	Planning Sheet for Single Science Lesson
	Lesson Title:  Why No Sex? The Advantages of Asexual Reproduction
	Cluster:  1 - Reproduction
S.L.O: S1-1-03, S1-1-07
Grade: S1


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
Summarize and record information, state a prediction based on background data (S1-0-2c, S1-0-3a)
Implementing; Observing, Measuring &

Recording

Work cooperatively with group members. Record, organize, and display data. (S1-0-4e, S1-0-5c)
Analyzing & Interpreting

Infer and explain relationships (S1-0-6a)
Concluding & Applying

Reflect on prior knowledge and experiences to develop new understanding (S1-0-7e)
B. STSE Issues/ Design Process/ Decision Making
Increasing complexity of understanding, from limited knowledge to more in-depth and broader knowledge.
Essential Science Knowledge    Summary

In this lesson students will be taught that
Asexual reproduction is a different form of reproduction that occurs in both plants and animals.  Unlike sexual reproduction, asexual reproduction requires only one ‘parent’ and produces an exact replica of the parent (cloning).  In plants, different methods of asexual reproduction are the formation of rhizomes, tubers, runners, plantlets, buds and corms.  Asexual reproduction is especially suitable to plants as they are non-motile.  There are several advantages of asexual reproduction including the maintenance of genetic continuity, decreased energy requirements, numerous offspring produced quickly, and that fact that it does not require finding a mate.

Will you assess? If so, what?

Student understanding of the topic.
How will you assess it?
Formative – student engagement with the activity, correct and thoughtful responses to oral questions, ability to complete required tasks.
	Begin by asking students to answer the following questions on paper:

1) How would the human species benefit from having the ability to generate another human without the need for sex? Why?
2) How would humans physically do this? (Be imaginative…)

Student responses will vary.  Following, a class discussion (no doubt hilarious) in which student share responses should result in answers to the first question including:  saves time, saves the ‘drama’ of finding a mate, saves energy of ‘courtship’, allows for the ability to produce an exact replica. Create a list of advantages on the overhead.  Answers to the second question will vary immensely.  Some students may think in terms of asexual plant propagation, and suggest budding or similar activities.  Describe this process as asexual reproduction.
Discuss the actual process of asexual reproduction.  Create close notes (fill-in-the-blanks notes) of the overhead notes entitled ‘Asexual Reproduction’ (attached).  Have students fill in the blanks as you read through and discuss the different types of plant reproduction.  Be sure that students are aware of the fact that, though plants are experts at asexual reproduction, many other single and multi-celled organisms reproduce asexually.
Place several examples of labelled plants that reproduce asexually around the room (ex - strawberry plant, spider plant, potato, etc.)  Have students create an investigation chart in their notebooks similar to:

Plant name

How you predict a second plant forms from the parent plant? (describe)

From which part of the parent plant do you predict a second plant develops?

Have students form groups of three.  Give each group a magnifying glass.  Have groups rotate around the room to each plant, observe the plant carefully (with magnifying glass, if necessary), and record their predictions.   Have groups present their responses to the rest of the class.  Explain to students how each plant reproduces asexually (use terms like rhizomes, tubers, runners, etc) and from which part of each plant a second generation plant forms.  In their groups, have students list three advantages to plants reproducing this way.

Have students share responses and copy notes on the advantages of asexual reproduction (attached).

Pose the following question for students to ponder until next class:  Why, despite the advantages of asexual reproduction, do humans reproduce sexually?
	 - Overhead projector
 - Overhead notes:
‘Asexual reproduction’
                ‘Advantages of asexual reproduction’
 - Sample specimens of common asexual plants
(examples include spider plant, strawberry plant
potato, etc)
 - Magnifying glasses (one per group)

Questions to consider in your planning / delivery:

1. Does the lesson start through engagement?

2. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

3. Is there an emphasis on first-hand experiences – an evidential phase?

4. Am I helping students to make sense of these experiences – a psychological phase?

5. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

6. What specific skill and knowledge development am I emphasizing?

7. Is there evidence of clear instructions and purposeful questions in my teaching sequence?


Asexual Reproduction

Asexual reproduction differs from sexual reproduction in that it does not require two parents, and that special cells are not required. This also means that the special mechanisms necessary to bring together sex cells, and permit fertilization, then to support development of the fairly helpless stages, from zygote to independent organism, are not required.  Asexual reproduction is simply mitosis, and results in a copy of the parent organism.

Although we often think of plants when we consider asexual reproduction, it must be remembered that there are many animals which reproduce asexually . The simplest organisms (Amoeba, bacteria, etc) may rely on asexual reproduction alone; but many organisms are able to use both methods, according to the requirements of their life-cycle. 

Try to think of some animals that reproduce asexually (they may also use sexual methods):
   >    Hydra, greenfly, stick insects 

Asexual reproduction in plants is also called vegetative reproduction because it simply involves the growth of parts which eventually become detached to form new plants. Since the new parts are produced by ordinary cell division (mitosis), they are direct copies of the original, with no input from another individual as in sexual reproduction.

Types of Asexual Reproduction in Plants
1.      Rhizomes
         Plants such as the grasses, cattails and sedges produce underground stems or rhizomes.  As these stems grow through the soil, they will periodically produce adventitious roots and a new above ground shoot.  If the rhizome subsequently dies, a new separate plant will have been formed (Figure 1).
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Figure 1:  Plant Reproduction by the use of Rhizomes.
2.      Tubers
         Tubers are actually modified rhizomes.  They are formed in such plants as Irish potatoes.  They develop when specialized stem branches grow down into the ground and swell up with starch containing cells.  Buds on the tubers will grow into new plants.  Examine the potato tuber and note the buds which are commonly termed "eyes" (Figure 2). 
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Figure 2:  Plant Reproduction by the use of Tubers.
3.      Runners (Stolons)
         These are horizontally growing stems that produce few, if any, leaves.  At the spot where a leaf would normally develop a node, these plants will produce adventitious roots down into the soil, and new above ground shoots.  Examine the strawberry plant or spider plant.  Note the runner and the new shoots (Figure 3).
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Figure 3:  Plant Reproduction by the Use of Runners/ Stolons.
4.      Plantlets
         A few seed plants such as the duckweed and Kalanchoe sp. produce miniature plants on the margin of their leaves.  These drop off and develop into mature plants.  The duckweed, which is an aquatic plant, reproduces almost entirely by this method.  Observe the plantlets on demonstration (Figure 4).
[image: image4.png]



Figure 4:  Plant Reproduction by the Use of Plantlets.
5.      Bulbs
         Onions, chives and lilies over-winter in the form of a bulb.  Each bulb has a very short stem which is surrounded by fleshy leaves.  In the spring, the shoot apex begins to grow using the nutrients stored in the leaves.  Examine the onion bulb and find the fleshy, storage leaves and stem (Figure 5).
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Figure 5:  Plant Reproduction by the Use Bulbs.
6.      Corms
         This structure is similar to bulbs except that there are no storage leaves.  The nutrients are, instead, stored in the swollen stem.  Examine the demonstration of the corm and compare it with the bulb.  Gladiolus sp. and Crocus sp. produce corms (Figure 6).
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Figure 6: Plant Reproduction by the Use of Corms.

ADVANTAGES OF ASEXUAL REPRODUCTION

Asexual reproduction can be very advantageous to certain animals and plants for the following reasons:

· It is not as complex and requires far less energy than sexual reproduction
· It is a means of maintaining continuity
· numerous offspring can be produced without "costing" the parent a great amount of energy or time

· cloned offspring are more likely to succeed in the same stable areas as their parents

· When colonizing a new area, finding a mate for sexual reproduction may be difficult or impossible
· If an organism is non-motile (ex – plants), it is difficult to find another organism to mate with.

· If the environment is particularly harsh, the more delicate or susceptible organs or stages of sexual reproduction may not be able to survive
	Planning Sheet for Single Science Lesson
	Lesson Title:  Why Sex? The Disadvantages of Asexual Reproduction 
	Cluster:  1 Reproduction                S.L.O: S1-1-07
Grade: S1


	
	Teaching – Learning Sequence          
	 Materials Required

	B. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
State hypotheses, summarize and record information (S1-0-2c)
Implementing; Observing, Measuring &

Recording

Carry out procedures, organize and display data (S1-0-4b, S1-0-5c)
Analyzing & Interpreting

Interpret patterns and trends in data, and infer and explain relationships (S1-0-6a)
Concluding & Applying

Reflect on prior knowledge and experiences to develop new understanding (S1-0-7e)

C. STSE Issues/ Design Process/ Decision Making
S1-0-4d Use various methods for anticipating the impacts of different options.
D. Essential Science Knowledge    Summary

In this lesson students will be taught that
The advantage of sexual reproduction is that mixing the gene pool produces diversity, thereby thwarting parasites and predators who cannot adapt instantly to the altered host or prey.  Although asexual reproduction produces more offspring faster, the fact that they are ‘clones’ of parents means the population becomes more susceptible to radical decreases in numbers due to disease, environmental change, or predation.
Will you assess? If so, what?
Student understanding of the advantages and disadvantages of asexual and sexual reproduction.
How will you assess it?

Formative – student engagement with activity, correct and thoughtful responses to oral questions, ability to complete game tasks, hypothesized responses on student tables.

Summative – Written responses to ‘Big Picture’ questions.
	At the end of the last class, students were sent to ponder the question:  ‘Why, despite the advantages of asexual reproduction, do humans reproduce sexually?’ Revisit the question with students. Tell the students, that in order to answer this question, they will play a game. (NOTE – this is a very simplified game to show the difference between inheritance of traits in asexual and sexual organisms.  Since these students have not yet learned about genotypes and phenotypes, it is not necessary to introduce those terms unless you wish to.  Also, there is no ‘dominant’ or ‘recessive’ gene in this scenario, primary tail colours will simply ‘blend’ to form secondary colours.)                                                          

Step 1) Divide the class into two teams, with roughly equal gender representation. One team will represent a group of asexual multi-cellular organisms, while the other team will represent a group of sexual multi-cellular organisms.  Give each group an equal number of red, yellow, and blue slips of paper.  These slips represent the simple trait ‘tail colour’ (assume these multi-cellular organisms have tails).  Hand out white slips of paper to represent offspring and pencil crayons to colour the ‘offspring’ the correct colour according to it’s parent or parents.

Step 2) Read out the RULES OF THE GAME:  1) All asexual players can reproduce independently.  2) All sexual players require both a male and a female player to produce offspring.  3) Only single births allowed (no twins or triplets!)  4) Only the first generation can reproduce (these organisms take several years to mature and we will not carry out the scenario for that long).

Step 3) Read out the entire list of EVENTS (attached).  Have students create a chart that shows their prediction of how many asexual and sexual organisms will exist in the environment after each event. Brainstorm sessions and active debriefing sessions help to ensure they get the points you are trying to get across.  Have students use the events to fill in the following table:

EVENT

# OF ASEXUAL

# OF SEXUAL

HYPOTHESIS, WHY?

Step 4) Play the Game!  Read out the events and have students complete the tasks.  At the end of the game have students decide, based on the events, whether it was better to be a sexual creature or an asexual creature in this environment.  Remind the students that there are benefits to both, according to the environment.  With students, create a table of disadvantages and advantages to asexual and sexual reproduction based on the scenario. Responses should include, but are not limited to, the information in the following table:

Disadvantages and Advantages of Asexual and Sexual reproduction

ASEXUAL REPRODUCTION

SEXUAL REPRODUCTION

ADVANTAGES

See last lecture.  Students should be able to refer to previous notes for this section.

Mixing the gene pool produces diversity, thereby thwarting parasites and predators who can not adapt instantly to the altered host or prey.

DISADVANTAGES

No genetic diversity!

Requires far more time and energy, not all organisms can reproduce.

Step 5)  Wrap up the activity by discussing the follow-up BIG PICTURE questions (attached).  Have students first write their own answers to the questions before sharing their answers with a partner and presenting to the rest of the class (think-pair-share).  Have the students hand in their responses to the questions for assessment.

Return to the entry question, ‘Why, despite the advantages of asexual reproduction, do humans reproduce sexually?’ and have each team respond.
	Attached pages:

 - ‘Events’ sheet

 - ‘Big Picture’ questions

Red, blue, and yellow slips of paper

White slips of paper

Pencil crayons


Questions to consider in your planning / delivery:

8. Does the lesson start through engagement?

9. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

10. Is there an emphasis on first-hand experiences – an evidential phase?

11. Am I helping students to make sense of these experiences – a psychological phase?

12. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

13. What specific skill and knowledge development am I emphasizing?

14. Is there evidence of clear instructions and purposeful questions in my teaching sequence?


GAME EVENTS

Remind students that asexual reproduction will result in an offspring of the same tail colour every time, whereas sexual reproduction will result in a blending of the two parent tail colours – ex) red + blue = purple tailed offspring.  Remember, only the first generation can mate! (The maturation of these organisms is slow)

NOTE – for the purposes of this scenario, I have assumed a class of 24 students:  12 asexual players (4 blue tailed, 4 red tailed, 4 yellow tailed), 12 sexual players (6 male, 6 female – 2 each of male and female red, yellow, and blue tailed organisms).  You will have to adjust the numbers based on your class.

1. Reproduce one cycle.
A) Why are there more asexual (24) than sexual (18)?  B) What are the tail colours of the offspring?

2. Let both sides reproduce several cycles with no diseases or predation. Which side reproduces faster? Why?
3. The red-tailed organisms are easy for predators to spot.  All red-tailed organisms are wiped out.  A) How many asexual and sexual organisms are left?

4. Reproduce one cycle (parent organisms only!) 

5. Blue tail rot kills all blue-tailed organisms.  How may are left on each team?
6. Yellow-tailed organisms are more prone to sexual dysfunction.  Only HALF of the yellow-tailed organisms are still able to reproduce.  Reproduce one cycle.  How many of each are left?

Continue to play, inventing scenarios with the class, until the students are able to come to conclusions about the disadvantages and advantages of sexual and asexual reproduction.  Return to the lesson and complete the table.

 ‘BIG PICTURE’ Questions

Relating Today’s Activity to Interactions Within Our World

1)  Why are there an equal number of males and females in sexual organisms, if only "one" male is needed and they are such a waste of resources anyway? 

2) If bacteria are asexual, why are they are so successful?

3) Wouldn't the ideal organism be one that could use either method depending on circumstances? 

4) Should we allow only the "good" gene organisms to reproduce in a species, say, for example, in humans? 


SUGGESTED ANSWERS (class discussion will create additional responses)

1) in humans they are not a waste if they help in taking care of the offspring, finding mates is much harder if one sex is low, also you lose the advantage of recombination if there is only "one" male around.

2) bacteria are not totally asexual and can exchange genetic material sometimes even across species boundaries

3) In some species, if there are not enough of one sex some of the remaining can change their sex to help equal things out.  Some have adopted this strategy, however, the problem is, it is not always easy to anticipate the best path.

4) Remember, it is the diversity that gives sexual reproduction the edge. If you narrow the gene pool you set yourself up for a plague, predator, etc. that NO ONE has immunity to, no matter how good the rest of the genes are.  Who is the judge of the "good" genes anyway?
Lisa Van Den Bussche


