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Core Skills Analysis

Science

Observed osmosis as water moved into cucumber cells, illustrating semi-permeable membrane
function.
Identified variables (type of liquid, temperature, time) that affect the rate of swelling, linking to
experimental design.
Connected plant tissue structure to real‑world applications like food preservation and agricultural
practices.
Developed hypothesis‑testing skills by predicting which solutions would cause the greatest
expansion.

Mathematics

Measured initial and final lengths/weights of cucumbers, practicing unit conversion and precision.
Calculated percentage increase using ratio and proportion concepts (e.g.,
(final‑initial)/initial × 100%).
Plotted data points on a line graph to visualize growth trends over time, reinforcing coordinate
geometry.
Interpreted the slope of the graph to discuss rate of change, linking to real‑world rates such as
water uptake.

Language Arts

Wrote a lab report that included hypothesis, procedure, results, and conclusion, strengthening
expository writing.
Used scientific vocabulary (osmotic pressure, solute, permeable) in context, expanding
domain‑specific language.
Summarized findings in a brief oral presentation, practicing clear oral communication and
audience awareness.
Created a reflective journal entry describing feelings of curiosity and surprise during the
experiment.

Tips

To deepen the investigation, have students test a range of solutions (salt water, sugar water, vinegar)
and record how each affects cucumber swelling. Encourage them to design a controlled experiment by
keeping one variable constant while altering another, then graph the results and write a comparative
analysis. Extend learning with a cross‑curricular art component: sketch the cucumber’s cross‑section
before and after swelling, labeling cell structures. Finally, connect the science to everyday life by
discussing how osmosis is used in food processing and plant care, prompting students to brainstorm
sustainable gardening practices.

Book Recommendations

The Magic School Bus Gets Planted by Joanna Cole: A lively adventure that shows how seeds grow
and why plants need water, perfect for linking the cucumber experiment to broader plant biology.
What Is the World? (Science Experiments for Kids) by Neil Ardley: A collection of hands‑on
experiments, including osmosis projects, that guide middle‑schoolers through scientific inquiry.
Science Experiments You Can Eat by Vicki Cobb: Explores edible experiments like swelling fruits
and vegetables, tying nutrition, chemistry, and fun together.

https://www.amazon.com/gp/search?ie=UTF8&tag=subjectexplor-20&linkCode=ur2&linkId=2fa44c89b3daf562c349b7ad4db64bd4&camp=1789&creative=9325&index=books&keywords=The+Magic+School+Bus+Gets+Planted
https://www.amazon.com/gp/search?ie=UTF8&tag=subjectexplor-20&linkCode=ur2&linkId=2fa44c89b3daf562c349b7ad4db64bd4&camp=1789&creative=9325&index=books&keywords=What+Is+the+World%3F+%28Science+Experiments+for+Kids%29
https://www.amazon.com/gp/search?ie=UTF8&tag=subjectexplor-20&linkCode=ur2&linkId=2fa44c89b3daf562c349b7ad4db64bd4&camp=1789&creative=9325&index=books&keywords=Science+Experiments+You+Can+Eat
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Learning Standards

CCSS.Math.Content.7.RP.A.1 – Analyze proportional relationships by computing percent change in
cucumber size.
CCSS.Math.Content.7.SP.B.4 – Display numerical data in plots, interpret the slope as rate of
change.
CCSS.ELA-Literacy.W.7.2 – Write informative/explanatory texts including lab reports with clear
structure.
CCSS.ELA-Literacy.RST.7.3 – Follow precisely a multistep procedure, describing the experimental
method.
NGSS.MS-LS1-2 – Develop and use a model to describe how a cell’s structure (membrane) governs
its function (osmosis).
NGSS.MS-LS1-3 – Use argumentation based on evidence to explain how environmental factors
affect plant cells.

Try This Next

Worksheet: Fill‑in table for initial/final measurements, calculate percent change, and answer
reflection questions.
Quiz: Multiple‑choice items on key terms (osmosis, solute, hypertonic) and data‑interpretation
scenarios.
Drawing Task: Sketch a cucumber cell before and after water influx, labeling membrane and
vacuole.
Writing Prompt: "If I were a cucumber, how would I feel becoming swollen?" – encourages creative
scientific narrative.


