Biology   Unit 2:  Reproduction and Genetics

Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 2:   Reproduction and Genetics
Time Frame:  Regular Schedule – 5 weeks; Block Schedule – 2.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Cell growth and reproduction include mitosis and meiosis.

· There are developmental stages of an embryo.

·  Biogenetics includes how traits and genes are traced within a population and the prediction of specified crosses using genotypes and phenotypes.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Comprehension

LS 6 

Comprehension

LS 7 

Application

LS 8 

Comprehension

LS 9 

Analysis

LS 10

Analysis

LS 11

Comprehension

LS 12

Evaluation

LS 13 

Comprehension

LS 15 

Application

LS 17 

Application

SI 7 

Evaluation

SI 13

Analysis

SI 14 

Reflections

	Concept 1:  Nucleic Acids and Protein Synthesis

11. Can students determine the function and chemical composition of DNA and RNA?

12. Can students replicate a DNA 

      molecule using the correct chemical compounds and sequence of bases?

13. Can students describe the roles of DNA and RNA in the synthesis of proteins?

14. Can students explain the relationship between DNA and proteins and explain the importance of proteins in the function of living organisms? 

15. Can students explain the relationship between genes, chromosomes, and proteins?


	Activity 13:  The Nucleic Acids – DNA and RNA: models 

GQ 11, 12
	SI 7; LS 7
	

	
	Activity 14: A, B, or C:  A Very Simple Explanation

GQ 11, 12
	SI 11, 13, 14, 16; LS 7
	

	
	Activity 15: A, B, C, or D: Simulating Protein Synthesis

GQ 13, 14, 15
	SI 7; LS 8
	

	Concept 2:  Cell Division

16. Can students compare and contrast the processes of mitosis and meiosis?  

17. Can students predict the number of chromosomes in a cell before and after mitosis, and after meiosis? Can they explain the difference in number of chromosomes in meiosis?

18. Can students differentiate between                reproduction and growth?

19. Can students draw and label the developmental stages of a fertilized cell, beginning with a fertilized animal egg (zygote) through the gastrula phase?


	Activity 16: A or B:  Comparison of Mitotic Cells

GQ 16, 17
	LS 9
	

	
	Activity 17:  Comparison of Mitosis and Meiosis: Models, Venn Diagrams

GQ 16, 17


	SI 7; LS 9
	

	
	Activity 18: A, B, or C:  Basic Embryology and Cell Differentiation

GQ 18, 19
	SI 5, 7; LS 6, 15
	

	Concept 3:  Inheritance

20. Can students differentiate between the terms genotype and phenotype and provide examples?

21. Can students complete a simple Punnett square to predict the genotypic and phenotypic ratios in the offspring using genes for a dominant-recessive trait?

22. Can students describe the difference between a monohybrid and a dihybrid cross?

23. Can students read and interpret a pedigree chart?  Can the students discern when the pedigree is the most useful tool for identifying patterns of inheritance?

24. Can students explain how factors affect gene frequency in a population over time?

25. Can students cite examples of artificial hybrids, such as ones created via genetic engineering?

26. Can students provide ten examples of useful products, organisms, or processes

currently being produced by or used in bioengineering?

27. Can students describe positive and negative    

      aspects of bioengineering?
	Activity 19: A, B, or C:  Basic Genetics 

GQ 20,21, 22


	SI 5, 7; LS 11


	

	
	Activity 20: A, B, C, or D:  The Pedigree Chart 

GQ 23, & 24


	SI 5, 7; LS 10, 17


	

	
	Activity 21:A or B:  Recombinant Gene Technology and Genetic Engineering

GQ 25, 26, 27
	SI 9, 14; LS 12, 13


	


Unit 2 Concept 1: Nucleic Acids and Protein Synthesis

GLEs

	LS 7
	Identify the basic structure and function of nucleic acids (e.g., DNA, RNA) (LS-H-B1)  (Comprehension)

	LS 8
	Describe the relationships among DNA, genes, chromosomes, and proteins (LS-H-B1) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 11
	Evaluate selected theories based on supporting scientific evidence (SI-H-B1) (Analysis)

	SI 13
	Identify scientific evidence that has caused modifications in previously accepted theories (SI-H-B2) (Comprehension)

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (Analysis)


	Purpose/Guiding Questions:

11. Can students determine the

      function and chemical composition of DNA and RNA?

12. Can students replicate a DNA 

      molecule using the correct 

      chemical compounds and sequence of bases?

13. Can students describe the roles

      of DNA and RNA in the synthesis of proteins?

14. Can students explain the

      relationship between DNA and

      proteins and explain the                        

      importance of proteins in the

      function of living organisms? 

15. Can students explain the

      relationship between genes,

      chromosomes, and proteins?
	Vocabulary:

· DNA/RNA

· replication, transcription, translation

· Protein Synthesis

· Genes, alleles, chromosomes

· Technology



	Assessment Ideas:

· Play DNA/RNA jeopardy

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions


	Resources:

· Internet: see resources at end of unit

· CDs or DVDs

· Videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 13:  The Nucleic Acids—DNA and RNA (LCC Unit 2 Activity 4)

 (SI GLE:  7; LS GLE:  7)
Materials List: computer with Internet access (if available), templates of deoxyribose, ribose, phosphate, adenine, thymine, guanine, cytosine, uracil, and hydrogen bonds

If Internet access is available, have students visit the website http://science.nhmccd.edu/bio1int.htm#dna  or http://www.iit.edu/~smile/bi96m2.html and then select one of the animations that best suits your teaching style.  This site can be used as a follow-up demonstration.  If website is not available, provide a thorough discussion of the structure of DNA and RNA and a demonstration of the composition of DNA and RNA molecules.  Divide the students into groups and instruct them to prepare paper cutouts or use plastic model pieces of the chemicals that compose DNA and RNA molecules.  Be sure to include templates of the following components:  deoxyribose, ribose, phosphate, adenine, thymine, guanine, cytosine, uracil, and hydrogen bonds.  Issue an adequate number of model pieces to create a short strand of DNA and a complementary RNA strand.

Once the model is complete, discuss and demonstrate to students the nucleic acid biochemical processes of replication of DNA and transcription of DNA into RNA.  Then have students use the DNA molecule they built to simulate DNA replication which will yield two identical strands of each side.  Also, have students use a template of a single side of a piece of DNA to transcribe it into a complementary mRNA strand.  If Internet access is available, the following website has tutorials on replication, transcription, and translation:  http://www.biology.arizona.edu/molecular_bio/problem_sets/nucleic_acids/nucleic_acids_1.html
Class discussion of forensic science evidence collection of DNA from a crime scene could be conducted here to show everyday use of DNA.  Explain to students how the use of bodily fluids and hair strands with root tips found at crime scenes are analyzed against suspect DNA.  Also, explain to students how DNA fingerprinting (procedure to analyze unknown DNA against known DNA strands) is used in paternity cases.  Stress to the students that many career opportunities are open in the field of molecular genetics. DNA investigations are also used for identification of bodies (as is the 911 tragedy), the study of the evolution of human populations, the study of inherited disorders like Alzheimer’s Disease, as well as forensics and paternity testing.  Interested students may want to research these career opportunities.  Someone from the parish DA’s office or Sheriff’s office who works in forensics might be a potential guest speaker.
Activity 14A:  A Very Simple Explanation (LCC Unit 2 Activity 3)  
 (SI GLEs:  11, 13, 14, 16; LS GLE:  7)

Materials List:  computer with Internet access, Molecular Structure of Nucleic Acids BLM (one for each student)
James Watson, an American Geneticist, and Francis Crick, an English Physicist, published a one page scientific article that described the molecular structure of DNA.  The article which can be found at http://www.nature.com/nature/dna50/watsoncrick.pdf marked a discovery that has been one of the most profound in all of the history of science.  

Distribute copies of the Molecular Structure of Nucleic Acids BLM for students to read.  Have students discuss the article and comment on its readability and brevity. Students should critique the article based upon when it was first published (1953) and then from the perspective of today, 50 + years later, noting some of the major impacts this knowledge has had on society today.  Students should also consider the rules of evidence listed below:

(a) Can an expert’s technique or theory be tested, has it been tested, or is it simply a subjective, conclusive approach that cannot be reasonably assessed for reliability?

(b) Has the technique or theory been subjected to peer review and publication?

(c) What is the known or potential rate of error of the technique or theory when applied?

(d) Were standards and controls applied and maintained?

(e) Has the technique or theory been generally accepted in the scientific community?

Watson, Crick and Maurice Wilkins shared the Nobel Prize in Physiology & Medicine for their discovery of the molecular structure of DNA. Maurice Wilkins was working independently in a different lab.  Another scientist, Rosalind Franklin, provided quantitative details about the shape and size of the double helix; this data was essential to the Watson-Crick Model of the DNA molecule.  However, Franklin died in 1958 and could not be awarded the Nobel Prize posthumously.  The race by science notables (Linus Pauling) and the un-notables to make this discovery and win the Nobel Prize has made this an interesting historical event.  Some students will enjoy reading the account of this discovery and other interesting, anecdotal information in such books as The Double Helix by James Watson and Rosalind Franklin and DNA by Anne Sayre. 
Activity 14B:  A Very Simple Explanation (Teacher-Made Activity)  

 (SI GLEs: 11, 13, 14, 16; LS GLE: 7)

Materials List: VCR or DVD and compatable player

Students will watch a video or other presentation on the history and discovery of the DNA molecule. Example: Biology: The Science of Life DNA: The Master Molecule of Life  [united streaming video]

Activity 14C:  Cracking the Code (Teacher-Made Activity)  

 (SI GLEs:  11, 13, 14, 16; LS GLE:  7)

Materials List: Computers with Internet access, see website for handout.

Use the website www.DNAi.org, and have the students follow the Code Activity to follow the scientists who made the discoveries and the mistakes as they unraveled the mystery of the DNA code which led up to Watson and Crick’s  discovery. 
Activity 15A: Simulating Protein Synthesis (LCC Unit 2 Activity 5) 

 (SI GLE:  7; LS GLE:  8)

Materials List:  paper models of DNA and RNA, paper templates of tRNA and rRNA, codon translation chart, science learning log, computer with Internet access (if available)

Websites for reference, demonstration, or enrichment concerning protein synthesis: http://www.accessexcellence.org/AE/ATG/data/released/0151-CharlesZaremba/index.html or http://science.nhmccd.edu/biol/bio1int.htm#protein.  After reaching the latter site, select the animation that best suits your teaching style.
With the students divided into groups, the teacher should first simulate the mechanism of protein synthesis to demonstrate how DNA, through the production of RNA, determines the sequence of amino acids in a protein.  Continuing to use models, add tRNA and rRNA molecules to allow students to make amino acid chains and thus proteins.  Students should use the models of DNA and mRNA to produce amino acid chains.  Provide students with a written sequence of mRNA codons and a translation chart.  Instruct them to use the chart to develop a correctly sequenced list of amino acids in the resulting protein.  Excellent background information and practice exercises on protein synthesis can be found at the following website:  http://www.indiana.edu/~ensiweb/connections/conn.ind.html.  

As students read and complete the activity with the model components, have them record important information in a split-page notetaking (view literacy strategy descriptions) format. The Protein Synthesis BLM provides a guide for this process.  Recording notes in this manner logically organizes information and ideas from multiple sources and allows inductive and deductive prompting for reviewing and learning the information.  In conclusion, have students describe how chromosomes, DNA, RNA, and proteins relate to one another in their science learning logs (view literacy strategy descriptions); the concept of protein synthesis is extremely important in the study of biology.
Activity 15B: Simulating Protein Synthesis (Teacher-Made Activity)  

 (SI GLE:  7; LS GLE:  8)

Materials List: index cards, marker, tape, see website for handout/ instructions

Teacher creates index cards to represent chromosomes which contain a strand of DNA.  Students are broken into groups of 3: member #1 – transcribes the DNA code from the card and takes to member #2; member #2 – converts the code into codons and hands to member # 3; member #3 finds the anti codons on other index cards around the room to translate a coded message. Detailed instructions can be found on Biology with junk: http://www.cpet.ufl.edu/BestPractices/PDF/SSI2005/LifeSci/ProteinSynthesis.pdf
Activity 15C:  Simulating Protein Synthesis (Teacher-Made Activity) 

(SI GLE:  7; LS GLE:  8)

Materials List: Index cards, tape, markers, paper strips, see website for handout.
Using the analogy found on the following internet site: http://www.woodrow.org/teachers/bi/1994/protein_synthesis.html have the students complete a simulation using a candy factory as an analogy.
Activity 15 D: Simulating Protein Synthesis (Teacher-Made Activity)

 (SI GLE:  7; LS GLE:  8)

Materials List: Science Kit Activity
Have the students create a simulation using the chalkboard model of protein synthesis & codon game from Science Kit
Unit 2 Concept 2: Cell Division

GLEs

	LS 6
	Analyze a diagram of a developing zygote to determine when cell differentiation occurs (LS-H-A3) (Comprehension)

	LS 9
	Compare mitosis and meiosis (LS-H-B2) (Comprehension)

	LS 15
	Compare the embryological development of animals in different phyla (LS-H-A3) (Comprehension)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)


	Purpose/Guiding Questions:

16. Can students compare and contrast the processes of mitosis and meiosis?  

17. Can students predict the number of chromosomes in a cell before and after mitosis, and after meiosis? Can they explain the difference in number of chromosomes in meiosis?

18. Can students differentiate between reproduction and growth?

19. Can students draw and label the developmental stages of a fertilized cell, beginning with a fertilized animal egg (zygote) through the gastrula phase?
	Vocabulary:

· Mitosis/ Meiosis

· Chromosomes

· Cell Reproduction/Growth

· Embryology



	Assessment Ideas:

· Embryological order with names sequencing activity

· Mitosis Hand jive

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions
	Resources:

· Internet: see resources at end of unit

· CDs or DVDs

· Videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed, a minimum of one activity should be performed.

Activity 16A:  Comparison of Mitotic Cells (LCC Unit 2 Activity 1)  

(LS GLE:  9)
Materials List:  prepared slides of animal mitosis (white fish blastula) and plant mitosis (onion root tips), microscopes, science learning log

Review correct microscopic techniques with students before beginning activity.  Provide the students with prepared slides of animal cell division (e.g., white fish blastula) and plant cell division (e.g., onion root tip) and instruct them to examine each under a microscope.  From the microscopic observations, the students are to find each phase of mitosis, make appropriate drawings, and label each.  In their science learning logs (view literacy strategy descriptions), have the students discuss and list the differences they observed in the mitotic process occurring in the animal blastula as compared to that in the plant.  If slides and microscopes are limited, have students rotate through set-ups of these slides and record their observations.

Activity 16B: Comparison of Mitotic Cells (Teacher-Made Activity)

(LS GLE:  9)
Materials List: varies by model chosen

Have students create models of Mitosis using any of the following:

1. paper plate mitosis with yarn, wikki stixx, pipe cleaners, etc.

2. drawing and diagrams

3. animations on Internet

4. flip book
Activity 17:  Comparison of Mitosis and Meiosis (LCC Unit 2 Activity 2)

(SI GLE:  7; LS GLE:  9)

Materials List:  diagrams of the stages of mitosis and meiosis or a computer with Internet access, modeling clay, Word Grid for Comparison of Mitosis and Meiosis BLM (one for each student)
Students will create models of meiosis and compare to mitosis using charts or Venn diagrams. 
The website http://science.nhmccd.edu/biol/bio1int.htm#cycle includes animations that can help students understand the differences between mitosis and meiosis.  After reaching this site, a variety of suitable links will be displayed.  Two good choices are “Cell Cycle Tutorial” from Cells Alive and “Mitosis vs Meiosis” from PBS.  After observing the animations, have each student complete the word grid (view literacy strategy descriptions) found in Word Grid for Comparison of Mitosis and Meiosis BLM and then summarize the major differences in these two processes.  Students should save this grid for use in the think-pair-share activity which follows.

After a classroom discussion of mitosis and meiosis and using the above mentioned animations or other illustrations of these two processes, provide groups of students with modeling clay.  Instruct students to role a piece of clay into a snake shape.  This represents one chromosome.  Then instruct students to make another snake shape.  This represents the replication of the chromosome.  Have students model the movement of the chromosome during the various phases of mitosis.  Provide students with diagrams of mitotic cells (in no particular order).  Do the same for meiosis so students can visually see during prophase II there is no replication of chromosomes and haploid cells are the result of that process.

Using the think-pair-share technique, have students individually study diagrams and models to list the differences they observe.  Next, have them pair up with partners to discuss and organize the diagrams and models into their particular orders.  Last, have the students form groups of four, share the findings of each pair, and through discussion and comparison of each student’s completed word grid, develop a collaborative list of differences between the two cell processes.  Have a student from each group report their list of differences to the entire group.  Students should discuss their findings and resolve any differences to conclude this activity; suggest that each student revise their word grid as needed and save for review purposes.
Activity 18A:  Basic Embryology and Cell Differentiation (LCC Unit 2 Activity 6)   

(SI GLEs:  5, 7; LS GLEs:  6, 15)
Materials List:  illustrations of the stages of human embryological development, science learning log, computer with Internet access (if available)

Provide students with pictures of Embryological stages and have them sequence the pictures in the proper order.  Display illustrations and discuss with students the various stages of embryological development.  If Internet access is available, the following website has an assortment of illustrations:  http://science.nhmccd.edu/biol/ap2int.htm#embryo.  After reaching this site select Embryonic Development University of Pennsylvania or any of the other sites that suit your teaching style.

Provide small groups of students with unlabeled diagrams, starting with a fertilized cell (zygote) and terminating with the gastrula stage of the embryo.  Have students use notes, text book, and reference materials to provide all appropriate labels, including an identifying label for the stage at which cell differentiation occurs.  To conclude activity, lead students in a discussion of how one could research embryonic development. Students should discuss experimentation of embryos, observation of embryos, literature survey of embryonic development, and models. A SQPL (view literacy strategy descriptions) activity is an appropriate strategy to introduce the stem cell controversy.  In this strategy the teacher generates a statement that causes students to wonder, challenge, and question.  An example of such a statement is “Someday soon the living stem cells of embryos may keep adults alive, healthy, and youthful.”  (This is from Clones, Cats, and Chemicals, published by NSTA Press in 2004.)  Write the statement on the board, overhead, or a handout.  Have the students work in pairs to generate two or three questions they would like answered.  Compile student generated questions and write on the board and as a class, decide which questions to answer.  Add your own questions if important ones were overlooked by the students.  Instruct students to record these questions in their science learning logs (view literacy strategy descriptions).  Have students read reference materials or search the Internet to answer the questions and record in their science learning logs.  A good website for information on stem cells is http://stemcells.nih.gov/info.  As content is covered, allow students to share their answers and continue to record in their science learning log; the recorded material can be used for later study.  Be sure to discuss the differences between stem cell research using umbilical cord blood and frozen embryos.  Discuss the pros and cons of both aspects.  Possibly have students bring newspaper or Internet articles discussing the two research opportunities and discuss with class. 
Activity 18B:  Basic Embryology and Cell Differentiation (Teacher-Made Activity)  

(SI GLEs:  5, 7; LS GLEs:  6, 15)

Materials List: Microviewer cleavage sets, photographs of embryological stages, etc.

Using cleavage Microviewer sets, printed photographs, or internet sites, students will explore embryological development.

Activity 18C:  Basic Embryology and Cell Differentiation (LCC Unit 2 Activity 7)  

(SI GLEs:  5, 7; LS GLEs:  6, 15) 
Materials List:  illustrations of embryological development in humans, illustrations of embryological development in other vertebrate and invertebrate animal phyla, computer with Internet access (if available)
After a discussion on embryological development, divide the class into small groups; provide each group with an illustration of the embryological development of humans, previously cut into single stages.  These can be obtained from most biology reference and text books.  If Internet access is available, printable diagrams of a frog, starfish, chick, and human embryological development can be obtained at http://cas.bellarmine.edu/tietjen/Evolution/Species%20Concepts/Hox%20and%20Embryo.htm.  

Or using information from the following web sites, http://www.pbs.org/wgbh/nova/odyssey/clips/ ,  http://www.pbs.org/wgbh/nova/teachers/programs/2317_odyultim.html,   have students sequence embryological development for pig, human, chicken, and fish. 
Instruct the members of each group to organize the illustrations into the proper order, from least organized to most organized.  Once completed, have the students explain their sorting of the pictures.  Have the students record the similarities and differences of the various developmental stages of the different animals.  Conduct a follow-up discussion based on the question, “How does the information from this activity support animal/vertebrate evolution?”

Unit 2 Concept 3: Inheritance

GLEs

	LS 10
	Analyze pedigrees to identify patterns of inheritance for common genetic disorders (LS-H-B3) (Analysis)

	LS 11
	Calculate the probability of genotypes and phenotypes of offspring given the parental genotypes (LS-H-B3) (Analysis)

	LS 12
	Describe the processes used in modern biotechnology related to genetic engineering (LS-H-B4) (LS-H-B1) (Comprehension)

	LS 13
	Identify possible positive and negative effects of advances in biotechnology (LS-H-B4) (LS-H-B1) (Evaluation)

	LS 17
	Describe and illustrate how factors affect gene frequency in a population over time and their consequences (LS-H-C3) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (Analysis)


	Purpose/Guiding Questions:

20. Can students differentiate between the terms genotype and phenotype and provide examples?

21. Can students complete a simple Punnett square to predict the genotypic and phenotypic ratios in the offspring using genes for a dominant-recessive trait?

22. Can students describe the difference between a monohybrid and a dihybrid cross?

23. Can students read and interpret a pedigree chart?  Can the students discern when the pedigree is the most useful tool for identifying patterns of inheritance? 

24. Can students explain how factors affect gene frequency in a population over time?

25. Can students cite examples of artificial hybrids, such as ones created via genetic engineering?
26. Can students provide ten examples of useful products, organisms, or processes

currently being produced by or used in bioengineering?
27. Can students describe positive and negative aspects of bioengineering?


	Vocabulary:

· Mendelian Genetics

· Genotypes & Phenotypes or Punnett Squares

· Biotechnology

· Science, Technology & Society Issues 

	Assessment Ideas:

· Punnett squares solutions to genetic word problems

· Create a Pedigree 

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions
	Resources:

·  Internet: see resources at end of unit

· CDs or DVDs

· Videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed, a minimum of one activity should be performed.

Activity 19A:  Basic Genetic Crosses: Punnett Squares (LCC Unit 2 Activity 8)
(SI GLEs:  5, 7; LS GLE: 11) 
Materials List:  small Post-it Notes® or paper cut into small squares

Discuss basic genetic vocabulary along with Mendel’s laws and demonstrate the use of Punnett squares to determine the probability of genotypes and phenotypes. After discussing with students homozygous and heterozygous genotypes in offspring, have the students work with a partner to complete the following exercise.  Select one of Mendel’s basic experiments involving dominant and recessive traits and instruct the students to make cutouts of the basic alleles involved (e.g., T = tall and t = short pea plants). Next, have the students perform a monohybrid cross between a TT X tt, a Tt X Tt, then a Tt X tt.  From these crosses, have the students determine the respective ratios for the phenotypes and genotypes. Next, have students complete Punnett squares to determine probability of alleles and traits in offspring of monohybrid crosses.  Be sure to include examples of incomplete dominance traits in teacher examples.  Use teacher guidance to lead students through the completion of a simple dihybrid cross.

Activity 19B: Basic Genetic Crosses: Sponge Bob (Teacher-Made Activity)   

(SI GLEs:  5, 7; LS GLE: 11)

Materials List: Computers with Internet Access.

See web site for Sponge Bob genetics: http://sciencespot.net/Pages/classbio.html 

Activity 19C: Basic Genetic Crosses: Creating Simulated Offspring (Teacher-Made Activity)
(SI GLEs:  5, 7; LS GLE: 11)

Materials List: coins, paper, markers or colored pencils.

Have students create a simulated offspring from parents of known genotype, such as, variations on a human face or Martian.  Heterozygous traits can be selected by the flip of a coin.
Assessment

Using different traits, such as free earlobes (F) versus attached earlobes (f) or tongue rolling (T) versus non-rolling tongue (t) and Punnett squares, students will perform monohybrid crosses to predict the genotypic and phenotypic probabilities for offspring.
Activity 20A:  The Pedigree Chart (LCC Unit 2 Activity 9)
(SI GLEs:  5, 7; LS GLEs:  10, 17)

Materials List: Diagram of descendants of Queen Victoria or Computers with Internet access

Begin with a teacher demonstration of the interpretation of a human pedigree.  Divide students into small groups and give each group a pedigree chart and a handout containing the information for a genetic disorder, such as Queen Victoria hemophilia or red-green color blindness, found in most biology textbooks. If Internet access is available, the following two web sites display useable pedigrees:  http://www.biologycorner.com/bio4/notes/pedigrees.php and www.horton.ednet.ns.ca/staff/selig/handouts/bio12/mengenetics/slpedigrees.pdf.  Using this information and the pedigree chart, have students trace the genetic disorder from its origin to a specified time and determine the pattern of inheritance.  Have students describe the consequences of the illustrated genetic disorder on the target population. Finally, guide students through a discussion in which students describe factors that could affect the frequency of the defective allele in a population over time.  An excellent example is the incidence of polydactyly present in Amish communities of the United States or the incidence of hemophilia in the royal families of Europe compared to the frequencies of these disorders in the general population.  Factors such as small, isolated populations and nonrandom mating are evident in these examples.

Activity 20B: The Pedigree Chart: Hapsburgs (Teacher-Made Activity)
(SI GLEs:  5, 7; LS GLEs:  10, 17) 

Materials List: Diagram of the Hapsburg family or Computers with Internet access

Have the students explore the Hapsburg pedigree, http://www.hapsburg.com/link.htm, and have them discuss the genetic repercussions of human inbreeding.

Activity 20C: The Pedigree Chart: DNAi Website (Teacher-Made Activity)
(SI GLEs:  5, 7; LS GLEs:  10, 17) 

Materials List: Computers with Internet access.
Technology: Students will access the DNAi web site: http://www.DNAi.org and explore the pedigree of the Russian royal family and complete the investigation.

Activity 20D: The Pedigree Chart: I’m My Own Grandpa (Teacher-Made Activity)
(SI GLEs:  5, 7; LS GLEs:  10, 17) 

Materials List: Audio of song, or computer with internet access

Have the students attempt to recreate the fictional family tree of the 1940’s country song: I am my own Grandpa By Dwight B. Latham and Moe Jaffe http://www.ziplo.com/grandpa.htm; http://gean.wwco.com/grandpa/ , or http://video.google.com/videoplay?docid=5946013277839413396&q=I%27m+my+own+Granpa
Activity 21A:  Recombinant Gene Technology and Genetic Engineering: Paper Cloning (LCC unit 2 Activity 10) 
(SI GLEs:  9, 14; LS GLEs:  12, 13)
Materials List:  scissors, tape, colored paper, paper cutouts of DNA sequences, paper model of a plasmid, paper outline of an E. coli bacterium, science learning log, Specific Assessment Rubric BLM (one for each group), computer with Internet access (if available)
After a discussion on gene therapy and genetic engineering, divide the students into small groups.  Provide each group with a cutout of a segment of a human chromosome (DNA strand showing base sequences) containing various made up genes (DNA segments) such as insulin. Use a different color of paper for each gene included.  Following this, instruct the students that their scissors represent a restriction enzyme that will cut the insulin gene from the chromosome. Provide the students with a paper cutout of a bacterial plasmid. (Be sure the plasmid is a different color than the genes being modeled in the first part of this activity.)  Using another restriction enzyme, cut the circular plasmid at the indicated site, insert the human insulin gene, and then tape the segments to reform the circular plasmid. Next, insert the plasmid with the insulin gene into a model (or outline) of an E. coli bacterial cell and inform the students that from this point on, every time the bacterial cell divides, the human insulin gene will be replicated along with the bacterial plasmid and passed to the new bacterial cells, and each of these cells will be capable of producing human insulin. Consult the websites http://www.abpischools.org.uk/resources/genome/dna7.asp or http://www.sumanasinc.com/webcontent/anisamples/molecularbiology/plasmidcloning_fla.html for a good animation of this process. To access this animation, upon reaching the site select 16+.  At the next menu, select Biotechnology.  Then, select Posters Series.  Next, select Genetic Engineering, and then click on Learning More about Genetic Engineering by Studying this Animation.  Explain that this process, recombinant DNA, can be done with a simulated virus (vector), and that the virus can be used as a way of introducing genetic material into another organism.  

Have students read or research to locate examples of genetic engineering and biotechnology in use today.  They should record their findings in their science learning logs (view literacy strategy descriptions) for use in the Activity-Specific Assessment.  (A suggested rubric for this presentation is available in the Specific Assessment BLM .)  Divide the class into two large groups and conduct a discussion of the advantages, disadvantages, and ethics of bioengineering.  Instruct one group to take a supportive position and the other to assume a nonsupportive position.

Activity 21B: Recombinant Gene Technology and Genetic Engineering: DNA Finger-printing Virtual Lab (Teacher-Made Activity 10)

(SI GLEs: 9, 14; LS GLEs: 12, 13)

Materials List: Computers with Internet access

DNA Fingerprinting virtual lab: http://www.pbs.org/wgbh/nova/sheppard/analyze.html 


[image: image1]

Sample Assessments

General Guidelines

· The student is to be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.
· Student investigations should be evaluated with a rubric.
· When possible, students should assist in developing any rubrics that will be used.
· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.
Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, and laboratory practicals (problem-solving and performance-based assessments), analysis of scenarios, group discussion and journaling (reflective assessments), and paper-and-pencil tests (traditional summative assessments).  Assessments could include the following:
General Assessments

· The student will explain the significance of haploid and diploid cells produced during mitosis and meiosis.

· The student will develop a Venn diagram showing the similarities and differences between mitosis and meiosis.

· The student will describe the relationship among DNA, genes, and chromosomes.

· The student will correctly identify the phenotype and genotypes when given different allele combinations.

· The student will calculate the probability of phenotypes and genotypes when provided with specific crosses (e.g., Tt X tt).

· Given complete and incomplete dominance problems, the student will determine the phenotype of the offspring if a white carnation (WW) to be crossed with a red carnation (RR).

· The student will interpret a pedigree chart and explain how is it used in genetics studies.

· The student will describe what might happen to the resulting protein if some of the nucleic acids in the simulated DNA molecule were reversed.

Resources

· Access Excellence at the National Health Museum.  Available online at http://www.accessexcellence.org/
· Biology.  North Harris College Department of Biology.  Available online at http://science.nhmccd.edu/biol/
· Blueprint of the Body.  Available online at http://www.cnn.com/SPECIALS/2000/genome
· Cold Spring Harbor Labs.  Available online at http://www.cshl.org
· Comparative Embryology.  Available online at http://chsweb.lr.k12.nj.us/psidelsky/comparative_embryology.htm
· DNA from the Beginning.  Available online at http://www.dnaftb.org/dnaftb
· DNA: Heredity and Beyond.  Available online at http://library.thinkquest.org/20830/main.htm?tqskip1=1&tqtime=0712
· DNA Interactive.  Available online at http://www.dnai.org/index.html
· DNA Learning Center Biology Animation Library.  Available online at http://www.dnalc.org/resources/BiologyAnimationLibrary.htm
· Functional Genomics.  Available online at http://www.functionalgenomics.org.uk
· Genetic Engineering. Association of British Pharmaceutical Industry.  Available online at http://www.abpischools.org.uk/
· Genetic Engineering.  Available online at http://library.thinkquest.org/CR0215642
· Genetic Science Learning Center.  Available online at http://gslc.genetics.utah.edu/
· Genome News Network (GNN).  Genomics Timeline Overview.  Available online at http://www.genomenewsnetwork.com/timeline/timeline_home.shtml
· Genomics and Disease Prevention.  Available online at http://www.cdc.gov/genomics/update/current.htm
· Human Genome Project: Exploring Our Molecular Selves.  Available online at http://www.genome.gov/Pages/EducationKit
· National Cancer Institute—Cancer Facts/Gene Therapy.  Available online at http://cis.nci.nih.gov/fact/7_18.htm
· National Human Genome Research Institute.  Available online at http://www.genome.gov/
· The Puzzle of Inheritance:  Genetics and the Methods of Science (1997). Biological Sciences and Curriculum Study. Colorado Springs, CO.

· http://www.iit.edu/~smile/bi96m2.html
· http://www.nature.com/nature/dna50/watsoncrick.pdf
· http://www.tvdsb.on.ca/westmin/science/sbioac/genetics/translat.htm
· http://www.accessexcellence.org/ 

· http://www.science.nhmccd.edu/biol/#
· http://www.tvdsb.on.ca/westmin/science/sbioac/genetics/translat.htm
· http://www.cpet.ufl.edu/BestPractices/PDF/SSI2005/LifeSci/ProteinSynthesis.pdf
· http://www.woodrow.org/teachers/bi/1994/protein_synthesis.html 
· http://www.pbs.org/wgbh/nova/odyssey/clips/
· http://www.pbs.org/wgbh/nova/teachers/programs/2317_odyultim.html
· http://sciencespot.net/Pages/classbio.html 

· http://www.biologycorner.com/internetlessons.php
· http://sciencespot.net/Pages/classbio.html 
· http://www.hapsburg.com/link.htm
· http://www.DNAi.org
· http://www.ziplo.com/grandpa.htm; http://gean.wwco.com/grandpa/
· http://video.google.com/videoplay?docid=5946013277839413396&q=I%27m+my+own+Granpa
· http://www.pbs.org/wgbh/nova/sheppard/analyze.html
· http://www.mhhe.com/biosci/genbio/maderbio6e/ch27.mhtml 

· Rubrics.  www.rubistar.com

Name/School_________________________________             Grade ______________________


Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).

Assessment


Given a sequence of bases on a single side of a DNA strand, students will list the bases on the complementary side of the DNA and then list the sequence of bases in the mRNA strand complementary to the original strand of DNA.








Assessment


Provide students with unlabeled figures of cells undergoing mitosis, in no particular order.  Be sure to include figures of all stages. Students will first label each cell stage of mitosis. Next, they will label each cell for its parts (nuclear membrane, nucleus, chromosomes, centrioles, mitotic spindle apparatus, cellular membrane). Then students will number the cells in order of progress.





Assessment:


Students in groups will research an area in recombinant gene technology or bioengineering (e.g., plants that are resistant to certain insects, human/animal cloning, stem cell research, mad cow disease) and its impact on modern medicine.


With this research, have student groups explain to the class their findings in a poster project 


presentation or a PowerPoint® presentation if the technology is available. May be assessed with teacher-made rubric. 








Biology Unit 2:  Reproduction and Genetics











