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Investigating Reproductive Strategies
Abstract
Students work in pairs to compare five aspects of an organism that reproduces sexually with one 
that reproduces asexually.  As a class, students share their comparisons and generate a list of gener-
al characteristics for each mode of reproduction, and discuss the advantages and disadvantages of 
both.

Learning Objectives
•	 There are two modes of reproduction, sexual and asexual.

•	 There are advantages and disadvantages to both sexual and asexual reproduction.

Estimated time
•	 Class time 50 minutes

•	 Prep time 10 minutes

Materials
Copies of student pages

Instructions
1.	  Divide students into pairs.

2.	 Hand each pair:

•	 The Investigating Reproductive Strategies worksheet

•	 2 organism descriptions - one for an organism that reproduces sexually and one for an organ-
ism that reproduces either asexually or using both strategies - (see chart below).

Sexual Asexual Both Sexual and Asexual
Reproductive 

strategies 
used by 

organisms 
described in 
this activity

Blue-headed wrasse Amoeba Brittle star
Duck leech Salmonella Meadow garlic
Grizzly bear Whiptail Lizard Spiny water fleas

Leafy sea dragon
Red kangaroo
Sand scorpion

3.	 Instruct each pair to read about their assigned organisms and complete the comparison table on 
the Investigating Reproductive Strategies worksheet.

4.	 When all pairs have completed the comparison table, have them post their tables around the 
room.
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5.	 Ask students to walk around the room and read the comparison tables with the goal of creating 
a list of general characteristics for organisms that reproduce sexually and one for organisms that 
reproduce asexually. 

6.	 As a class, compile lists of general characteristics for organisms that reproduce sexually and 
asexually on the board. Learning objectives and discussion points for each category on the 
Investigating Reproductive Strategies worksheet are listed on pages 2-4 to help you guide the 
discussion.

7.	 Ask students to discuss the advantages and disadvantages of each mode of reproduction in 
their pairs. Have them prepared to support their reasoning.

8.	 Add advantages and disadvantages to the list of general characteristics for each mode of 
reproduction. 

9.	 Lead a discussion on the types of situations or conditions in which each mode of reproduction 
would be most advantageous or disadvantageous. Do students think one reproductive mode is 
generally better? Why?

Discuss
•	 There are advantages and disadvantages to both sexual and asexual reproduction.

•	 For an individual it is “best” if the greatest number of its offspring survive to reproduce, carrying 
its genes into the next generation. 

•	 Some species produce large numbers of offspring, but only a few may survive to reproduce. 
Other species produce few offspring, but parents provide extended care to improve each 
offspring’s chance of survival.

•	 For a species it is “best” if individuals survive and reproduce so that the species does not go 
extinct. 

•	 Genetic variation, through new combinations of alleles, results only from sexual reproduction. 
Certain variations may help individuals survival and reproduce, giving the population the poten-
tial to adapt to new and changing environments. 

•	 Organisms that can use both sexual and asexual modes of reproduction may be most adaptable 
to different conditions. 

Learning Objectives/Discussion Points
Sexual Asexual

Relative complexity 
of organism (in-

cluding size)

Complex organisms tend to reproduce 
sexually.

Simple organisms tend to reproduce 
asexually.
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Number of parents 
who contribute 

genetic information 
to the offspring

Two parents contribute genetic 
information.

Offspring are unique from their parents 
and from each other.

One parent contributes genetic 
information.

Offspring are exact genetic copies 
(clones) of the parent.

Reproductive 
mechanism

Gametes from two parents join.

With sperm fertilize eggs inside the 
body, the chances of gametes meeting 
are increased. Each individual may 
produce fewer eggs and/or sperm.

When eggs and sperm are released to 
join outside the body, the gametes have 
a lower chance of meeting. Organisms 
that reproduce in this way must produce 
many gametes.

Asexual reproduction does not involve 
gametes.

Reproduction is by splitting in half, or 
forming new individuals that are released 
from the “parent.”

Relative amount of 
parental care

Offspring tend to have longer gestation 
periods, and developing offspring are 
protected.

Parents tend to care for their young, 
increasing the chances that offspring will 
survive.

Organisms that invest time and energy in 
caring for their young tend to have fewer 
offspring.

Some sexually reproducing organisms 
neither gestate nor care for their young. 
These offspring are vulnerable to pred-
ators or the environment. These organ-
isms tend to produce large numbers of 
gametes and/or offspring. This increases 
the chances that some offspring will 
survive and reproduce. 

Offspring receive little or no parental 
care.

Organisms that reproduce by forming 
new individuals that separate from the 
parent do provide a form of parental 
care before the offspring are released.

Organisms that do not care for their 
young tend to produce large numbers of 
offspring.

Organisms where few offspring survive 
to reproduce have large numbers of 
offspring.

Organisms that split to produce an 
“adult” offspring often can rapidly 
reproduce again.

Genetic variation in 
the offspring

Genetic variation comes only from sexual 
reproduction, in which genetic informa-
tion from two parents combines.

Genetic variation helps a species (as a 
whole) survive. In the event of a change 
in environment or increased competition 
for resources, some organisms may have 
slight trait variations (due to genetic 
variation) that allow them to survive. Over 
time, natural selection may favor these 
differences, resulting in new adaptations.

Offspring have little to no genetic 
variation. (note: variation does still arise 
through random mutation)

In the event of a change in environment 
or competition for resources, offspring 
may not have trait variations that will 
allow them to survive.

If a parent has traits that are well adapted 
to a particular environment, its offspring 
will have these same traits, which may 
provide them with a survival advantage.



© 2020 University of Utah Investigating Reproductive Strategies — Teacher Guide   4

References
Amoeba (Amoeba proteus)

•	 Anderson OR. 1988. Comparative Protozoology: Ecology, Physiology, Life History. Springer-Verlag.
•	 Sleigh M. 1989. Protozoa and other protists. Edward Arnold Publishers.
•	 Tree of Life Web Project: http://tolweb.org/accessory/Amoebae?acc_id=51
•	 Rogerson A. 1980. Generation times and reproductive rates of Amoeba proteus as influenced by temperature 

and food concentration. Canadian Journal of Zoology 58(4): 543-548.
•	 http://www.allsands.com/science/animals/whatisamoeba_ves_gn.htm
•	 http://www.bartleby.com/65/am/ameba.html
•	 http://www.tulane.edu/~wiser/protozoology/notes/morph.html

Grizzly Bear (Ursus arctos horribilis)
•	 Defenders of Wildlife, Grizzly Bear Fact Page: http://www.kidsplanet.org/factsheets/grizzly_bear.html
•	 Craighead JJ, Sumner JS and Mitchell JA. 1995. The grizzly bears of Yellowstone: their ecology in the Yellow-

stone ecosystem. Island Press.
•	 http://www.bear.org/Grizzly/Grizzly_Brown_Bear_Facts.html
•	 http://www.bcadventure.com/adventure/wilderness/animals/grizzly.htm
•	 http://sbsc.wr.usgs.gov/cprs/research/projects/grizzly/grizzly_bears.asp

Red Kangaroo (Macropus rufus)
•	 Dawson TJ. 1995. Kangaroos: biology of the largest marsupials. Comstock Publishing.
•	 theBigZoo.com. http://www.thebigzoo.com/Animals/Red_Kangaroo.asp
•	 Yue M. 2001. “Macropus rufus” (On-line), Animal Diversity Web. http://animaldiversity.ummz.umich.edu/site/

accounts/information/Macropus_rufus.html
Duck Leech (Theromyzon tessulatum)

•	 Sawyer RT. 1986. Leech biology and behaviour. Volume I: anatomy, physiology, and behaviour. Clarendon Press.
•	 Davies RW. 1991. Annelida: leeches, polychaetes, and acanthobellids. In: [Thorp JH and Covich AP. eds Ecology 

and Classification of North American Freshwater Invertebrates. Academic Press, Inc.
•	 Wilkialis J and Davies RW. 1980. The population ecology of the leech (Hirudinoidea: Glossiphoniidae) Theromy-

zon tessulatum. Canadian Journal of Zoology 58: 906-911.
•	 Wilkialis J and Davies RW. 1980. The reproductive biology of Theromyzon tessulatum (Glossiphoniidae: Hirudi-

noidea), with comments on Theromyzon rude. Journal of Zoology London. 192: 421-429.
Meadow Garlic (Liliaceae: Allium canadense)

•	 Connecticut Botanical Society: http://www.ct-botanical-society.org/galleries/alliumcana.html
•	 Wildflowers of the Southeastern US: http://2bnthewild.com/plants/H134.htm
•	 Prairie Wildflowers of Illinois, by John Hilty: http://www.illinoiswildflowers.info/prairie/plantx/wild_garlicx.htm

Desert Grassland Whiptail Lizard (Cnemidophorous uniparens)
•	 Crews D. 1987. Courtship in unisexual lizards: A model for brain evolution. Scientific American 255: 116-121.
•	 Blanchard DL. Everything you wanted to know about whiptail lizards (Genus Cnemidophorus) and quite a lot that 

you didn’t. http://home.pcisys.net/~dlblanc/whiptail.html 
•	 http://media.www.dailytexanonline.com/media/storage/paper410/news/2006/02/06/LifeArts/Ut.Lab.Studies.

GenderBending.Lizard.Mating-1599792.shtml
Salmonella (Salmonella typhimurium)

•	 Saeed AM. 1999. Salmonella enterica Serovar Enteridis in Humans and Animals. Iowa State University Press.
•	 Bell C and Kyriakides A. 2002. Salmonella: a practical approach to the organism and its control in foods. Black-

well Science.



© 2020 University of Utah Investigating Reproductive Strategies — Teacher Guide   5

•	 Guthrie R. 1992. Salmonella. CRC Press.
•	 Centers for Disease Control, salmanellosis. http://www.cdc.gov/nczved/dfbmd/disease_listing/

salmonellosis_gi.html
Sand Scorpion (Paruroctonus mesaensis)

•	 Polis G and Farley R. 1979. Characteristics and environmental determinants of natality, growth and maturity 
in a natural population of the desert scorpion, Paruroctonus mesaensis (Scorpionida: Vaejovidae). Journal of 
Zoology. London. 187: 517-542.

•	 Farley R. 2001. Structure, reproduction, and development. In: Scorpion Biology and Research. Eds: Brownell P 
and Polis G, Oxford University Press.

•	 Polis G and Sissom D. 1990. Life History. In: Biology of Scorpions. Ed. Polis G. Stanford University Press.
•	 How the Sand Scorpion Locates its Prey. http://flux.aps.org/meetings/YR00/MAR00/vpr/layy3-03-04.html 
•	 Ivars Peterson’s MathTrek. July 17, 2000. Pinpointing prey. http://www.maa.org/mathland/mathtrek_7_17_00.

html
Leafy Sea Dragon (Phycodurus eques)

•	 Groves P. 1998. Leafy sea dragons. Scientific American. 279 (6): 84-89.
Brittle Star (Ophiactis savignyi) 

•	 Marine Invertebrates of Bermuda, Little Brittle Star. http://www.thecephalopodpage.org/MarineInvertebrateZo-
ology/Ophiactissavignyi.html

•	 Smithsonian Tropical Research Institute. http://striweb.si.edu/bocas_database/details.php?id=1274
•	 Hendler G, Miller JE, Pawson DL, and Kier PM. 1995. Sea stars, sea urchins, and allies. Smithsonian Institution 

Press.
Spiny Water Flea (Bythotrephes longimanus)

•	 Smith DG. 2001. Pennak’s Freshwater Invertebrates of the United States. Wiley & Sons.
•	 Dodson SI and Frey DG. 1991. Cladocera and other Branchiopoda. In: [Thorp JH and Covich AP (eds)] Ecology 

and Classification of North American Freshwater Invertebrates. Academic Press, Inc.
•	 Caceres CE and Lehman JT. Life history and effects on the Great Lakes of the spiny tailed Bythotrepes. Universi-

ty of Minnesota Sea Grant. http://www.seagrant.umn.edu/exotics/spiny.html
•	 Sikes BA. June 2002. Species of the Month: Spiny water flea. Institute for Biological Invasions. http://invasions.

bio.utk.edu/invaders/flea.html
Blue-Headed Wrasse (Thalassoma bifasciatum)

•	 Warner RR. Mating behavior and hermaphrodism in coral reef fishes. American Scientist 72: 128-136.
•	 Warner RR and Hoffman SG. 1980. Population density and the economics of territorialdefense in a coral reef fish. 

Ecology 61(4): 772-780.

•	 Louch C. Fish Tales. Port Townsend Marine Science Center. http://ptmsc.org/science/topicspages/fishtales.html

Funding: A Howard Hughes Medical Institute Precollege Science Education Initiative for Biomedical Research Institutions Award.


