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Compare two leaf diagrams
Which features are visible and which functions need a reference?

Compare two original leaf diagrams and distinguish visible lines from a biological function 
explained by a reference.

Explore   |   10-20 minutes, or one pair   |   The supplied example, read or heard, Optional scrap 
paper and a pen or pencil

Start here  Compare A, a broad leaf outline with a central line and branching side lines, and B, a 
narrow outline with several roughly parallel lines.

Visible pattern and reference explanation

1  Record the visible pattern

Describe line arrangements and outline shape before naming a plant. The drawings are 
simplified designs, not collected leaves or species records.

2  Use one reference fact

Leaf veins contain vascular tissue involved in transport. The visible pattern can be described in 
a diagram; its function is reference knowledge, not something the drawing alone demonstrates.

3  Make two kinds of label

Put ‘drawn feature’ beside a line you can see and ‘reference explanation’ beside the transport 
statement. Keep the categories separate.

4  Leave identification open

Write one question the diagrams cannot answer, such as the plant’s species or growing place. 
You can sketch another labelled model without answering it.
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Original diagrams branching and parallel lines
A and B are constructed leaf diagrams; they are not photographs or full botanical 
identification keys.

• A: a broad outline with a central line and branching side lines.

• B: a narrow outline with roughly parallel lengthways lines.

• Vein transport is a reference explanation; no water movement is observed in either drawing.

What this example can show  A line pattern can support a description, but these simple 
models do not identify a species or measure a leaf’s function.

A different way

Choose between the descriptions ‘branching’ and ‘roughly parallel’, or direct someone to add a 
label. No plant handling is needed.

If you want to go further

Draw a third imagined leaf whose veins fork repeatedly. Label it as an invented model and 
explain why it is not a complete species identifier.

Something to notice

Which sentence described the diagram, and which relied on a reference?

Read or explore more

Horizon topic Leaf Veins

https://launchhorizonhq.com/learn/leaf-veins/

Horizon topic Plant Structures

https://launchhorizonhq.com/learn/plant-structures/

Horizon topic Biology

https://launchhorizonhq.com/learn/biology/

OpenStax, Rice University  30.4 Leaves

https://openstax.org/books/biology-2e/pages/30-4-leaves

OpenStax, Rice University  30.1 The Plant Body

https://openstax.org/books/biology-2e/pages/30-1-the-plant-body

https://openstax.org/books/biology-2e/pages/30-1-the-plant-body
https://openstax.org/books/biology-2e/pages/30-4-leaves
https://launchhorizonhq.com/learn/biology/
https://launchhorizonhq.com/learn/plant-structures/
https://launchhorizonhq.com/learn/leaf-veins/
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Where a cell analogy stops working
How can an everyday comparison explain a cell without becoming 
misleading?

Use a workshop analogy to explain selected plant-cell structures, then mark where the 
comparison fails.

Explore   |   15-25 minutes, or one comparison   |   The supplied example, read or heard, Optional 
scrap paper and a pen or pencil

Start here  Use three reference facts: the cell wall gives support, the membrane regulates 
exchange, and chloroplasts carry out photosynthesis in photosynthetic plant cells.

A useful link and a clear mismatch

1  Build a useful mapping

Compare a cell wall with a workshop frame, the membrane with managed entry points, and 
chloroplasts with a light-powered production area. Each pairing describes one function, not a 
complete identity.

2  Explain one link

Choose a pair and say what it helps explain. A frame can support a space; that makes support 
a useful connection to the cell wall.

3  Find a break in the analogy

A workshop has people making decisions. A cell membrane has no receptionist deciding what 
to admit, and a chloroplast is not a person or an electrical solar panel.

4  Improve the label

Write ‘helps explain…’ and ‘does not mean…’ beside your chosen pair. Keep a comparison, revise 
it or choose a different everyday model.
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Constructed analogy a plant cell as a workshop
Only selected functions are compared. The factual labels concern cell structures; the 
workshop is invented.

• Cell wall ↔ frame: useful for structural support.

• Membrane ↔ managed entry: useful for selective exchange, but no conscious gatekeeper 
exists.

• Chloroplast ↔ light-powered production: photosynthesis makes sugars; a solar panel making 
electricity is not the same process.

What this example can show  An analogy does not reproduce a cell’s size, chemistry or all its 
structures. Not every plant cell contains chloroplasts.

A different way

Choose between the supplied pairings or listen while someone reads them. A short explanation 
can replace a drawing.

If you want to go further

Compare the membrane with a sieve instead. Explain one useful feature and one failure of that 
new comparison without treating either analogy as literal.

Something to notice

Did my comparison make a function clearer while keeping its limits visible?

Read or explore more

Horizon topic Cells Microscopy

https://launchhorizonhq.com/learn/cells-microscopy/

Horizon topic Plant Cell Roles

https://launchhorizonhq.com/learn/plant-cell-roles/

Horizon topic Analogy Comparison

https://launchhorizonhq.com/learn/analogy-comparison/

OpenStax, Rice University  4.3 Eukaryotic Cells

https://openstax.org/books/biology-2e/pages/4-3-eukaryotic-cells

Science Education Resource Center, Carleton College  What is a Model?

https://serc.carleton.edu/teachearth/teaching_methods/models/WhatIsAModel.html

https://serc.carleton.edu/teachearth/teaching_methods/models/WhatIsAModel.html
https://openstax.org/books/biology-2e/pages/4-3-eukaryotic-cells
https://launchhorizonhq.com/learn/analogy-comparison/
https://launchhorizonhq.com/learn/plant-cell-roles/
https://launchhorizonhq.com/learn/cells-microscopy/
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Read an invented growth log
What does a small growth table support, and what cannot it tell us?

Read two complete invented plant-height logs and separate a measured change in the 
example from an explanation of its cause.

Investigate   |   15-25 minutes, or two differences   |   The supplied example, read or heard, Optional 
scrap paper and a pen or pencil

Start here  Use this invented table: day 0, 2, 4; plant A heights 2, 3, 4 cm; plant B heights 2, 4, 5 
cm. Their growing conditions are not supplied.

Height is not the same as growth

1  Keep units and timing

Copy or read both rows with the same day headings. These numbers are a constructed 
practice dataset, not plants measured by Horizon.

2  Calculate a change

From day 0 to 4, A changes by 4 − 2 = 2 cm and B by 5 − 2 = 3 cm. Compare changes from the 
starting height, not only final heights.

3  Keep cause open

B has a larger total change in this example. You cannot explain that difference by light, water or 
treatment because those conditions and repeated samples are missing.

4  Choose a next question

Name information that would help a fair comparison, such as the starting type, conditions and 
repeated records. You can leave the cause unresolved.
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Invented record same start different changes
Day headings are 0, 2, 4. A is 2, 3, 4 cm; B is 2, 4, 5 cm. The table supplies no growing 
conditions.

• Both begin at 2 cm. A gains 2 cm by day 4; B gains 3 cm.

• During days 2 to 4 both gain 1 cm, although their final heights differ.

• The table supports these differences; it does not identify why they occurred.

What this example can show  Two invented logs cannot establish that a treatment causes 
growth, predict a species’ growth or represent all plants.

A different way

Compare the start and finish labels aloud, or draw arrows showing the changes. Growing a 
plant or plotting a graph is optional.

If you want to go further

Plot the three supplied values for each plant on the same labelled axes. Explain why B’s two 
interval changes are unequal rather than assuming a constant growth rate.

Something to notice

Did I describe a difference without inventing its cause?

Read or explore more

Horizon topic Plant Growth Data

https://launchhorizonhq.com/learn/plant-growth-data/

Horizon topic Plants Photosynthesis

https://launchhorizonhq.com/learn/plants-photosynthesis/

Horizon topic Statistics Data

https://launchhorizonhq.com/learn/statistics-data/

OpenStax, Rice University  30.1 The Plant Body

https://openstax.org/books/biology-2e/pages/30-1-the-plant-body

Australian Bureau of Statistics  Correlation and causation

https://www.abs.gov.au/statistics/understanding-statistics/statistical-terms-and-concepts/correlation-and-causation

https://www.abs.gov.au/statistics/understanding-statistics/statistical-terms-and-concepts/correlation-and-causation
https://openstax.org/books/biology-2e/pages/30-1-the-plant-body
https://launchhorizonhq.com/learn/statistics-data/
https://launchhorizonhq.com/learn/plants-photosynthesis/
https://launchhorizonhq.com/learn/plant-growth-data/

