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Action Bio Lesson
The 5E model: Engage
	1. Ask students how they define a biological species.
Write the important aspects of their definitions on the board or an overhead transparency.
Accept all responses and do not correct their preconceptions.
	2. Ask students how they think their definitions of species might compare to that of
Charles Darwin.
 Some students may think that their definitions are likely not as good as that of Charles
Darwin because he was an expert who gave the concept a great deal of thought. Other
students may believe that their definitions are better than Darwin’s because today we
know more about biology than in Darwin’s time.
	3. Display a transparency of Master 1.1, Darwin Quotation and ask for a volunteer to
read it aloud.
	4. Ask students if they are surprised by Darwin’s view of species.
Some students may be surprised that Darwin viewed species as a term “arbitrarily given
for the sake of convenience.” Others may not be surprised because they feel that the
science of biology was not very sophisticated in Darwin’s time.
	5. Explain that in this activity, they will explore the concept of species and investigate
its strengths and limitations.
The 5E model: Explore
	1. Divide the class into groups of four students.
	2. Display a transparency of Master 1.2, Textbook Definition and ask for a volunteer to
read it aloud.
Explain that this is a typical definition of species taken from a high school biology
textbook.
	3. Pass out to each group one copy of Master 1.3a–d and one copy of Master 1.4, First
Worksheet.
	4. Instruct the students to read the four case descriptions and use the textbook
definition of species to answer the questions on Master 1.4.
Give groups about 15 minutes to complete their tasks.
	5. After students have completed their worksheets, ask for a volunteer to read his or
her group’s responses to the first case description. 
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Case 1
Students should conclude that the mule is not a separate species since mules cannot
interbreed with each other. Some students may believe that the second part of the
definition (individuals possessing similar anatomical characteristics) is consistent with
the mule being its own species.
6. Ask for additional volunteers to share responses to the other cases.
Case 2
 Students should conclude that the liger is not a separate species because they cannot
breed with each other. Some students may note that the female ligers are fertile and use
this as evidence for ligers being a species. If not mentioned by a student, point out that
female ligers cannot breed with male ligers as required by the species definition.
Case 3
 Students should recognize that Poodles and Pekingese are both dogs and members of the
same species. This means that the “Peakapoo” is also a member of the same species.
Case 4
Bacteria reproduce asexually. Students may respond that the species definition doesn’t
work for bacteria since it requires interbreeding.







[image: ]
	


[image: ]


















[image: ]


	

[image: ]


[image: ]
[image: ]
[image: ]
[image: ][image: ]
image5.png
Case3

There are a wide variety of
domesticated dog breeds. Most of
these are capable of breeding with
each other to produce mixed
offspring that feature a combination
of the traits of the parents. For
example, Poodles and Pekingese can
be bred to produce what some have
referred to as Peakapoos. These
mixed breeds are healthy and can
reproduce with other dogs.
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Case 4

Escherichia coli (E. coli) is a bacterium
normally found in the human gut. It is
harmless and may actually be beneficial to
the human digestive system. There is a
pathogenic strain of E. coli that produces a
toxin that can kill its human host. The two
strains look very similar under the
microscope. Comparison of their genomes
reveals that the pathogenic strain lacks 528
genes found in the normal strain and has
1,387 genes not found in the normal strain.
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‘Species definition
“A group of organisms that can interbreed with others of the same type: individuals
within a specics possess similar anatomical characteristics.”

BSCS Blology: An Ecological Approach. 10" diion

Directions.
L. Read the four case descriptions on Master 1.3
2. Foreach case, refer to the textbook species definition above and use it o answer
the questions below.
3. Foreachof your answers, write down
« how the species definition helped you to answer the question.
« how the species definition did not help you answer the question.

Question Answer | How the definition | How the definition did
helped not help

Case 1 Yes

s the mule a separate

Species from the horse | No

and donkey?

Case2 Yes

Is the liger a separate
Species from the lion | No
and tiger?

Case3 Yes
Is the “Peakapoo”
Separate species from | No
the Poodle and

Pekingese?

Cased Yes
Are the normal and
pathogenic strains of | No
E. coli separate

Species?
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Directions

L. Read the four species definitions on Master LS,
2. Review the four case descriptions on Master 1.3 and decide which of the four
definitions best helps you decide if the organisms in question are different
species. (You may use a given definition more than once.)
3. Foreach of your answers, write down
 how the species definition helped you to answer the question.
« how the species definition did not help you answer the question.

Case description | Definition | How the definition Tow the definition did
number wmber | helped not help

1

2

3
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Aftican indigobirds lay their eggs in the nests of different species of finches.
The newborn indigobirds act as though they belong there and as adulis they
incorporate the songs of the finches into their own mating calls. The bluc
indigobird species lays eggs in the nests of both the African firefinch and the
Black-bellied firefinch. The newborn indigobirds learn the songs of
foster parents and seem to have evolved into two different “populations.”

“The two populations can stil interbreed. However, female indigobirds prefer
suitors who know the same songs that they do. For example, female
indigobirds that grow up in an African firefinch nest tend to lay eggs in the
same type of nest rather than a nest belonging to a Black-bellied fircfinch.

Discussion questions

1. Are the two populations of indigo birds separate species? Why or why
not?

2. Which of the species definitions on Master 1.5 is most helpful in
deciding if the two populations of indigobirds are separate specics?

3. What do you predict will happen o these two populations in the
future?
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“l look at the term species, as one
arbitrarily given for the sake of
convenience to a set of individuals
closely resembling each other.”

Charles Darwin
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“Species: A group of organisms that
can interbreed with others of the
same type; individuals within a
species possess similar anatomical
characteristics.”

BSCS Biology: An Ecological Approach, 10" edition




image3.png
Case1

A mule is the offspring of a male donkey and a
female horse. In contrast, the hinny is the
offspring of a male horse and a female donkey.
The mule is easier to breed and larger in size
than the hinny. For these reasons, the mule
became an important domesticated animal.
Horses have 64 chromosomes while donkeys
have 62. Mules have 63 chromosomes, which
cannot evenly divide. This accounts for the fact
that mules are sterile.
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Case 2

A liger is the offspring of a female tiger and a
male lion. In contrast, the tigon is the
offspring of a male tiger and a female lion.
These two species do not breed in nature
because their habitats are mostly different.
Lions live in open grasslands while tigers
live in forests. In captivity, it is possible to
produce ligers and tigons. Male ligers are
sterile but female ligers are fertile and can be
bred to either tigers or lions.




