Gene Inherit Project

This project will address the following California State Science standards:

2. A typical cell of any organism contains genetic instructions that specify its traits. Those traits maybe modified by environmental influences. As a basis for understanding this concept, students know:

· sexual reproduction produces offspring that inherit half their genes from each parent. An inherited trait can be determined by one or more genes.

· plant and animal cells contain many thousands of different genes, and typically have two copies of every gene. The two copies (or alleles) of the gene may or may not be identical, and one may be dominant in determining the phenotype while the other is recessive . DNA is the genetic material of living organisms, and is located in the chromosomes of each cell. 
7. Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in the other three strands, students should develop their own questions and perform investigations. 

· Select and use appropriate tools and technology (including calculators, computers, balances, spring scales, microscopes, and binoculars) to perform tests, collect data, and display data.

·  
Use a variety of print and electronic resources (including the World Wide Web) to collect information and evidence as part of a research project.

· 
Communicate the logical connection among hypotheses, science concepts, tests conducted, data collected, and conclusions drawn from the scientific evidence.

·  Communicate the steps and results from an investigation in written reports and oral presentations.
Project

This project will include both group and individual elements.  Groups will consist of  2-3 students.  
Each group of students will research 3 traits that are easily described and simply inherited. (Simply inherited traits are traits that are affected by only a few genes, usually when a single gene determines and influences the trait) Students will use these traits to answer the question: “Do dominant genes found in the population gene pool show up more frequently in a family gene pool?” 
Each group will devise a method to obtain the necessary data to thoroughly answer this question. Groups will be required to present a typed procedure* that they will use in order to answer this question. Students should remember that a “good” experiment has a control group (in this case, a random group of at least 30 people to “represent” the population gene pool.  Students will use this random group to assess how it reflects the researched inheritance of the traits being studied). How students decide to survey this random group of people needs to be approved by the parents of each student in the group.  A parent signature is required acknowledging that your procedure meets with their approval. Students should keep in mind that their accuracy increases with higher numbers of data. A minimum of two generations of each group members’ family should be surveyed. Each group will present their method and results from their research, to the class, using a multimedia presentation to show their information/data. Each group presentation should also include an explanation of how the trait is inherited (is it a single gene, single allele or multiple alleles, sex linked) and whether the trait is dominant or recessive in the population at large.(information can be found on the internet).  Each group should provide a typed, MLA formatted Bibliography of sources used (include any image sources).
Each student in the group, will research one of the traits they are using for their survey, to determine if the dominant or recessive trait occurs most often in their group’s family members and in the population at large (random group surveyed).  Research should be in student’s own words. Each student should construct a Punnett square and include the phenotypic and genotypic probability ratio’s for all possible scenarios (i.e. homozygous x homozygous, homozygous dominant x heterozygous…) of inheriting this single trait. In addition, each student in the group will use this information to construct a pedigree of the trait they are researching, as it appears in each family within their group  (3 pedigree’s {1 pedigree/family} for each trait studied) showing all individual family members for which data was collected. Do not attempt to construct pedigrees for the random group of people surveyed. Both the Punnett squares and pedigrees must be typed. Both the Punnett squares and pedigree should be neat, easily read, and labeled completely and accurately. Students will write a report including research, data tables, Punnett squares and pedigrees, to be handed in.
*Procedure is a step-by-step plan to obtain the information needed to successfully answer your question.  Procedure should include names of students responsible for each step.  Teacher and parents must approve procedures before attempting to obtain information. 
Suggested reference:  http://learn.genetics.utah.edu/content/begin/traits/
Due Dates
Workdays in class






Thur 12/15/17 & Wed 1/11/17
Traits to be researched    






Tuesday 1/2/17 
Group: typed procedure for conducting research & parent signatures
     Wednesday 1/4/17
Student: proof of research (data tables) (lab score)             

    Tuesday    1/10/17
Student: Typed pedigree, Punnett squares, trait inheritance explanation
Wednesday  1/18/17
Group: presentation
(including all pedigree’s, brief trait explanations, and answer to question)



Wednesday   1//25 & Thursday 1/26
	Group: Procedure to obtain data.
Content

10 pts.
	Procedure will answer question: step by step: includes familial information, control (random) group, at least 30 people studied, students responsible for specific jobs,  efficient and thorough  
	Procedure will answer question, may be deficient in one of the following: step by step, familial information, control group, 30 people studied, students responsible for specific jobs, thorough
	Procedure may answer question, may be deficient in any of the following: step by step, familial information, control group, 30 people studied, students responsible for  jobs, thorough
	Procedure may not answer question, & may be deficient in many of the following: step by step, familial information, control group, students responsible for jobs, thorough

	Group: Procedure to obtain data.
Format

5 pts
	Typed, signatures from Parents, grammatically correct 
	Typed, signatures from Parents, some grammar/spelling errors
	Signatures from parents, deficient in typing, grammar/spelling
	Signature from parents, many deficiencies grammar/spelling not typed




	Group Presentation

Content

30 pts.
	Thoroughly answers question studied, with evidence to support answer (data tables, pedigrees). Contains both visual and auditory aspects
	Answers question studied, with evidence to support answer (data tables, pedigree’s). Contains both visual and auditory aspects
	May answer question studied.  Insufficient data to support answer or problem with pedigrees. Both visual and auditory aspects done
	Answer to question studied in doubt. Problem with data/pedigrees to support answer or in visual and/or auditory aspects

	Group Presentation Format

10 pts
	Grammar, spelling perfect. Layout of information logical, consistent and easy to follow, pedigrees labeled.
Bibliography in MLA format
	Few grammar/ spelling errors Layout of information logical, consistent & easy to follow. Pedigrees labeled. Bibliography mostly in MLA format
	Some grammar/ spelling errors and/or problem with slide layout, consistency, flow or pedigreess unlabeled Bibliography in MLA with errors 
	many grammar/ spelling errors and/or problem with slide layout, or flow or consistency or pedigrees not labeled. Bibliography not in MLA format/not present


	
	
	
	
	

	Student:  Punnett squares

18 pts
	All possible combinations for single trait shown correctly and includes correct phenotypic and genotypic ratio’s
	All possible combinations for single trait shown including  phenotypic and genotypic ratios with few errors
	Not all possible combinations for single trait, or not all phenotypic and genotypic ratios shown and few errors
	Not all possible combinations for single trait and not all phenotypic and genotypic ratios shown and many errors

	Student: Pedigree

18 pts
	Pedigrees for one trait and 3 families (total of 3 pedigrees) done correctly and including all family members surveyed, typed.
Includes data tables for trait & each family.
	Pedigrees for one trait and 3 families (total of 3 pedigrees) with few errors and including all family members surveyed, typed.
Includes data tables for trait & each family.
	Pedigrees for one trait and 3 families (total of 3 pedigrees) with errors and/or not all family members or not typed.
Includes some data tables for trait.
	Pedigrees for one trait but less than 3 families included with errors and/or not all family members or not typed of does not include data tables for trait & each family.

	Student: Format

14 pts
	Pedigree and Punnett square neat, easily read and labeled correctly, typed. Information on trait inheritance in sentence form & in own words.
	Pedigree and Punnett square neat and labeled correctly, typed,
Information on trait inheritance in sentence form & in own words.
	Either Pedigree or Punnett square not neat and labeled correctly or easily read, or not typed.
Information on trait inheritance in sentence form, but some plagiarism.
	Both Pedigree and Punnett square not neat not labeled correctly and not easily read, or not typed.
Information on trait inheritance not in sentence form and/or largely plagiarized.


Group procedure total points: 15 points
Group presentation total points: 40 points

Student report total points:  50 points

Peer Assess: 10 points
