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Tiered Assignment on Cellular Respiration

Learning Objective: Recognizing the different stages of cellular respiration

Grade Level: High School

The Prompt

Create a tiered assignment on [topic] for [grade level] with the following specifications:
Learning Objective: [specific learning goal]
Please create three versions of this assignment:

1. Tier 1 (Basic): Include simplified vocabulary, step-by-step instructions, visual supports, and 5
questions focusing on recall and basic understanding.

2. Tier 2 (Intermediate): Include grade-level vocabulary, partial scaffolding, and 5 questions that
require application and analysis.

3. Tier 3 (Advanced): Include challenging vocabulary, minimal scaffolding, and 5 questions
requiring synthesis and evaluation.

For each tier, include a brief introduction to the concept, worked example, practice problems, and
a short self-assessment.

Copy the prompt and fill in your topic, grade level and specific learning goal and then paste it into either ChatGPT, Copilot, or Gemini

The Output

Tier 1: Basic Level

Introduction to Cellular Respiration

Cells need energy to work. They get this energy from food, mainly from a sugar called glucose.
Cellular respiration is a process that helps cells break down glucose and turn it into energy. This
energy is called ATP. There are three main steps:

1. Glycolysis — This happens in the cytoplasm and breaks glucose into smaller parts.


https://chatgpt.com/
https://copilot.microsoft.com/chats/inKQbyjP7NohnkAsXBirE
https://gemini.google.com/app
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2. Krebs Cycle - This happens in the mitochondria and makes more energy.
3. Electron Transport Chain (ETC) — This also happens in the mitochondria and makes the
most ATP.

Worked Example

Imagine your bodly is like a car that runs on fuel. Glucose is the fuel, and ATP is the energy that
makes the car move. Cellular respiration is like the engine that converts fuel into power.

e Step 1. Break the fuel into smaller pieces (Glycolysis)
e Step 2: Process the fuel to make energy (Krebs Cycle)
e Step 3: Use oxygen to get even more energy (ETC)

Practice Problems

What is the main purpose of cellular respiration?

Where does glycolysis happen?

What is the role of the mitochondria in cellular respiration?
What is the energy molecule made during cellular respiration?
Why do we need oxygen for cellular respiration?
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Self-Assessment

e | can list the three main steps of cellular respiration.
e | can explain why ATP is important.
e | can describe where each step happens.

Tier 2: Intermediate Level

Introduction to Cellular Respiration

Cellular respiration is a process that releases energy from glucose to produce ATP, the cell's main
energy source. This process occurs in both plant and animal cells and has three main stages:

1. Glycolysis (in the cytoplasm) — Glucose is broken down into two molecules of pyruvate,
producing a small amount of ATP.

2. Krebs Cycle (in the mitochondria) — Pyruvate is further broken down, releasing carbon
dioxide and energy-rich molecules.

3. Electron Transport Chain (ETC) (also in the mitochondria) — Electrons are passed through
proteins, using oxygen to generate a large amount of ATP.
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Worked Example

Let's follow the path of one glucose molecule:

e Step 1: Glycolysis » Produces 2 ATP and sends pyruvate into the mitochondria.
e Step 2: Krebs Cycle » Produces 2 ATP and electron carriers (NADH, FADH,).
e Step 3: Electron Transport Chain » Uses oxygen to produce 34 ATP!

Total ATP produced = ~38 ATP per glucose molecule.

Practice Problems

How is ATP produced at different stages of cellular respiration?

What happens to glucose during glycolysis?

What is the function of electron carriers in the Krebs cycle?

Why is oxygen important in the Electron Transport Chain?

How does the structure of the mitochondria support cellular respiration?
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Self-Assessment

e | can explain how each stage contributes to ATP production.
e | can describe the role of the mitochondria.
e | can identify where oxygen is used in cellular respiration.

Tier 3: Advanced Level

Introduction to Cellular Respiration

Cellular respiration is a multi-step process in which glucose is oxidized to produce ATP. This
process occurs in the cytoplasm and mitochondria through three distinct metabolic pathways:

1. Glycolysis — A 10-step anaerobic process that breaks down glucose into two pyruvate
molecules while generating ATP and NADH.

2. Krebs Cycle (Citric Acid Cycle) - A cyclic reaction that oxidizes acetyl-CoA, releasing CO,
and producing electron carriers.

3. Electron Transport Chain (ETC) and Oxidative Phosphorylation — A series of protein
complexes that transfer electrons, using oxygen as the final electron acceptor, to generate a
proton gradient for ATP synthesis.

Worked Example
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Consider an endurance athlete. Their muscle cells require continuous ATP. When oxygen is
available, cellular respiration occurs efficiently. However, under oxygen-limited conditions (e.g.,
sprinting), anaerobic respiration (fermentation) occurs, producing lactic acid instead of ATP from
the ETC.

e Normal respiration: Glucose » Glycolysis » Krebs Cycle » ETC » ~38 ATP
e Oxygen-limited respiration: Glucose » Glycolysis » Fermentation » 2 ATP

Practice Problems

Compare and contrast substrate-level phosphorylation and oxidative phosphorylation.
Why is the Electron Transport Chain considered the most ATP-efficient stage?

What happens to cellular respiration when oxygen is absent?

How do NADH and FADH- contribute to ATP synthesis?

Evaluate the efficiency of ATP production in prokaryotic vs. eukaryotic cells.

OoNWN

Self-Assessment

e | can analyze the efficiency of ATP production at different stages.
e | can explain how electron carriers facilitate energy transfer.
e | can compare aerobic and anaerobic respiration.
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