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IB BIOLOGY · A4.1 EVOLUTION AND SPECIATION · LESSON 4 OF 5

The island dry lab
60 minutes A4.1.6 to A4.1.8 Chapters 5, 6 The dry lab

The finches dry lab: what isolation, gene flow and population size do to two populations

BY THE END, STUDENTS CAN

Explain why splitting is the only way new species arise, and why gradual change in one line is not speciation A4.1.6

Explain how reproductive isolation and differential selection split bonobos from common chimpanzees A4.1.7

TIMING

0–5 5 min The question

5–20 15 min Control against split

20–35 15 min How much gene flow undoes it?

35–45 10 min Small against large

45–60 15 min What it shows

60 min One lesson

STARTER

5
min

The question

What does it take to turn one population into two species? Name the independent, dependent and

controlled variables together before anyone touches a slider.

ON THE BOARD, FROM THE GUIDE

Open the guide on the projector at each chapter (the links work in this PDF). Every figure plays from its own buttons, and the

lesson's slides have the same figures, step by step, in the order of this plan.

05 New species arise only by splitting CHAPTER 05 IN THE SLIDES

Step through the figure (6 steps, the arrow keys on a projector). Stop on each caption and ask what changed before

you go on.

1. One species: every population can interbreed with every other.

2. A barrier divides it into two populations. Gene flow stops, but for now they are still one species.

3. Each population changes separately until they cannot interbreed: two species.

4. The lower species changes gradually but never splits: still one species, so the count stays at two.

5. The upper species splits again: three.

6. The lower species dies out: extinction takes the count back to two.

Play the animation, Watch it happen: one population becomes two. It loops; pause it on each moment below and

ask what is happening (in the lesson slides it is a video).

1. One population: any two can meet and mate, so genes flow across the valley.

2. Different selection each side: coats match the ground, displays drift apart.

3. Hybrids are rare, weak and often sterile, so the two never merge: two species.

Predict box: A line of snails changes its shell shape steadily for two million years and never splits. The oldest and

newest shells look so different that fossil experts give them different names. How many species has the line added

to the Earth? Hands up or mini whiteboards first.

Answer B: None: at every moment there was still only one species

https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#splitting


2 / 3Biology by Bradford · IB Biology A4.1 Evolution and speciation · lesson 4 plan

06 One river, two apes CHAPTER 06 IN THE SLIDES

Step through the figure (5 steps, the arrow keys on a projector). Stop on each caption and ask what changed before

you go on.

1. Long ago: one population of ancestral apes, north of the Congo River.

2. Perhaps in a dry spell, the river runs low and a few apes reach the south bank.

3. The water rises. Neither side can cross: no gene flow between the populations.

4. Different conditions on each bank: differential selection favours different behaviour and bodies.

5. Over about 1 to 2 million years they diverge into two species: chimpanzees north, bonobos south.

Predict box: Suppose the river had divided the apes but the forests on both banks were identical. What would you

expect after a million years? Hands up or mini whiteboards first.

Answer B: Some differences, from mutation and drift, but less divergence

THE LESSON

15
min

Control against split

Pairs run the control (same food both sides) three times and the split with very different food three times,

recording the isolation index each time. Why repeat? Because the runs scatter, as real populations do.

15
min

How much gene flow undoes it?

Give each pair a different number of birds crossing each generation (0, 1, 2, 4, 8, 15) and the same other

settings. Pool the results on the board.

10
min

Small against large

Run the control with 20 birds and with 300. Which drifts apart more by chance? HL students try one

island with two foods and raise mate choice step by step.

ACTIVITIES

DRY LAB

Finches on islands

The dry lab above, with the tasks and questions under it. It works on a phone as well as a laptop, and the results table

downloads as a CSV for the class's pooled graph.

Needs: one device per pair.

PLENARY

15
min

What it shows

Plot the class's mean isolation index against birds crossing. Answer the questions under the lab. End on

the limits of the model: real species also build up genetic incompatibilities over far more generations.

STRETCH AND SUPPORT

Support: the three mnemonics (Dragons Breathe Heat;

Hungry Rats Chew My Pencils; Grumpy Birds Tweet) as a

starter on each lesson.

Stretch: in the dry lab, find settings that give a split on

one island (HL) and explain why mate choice is needed.

https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#congo
https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#lab
https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#lab
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IN THE GUIDE

5 New species arise only by splitting

6 One river, two apes

Lab Dry lab: Finches on islands

All The whole guide, with the figures

that play

PPTX This lesson’s slides, in the order of

this plan

EXAM PRACTICE

Check yourself

Set it for homework: a fresh paper of exam-bank questions

on A4.1 at standard level each time, marked as students go

and saved to their Exam practice when they are signed in.

biologybybradford.com/exam-maker/sit?

topics=A4.1&level=SL&paper=quiz&marks=15&src=ep

PRACTISE AND REVISE

BUILD FOR YOUR CLASS

Tarsia puzzle, dominoes and picture

reveal on A4.1, built from its key terms

and ready to print

A pub quiz with rounds on A4.1, to

present or run with no projector

An escape room built from the

question bank on A4.1

ALREADY ON THE SITE FOR A4.1

Quiz: Evolution & Speciation

Revision map: A4.1 Evolution and

speciation, to fill in

Exam questions: A4.1 in the exam

maker, a paper with its markscheme

CARD SETS ON SPLYCR

Open a set to host it as a class game, or

make a copy to edit.

A4.1 Evolution and Speciation (SL)

A4.1 Evolution and Speciation (HL)

How this was made. The course structure, the activities and the teaching choices come from my own classroom, my

presentations and my years of teaching IB and AP Biology. I use Claude, an AI, to help write and build the interactive guides,

lesson plans, slides and practice questions, and to draw the diagrams and code the interactives. I direct the work and review it

against the IB and AP specifications before it goes live.

https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#splitting
https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#congo
https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation#lab
https://www.biologybybradford.com/guides/ib-biology-a4-1-evolution-and-speciation
https://www.biologybybradford.com/guides/downloads/ib-biology-a4-1-evolution-and-speciation-lesson-4-slides.pptx
https://www.biologybybradford.com/exam-maker/sit?topics=A4.1&level=SL&paper=quiz&marks=15&src=ep
https://www.biologybybradford.com/exam-maker/sit?topics=A4.1&level=SL&paper=quiz&marks=15&src=ep
https://www.biologybybradford.com/exam-maker/sit?topics=A4.1&level=SL&paper=quiz&marks=15&src=ep
https://www.biologybybradford.com/exam-maker/sit?topics=A4.1&level=SL&paper=quiz&marks=15&src=ep
https://www.biologybybradford.com/exam-maker/sit?topics=A4.1&level=SL&paper=quiz&marks=15&src=ep
https://www.biologybybradford.com/tools/tarsia?topics=ib:A4.1&level=HL
https://www.biologybybradford.com/tools/dominos?topics=ib:A4.1&level=HL
https://www.biologybybradford.com/tools/picture-reveal?topics=ib:A4.1&level=HL
https://www.biologybybradford.com/tools/picture-reveal?topics=ib:A4.1&level=HL
https://www.biologybybradford.com/tools/pub-quiz?topics=ib:A4.1&level=HL
https://www.biologybybradford.com/escape-rooms?bank=ib:A4.1&level=HL#bank
https://www.biologybybradford.com/escape-rooms?bank=ib:A4.1&level=HL#bank
https://www.biologybybradford.com/mcqs/ib-biology-topic-a-4-1-evolution-speciation
https://www.biologybybradford.com/tools/revision-maps/a4-1-evolution-and-speciation
https://www.biologybybradford.com/tools/revision-maps/a4-1-evolution-and-speciation
https://www.biologybybradford.com/exam-maker/ib/a4-1-evolution-and-speciation
https://www.biologybybradford.com/exam-maker/ib/a4-1-evolution-and-speciation
https://www.splycr.com/?set=77be2c7c-8506-5d9c-a7a2-a5eeb63f877d
https://www.splycr.com/?set=839f752c-b781-56c9-a55c-9ecac34651fa
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