Biology – Canine Evolution 
National Curriculum Standards:
· 5a Organisms are interdependent and adapted to their environments.
· 5b Variation within species can lead to evolutionary changes and similarities and differences between species can be measured and classified.
· 5c The ways in which organisms function are related to the genes in their cells.
· 4 c How uncertainties in scientific knowledge and scientific ideas change over time and about the role of the scientific community in validating these changes.

Lesson Objectives:

· Allow students to research/investigate the evolution of canines.
· To critically assess different methods/theories of canine evolution.
· To explore how organisation how the interaction of different genes results in variation.
Student Objectives:

· To work individually/pairs to interpret articles and find out key words used.

· To find out that not all scientists agree on one theory/interpretation of evidence. 
· To review previous knowledge of genetics and to make links between key terminology and the lesson content .  

Introduction:

This lesson is designed to be flexible in its delivery.  Teachers are recommended to visit the Fuchs Foundation website and run through the power point and the attached notes before beginning.  
Resources:

Internet - www.fuchsfoundation.org 

Resources - download from Fuchs Foundation website including articles or pictures for different abilities, ppt, key terminology sheet.
Lesson:

INTRODUCTION: Students to be provided with an article appropriate to their level of understanding about canine evolution.  Working in pairs or individually read/interpret canine evolution article (choice of four depending on level).  Students should attempt to define key words in bold and summarise article in their exercise books’.   Then share a few interpretations with the rest of the class or change partners and let them compare understanding. 
(15mins)

ACTIVITY 1: Teacher to explain how canines are suggested to have evolved from the wolf, although not all scientists believe this to be true.  Use ppt or adapt to smart board software to help demonstrate.  Talking about natural selection and artificial selection and how they support different theories of domestic canine evolution.  Make sure students are clear on the different theories and that unless evidence in conclusive to one theories often more than one theory can be accepted. 
(20mins)

ACTIVITY 2: Students to read about genes and characteristics in text books or look at the following web link about genetics: http://learn.genetics.utah.edu/content/begin/dna/
Students should be reviewing their knowledge on genetics and production of proteins how does this link with characteristics? 

Then ask the question how did different dog breeds came into existence based on inheritance?

Leave the task open ended to allow students to demonstrate how much they understand.

· Looking for students to make the link between inheritance of genetic information, mutations, selection, traits, characteristics, proteins, phenotype etc...
(15mins)

PLENARY: Teacher draws together some of the ideas discussed during the lesson.
Students either given the key terminology sheet or project onto board and ask for links to be made between the words and the lesson content. 
(5mins)
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Domestication of Dogs: How DNA Research Reflects the Evolution of Canine Breeds
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Until recently, archaeological findings were the only evidence of man's symbiotic relationship with dog 10,000 to 14,000 years ago. However, anthropologist Dr. Colin Groves �HYPERLINK "http://www.suite101.com/external_link.cfm?elink=http://www.kc.net/~wolf2dog/wayne1.htm" \t "_blank"�DNA research project� suggests, "humans domesticated dogs and dogs domesticated humans." ��Led by biologist Robert K. Wayne of UCLA, a team of international geneticists studied mutations in the DNA of 162 wolves, 140 purebred dogs of 67 breeds, 5 coyotes and 8 Simian jackals. Finding many more mutations than would have been possible had dog been domesticated 14,000 years ago, they concluded that dog's domestication took place over 100,000 years ago. ��The study further showed that dogs do not share DNA with either the coyote or jackal and have only one common ancestor - the wolf. Although there is evidence to support the theory that domestic dogs originated from multiple wolf populations over a wide geographic area, this has not yet been proven conclusively. ��A History of the Domestication of Dogs��In return for companionship and food, the early ancestor of the dog assisted man in tracking, hunting, guarding and a variety of other purposes. Eventually man began to selectively breed these animals for specific traits. Physical characteristics changed and individual breeds began to take shape. ��As man wandered across Asia and Europe, he took his dogs with him, using them for additional tasks and further breeding them for selected qualities that would better enable them to perform specific duties.��Valuable insight into the evolution of dogs can be gained by studying a small group of primitive breeds, believed to be descended from the Indian Plains wolf. Some members of this group are genuinely primitive, being at an early stage of domestication, while others show the dramatic effects of human intervention in their breeding. ��Today more than 400 breeds of purebred dogs exist throughout the world. Of these, the Kennel Club (KC) recognizes only 140 while the KC recognizes 162. A further 140 are awaiting KC recognition. Breeds currently recognized are categorized into one of seven groups, based on the purpose for which they were developed. 
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Origin of dogs traced


By Christine McGourty �BBC science correspondent


Dogs today come in all shapes and sizes, but scientists believe they evolved from just a handful of wolves tamed by humans living in or near China less than 15,000 years ago. Intensive breeding by humans over the last 500 years - not different genetic origins - is responsible for the dramatic differences in appearance among modern dogs. Exactly how or why humans domesticated dogs was not known, but the speed at which they seem to have multiplied and diversified indicates they played an important role in human life. 


"I can imagine that if dogs were, for example, improving the quality of hunting, that would be a very great advantage for humans. It could even have made the colonisation of the New World easier. 


'Bit of a surprise' 


His team found that, though most dogs shared a common gene pool, genetic diversity was highest in East Asia, suggesting that dogs have been domesticated there the longest. 


"Most earlier guesses have focused on the Middle East as the place of origin for dogs, based on the few known facts - a small amount of archaeological evidence from the region, and the fact that several other animals were domesticated there," he says. 
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