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The Original Lab Procedure Document

Cellular Respiration Lab Procedure

Should be attached to prompt using an Al tool such as, ChatGPT, Claud, Copilot or Gemini
Grade Level: 8th
Objective

To observe how living organisms use oxygen during cellular respiration and measure the rate of
respiration in germinating seeds.

Materials

Germinating seeds (peas or beans)
Dry (non-germinating) seeds (for comparison)
Small plastic or glass test tubes
Droppers or pipettes

Baking soda (as a CO; indicator)
Cotton balls

Small plastic cups

Room temperature water

Ice water (for cold condition test)
Warm water (for warm condition test)
Stopwatch or timer

Thermometer

Procedure

1. Prepare the test setup:
o Fill three small cups halfway with water: one with cold water, one with room
temperature water, and one with warm water.
o Label them Cold, Room Temp, and Warm.
2. Prepare the seeds:
o Place 10 germinating seeds into a small test tube.
o Inanother test tube, place 10 dry seeds (these are the control).
o Add a cotton ball soaked in baking soda solution to each test tube.
3. Observe respiration:
o Place one test tube into each of the water cups. Make sure the test tubes are upright.
o Start the stopwatch and observe any bubbles forming at the top.
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o The more bubbles, the more carbon dioxide (CO.) is being released, showing that
respiration is happening.

4. Record the results:

5.

o Count the bubbles forming every 30 seconds for 5 minutes.

o Compare how many bubbles appear in cold, room temp, and warm water.
Analyze:

o Which test tube had the most bubbles?

o Didtemperature affect the rate of respiration?

o Did the germinating seeds release more CO, than the dry seeds?

The Prompt:

For this 8th grade cellular respiration lab procedure:

NN

Simplify the following technical instructions for clarity while maintaining scientific accuracy
Create a visual step-by-step guide using simple diagrams

Translate the key safety warnings and critical steps into Spanish, Mandarin, and Arabic
Generate a simple glossary of the 10 most important technical terms with student-friendly
definitions

The Output:

Simplified Cellular Respiration Lab Guide

For 8th Grade Students

What We're Learning

In this lab, we'll see how living seeds "breathe" by using oxygen and releasing carbon dioxide (CO.).
We'll also see how temperature affects this process!

Materials You'll Need

Sprouting seeds (peas or beans)
Dry seeds (not sprouting)
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Small test tubes

Droppers

Baking soda solution (helps us see the CO5)
Cotton balls

Small plastic cups

Room temperature water

Ice water

Warm water (not hot!)

Timer

Thermometer

Simple Step-by-Step Instructions
Step 1: Set Up Your Water Cups

1. Fill three cups halfway with water:
o One with ice water (cold)
o One with room temperature water
o One with warm water
2. Label the cups "Cold," "Room Temp," and "Warm"

Step 2: Prepare Your Seeds

1. Put10 sprouting seeds into one test tube

2. Put10 dry seeds into another test tube

3. Add a cotton ball soaked in baking soda solution to each test tube
o The baking soda will react with CO, to make bubbles!

Step 3: Watch for Respiration

Place test tubes into the different water cups
Make sure the tubes stand upright
Start your timer
Watch for bubbles forming at the top of each test tube
o Bubbles = CO, being released = respiration happening!

INENINEES

Step 4: Record What You See

1. Count the bubbles every 30 seconds for 5 minutes
2. Write down your results
3. Compare the number of bubbles in each condition (cold, room temp, warm)

Step 5: Think About Your Results
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Ask yourself:

1. Which tube had the most bubbles?
2. Did temperature affect how fast the seeds "breathed"?
3. Did the sprouting seeds produce more CO- than the dry seeds?

Important Safety Tips:

e Handle glass test tubes carefully
e Don't drink the baking soda solution
e Wash your hands after handling seeds and materials
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Visual Diagram

Cellular Respiration Lab: Visual Guide

[Step 1: Set Up Water Cup ' Step 2: Prepare Seeds ‘

. "

Step 4: Record Results

Time (sec) Cold Room Temp Warm
30 1 2 4

60 2 5 8

Expected Results

)

o® oYo
Cold Room

Medium Bubbles
Medium Respiration

Few Bubbles
Slow Respiration

Key Instructions in Multiple Languages

Safety and Critical Steps
English:

e Make sure test tubes are upright.
e Count bubbles carefully every 30 seconds.
e Do not mix up the sprouting and dry seeds.

Spanish:

.‘Etep 3: Observe Respiratio1

' Step 5: Analyze Results

-

1. Which had the most bubbles?

2. Does temperature affect
respiration rate?

3. Sprouting vs. dry seeds?

Many Bubbles
Fast Respiration
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AseguUrate de que los tubos de ensayo estén en posicion vertical.
Cuenta las burbujas cuidadosamente cada 30 segundos.
No mezcles las semillas germinadas con las semillas secas.

Mandarin:

MERHAERFEIL
BI0MMFAITESIE,
FERABRFHMFITIENTF,

Arabic:

GAgee qaimg A LAY il o e U,
05 30 S iy el sms

Student-Friendly Glossary of Terms

1.

N

Cellular Respiration: How living things convert food into energy, using oxygen and
releasing carbon dioxide.

Germinating Seeds: Seeds that have started to sprout or grow.

Carbon Dioxide (CO.): A gas that living things breathe out during respiration.

Control: In our experiment, the dry seeds serve as a control - they show what happens
without germination.

Indicator: A substance that shows a change has occurred - baking soda solution shows CO»
presence by creating bubbles.

Rate of Respiration: How quickly living things use oxygen and produce carbon dioxide.
Variable: Something we change in an experiment - temperature is our variable in this lab.
Metabolism: All the chemical processes in living things - respiration is part of metabolism.
Data: The information we collect in our experiment - counting bubbles gives us data.

. Hypothesis: A prediction about what will happen in our experiment - you might predict

warm water will cause more bubbles.
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