOW TO WRITE A LAB REPORT FOR THE GUMMY BEAR OSMOSIS EXPERIMENT

Writing  a  formal  lab  report  helps  you  organize  your  thoughts  and  communicate  your  findings
effectively. A standard lab report for the lab report gummy bear experiment osmosis includes
the following sections:

Title
Your  title  should  be  descriptive  and  include  the  core  focus.  For  example:  "The  Effect  of  Different
Solute Concentrations on the Mass and Size of Gelatin-Based Gummy Bears: An Investigation of
Osmosis."

Introduction
Provide background information on osmosis,  the structure of  gummy bears,  and why they are

suitable for this experiment. State your research question and hypothesis clearly.

Materials and Methods
List  all  materials  used and describe  the procedure in  enough detail  that  someone else  could
replicate your experiment. Include information about controlled variables and any steps you took to
ensure accuracy.

Results
Present your data in a clear format. Use tables to show the initial and final masses and dimensions
for each gummy bear. Include a table that calculates the percentage change in mass. For example:
Table  1:  Changes  in  Gummy Bear  Mass  and Dimensions  After  12  Hours  in  Various
Solutions
| Solution | Initial Mass (g) | Final Mass (g) | % Change in Mass | Initial Length (cm) | Final Length
(cm) |
| Distilled Water | 5.2 | 12.8 | +146.2% | 2.0 | 3.4 |
| Tap Water | 5.1 | 9.5 | +86.3% | 2.0 | 2.8 |
| Saltwater | 5.3 | 3.1 | -41.


