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Rationale


Whenever possible, students need to be able to work cooperatively with their peers.  They also need to be able to develop and practice the skills necessary to problem solve through various tasks.  These types of skills need to be developed in order for students to become productive members of society, through the teaching of the 21st Century skills. 

In biology, students need to have an understanding of the basic unit of life, the cell, all the way up to the most complex.  This complex network of cells organized together makes up a human being.  In order to represent this, students will be engaged in various types of cooperative learning activities, specifically using the jigsaw model.  Students will be involved in activities, which involve group work and discussion for a conclusion drawn in the end (Chiarelott, 2006).  The other type of approach that is used to teach this unit of instruction will be the constructivist approach.  It is important with this approach for the students to understand the concepts and then breaking them down into smaller pieces (Chiarelott, 2006).  


Throughout the unit of instruction, the students will be completing work using various modes of technology.  They will be using the internet in order to conduct research that will be used to form conclusions within their small groups.  One of the lessons includes the students working together on several controversial issues, such as tissue engineering.  Once the students have completed their research, they will be discussing in their groups whether this is a positive or negative factor in science.  The students will be participating in a debate, too.  This will allow the students the opportunity to conduct research, form an opinion, and then support the opinion with scientific evidence, in which they have found.  The students will be watching videos that will explain several of the concepts within the idea of the cells and genes.  

Assessments are a major part of the learning process.  These are used as an evaluation tool for both the teacher and the student.  The students will be given a pre-assessment on cells before the unit of instruction will begin.  This way the teacher will be able to visually see, what the students already have knowledge of in regards to cells.  As the students go through the unit of instruction, multiple research assignments are given in order to illustrate what is needed to be understood with the concepts.  It is very important to have multiple modes of assessments.  This will allow for various types of learning styles to be assessed in the appropriate manner.  Not all students have the learning styles while allows them to be assessed through paper and pencil modes.  Many of the assessments included in this unit of instruction, provide the students with the opportunity to showcase their learning styles, but also to present what they know in regards to the learning and understanding the concepts presented to them.  

Using the appropriate instructional design(s) is very important to any unit of instruction.  The design chosen for the unit needs to be a design that will be service the students in the classroom the best.  Within the unit of instruction, it is necessary that the 21st Century skills are included so that the students are given many opportunities to practice these skills for their every day living in society.  Choosing the instructional design approaches of the jigsaw and constructivist approach, I feel, will be most beneficial to the students, giving them every opportunity possible to practice the necessary skills so that mastery of the concepts can be reached in this unit of cell and genetics instruction. 
Unit Learner Outcomes

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other students cells.
Genetics:

1. The student will predict possible outcomes of carious genetic combinations such as monohybrid crosses, dihybrid crosses and non-Mendelian inheritance.

2. The student will recognize the significance of meiosis to sexual reproduction.

3. The student will communicate and apply scientific information extracted from various sources such as current events, news reports, published journal articles, and marketing materials.

4. The student will investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules, and synthesis of new molecules.

5. The student will describe the roles of DNA, ribonucleic acid (RNA), and environmental factors in cell differentiation.

6. The student will identify components of DNA and describe how information for specifying the traits of an organism is carried in the DNA.

7. The student will recognize that components that make up the genetic code are common to all organisms.

8. The student will explain the purpose and process of transcription and translation using models of DNA and RNA.

9. The student will recognize that gene expression is a regulated process.

10. The student will identify and illustrate changes in DNA and evaluate the significance of these changes.

11. The student will describe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis.

Evolution:

1. The student will in all fields of science, analyze, evaluate, and critique scientific explanations by using empirical evidence, logical reasoning, and experimental and observational testing, including examining all sides of scientific evidence. 

2. The student will communicate and apply scientific information extracted from various sources such as current events, news reports, published journal articles and marketing materials.

3. The student will evaluate the impact of scientific research on society and the environment.

4. The student will evaluate models according to their limitations in representing biological objects or events.

5. The student will research and describe the history of biology and contributions of scientists.

6. The student will analyze and evaluate how evidence of common ancestry among groups is provided by the fossil record, biogeography, and homologies, including anatomical, molecular and developmental.

7. The student will analyze and evaluate scientific explanation concerning any data of sudden appearance, stasis, and sequential nature of groups in the fossil record.

8. The student will analyze and evaluate how natural selection produces change in populations, not individuals.

9. The student will analyze and evaluate how the elements of natural selection, including inherited variation, the potential of a population to produce more offspring than can survive, and a finite supply of environmental resources, result in differential reproductive success.

10. The student will analyze and evaluate the relationship of natural selection to adaptation and to the development of diversity in and among species.

11. The student will analyze and evaluate the effects of other evolutionary mechanisms, including genetic drift, gene flow, mutation and recombination.

12. The student will analyze and evaluate scientific explanations concerning the complexity of the cell.

Diversity and Interdependence of Life:

1. The student will investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules, and synthesis of new molecules.

2. The student will investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules, and synthesis of new molecules.

3. The student will compare the reactants and products of photosynthesis and cellular respiration in terms of energy and matter.

4. The student will identify and investigate the role of enzymes.

5. The student will analyze the flow of matter and energy through trophic levels using various models, including food chains, food webs, and ecological pyramids.

6. The student will investigate and explain cellular processes, including homeostasis, energy conversions, transport of molecules, and synthesis of new molecules.

7. The student will describe the stages of the cell cycle, including deoxyribonucleic acid (DNA) replication and mitosis, and the importance of the cell cycle to the growth of organisms.

8. The student will recognize that disruptions of the cell cycle lead to diseases such as cancer.

9. The student will recognize the significance of meiosis to sexual reproduction.

10. The student will describe how techniques such as DNA fingerprinting, genetic modifications, and chromosomal analysis are used to study the genomes of organisms.

Pre Assessment of prior knowledge:
Name ____________________ 

Date_____________________ 

Cell Biology
  

1. The nucleolus: a). regulates the reproduction of the cell b). functions in the synthesis of RNA 

c). secretes the nucleotides of DNA d). synthesizes and stores lipid molecules e). acts as a 

reservoir foe excess DNA molecules 

  

2. Protein synthesis begins when: 

a). the anticodon of t-RNA binds with its mRNA complement when mRNA is attached to the small ribosomal unit b). tRNA picks up its specific amino acid from the cytoplasmic fluid and transports it to the ribosome c). messenger RNA, along with activating enzymes and amino acids, forms an AMP-mRNA activating complex d). messenger RNA is moved by translocation along the ribosome so that the A site is free on the mRNA codon e). messenger RNA binds to the small ribosomal unit so that its first codon is at the appropriate site 

  

3. The "one gene,one protein" theory can be expanded to explain how genes exert control in cells by: 

a). determining polypeptide chains b). interacting with proteins in chromosomes c). assorting 

independently during meiosis d). inhibiting enzyme formation in some cell reactions 

e). replicating before the beginning of mitosis 

  

4. Point mutations: a). remain fixed in the germplasm and cannot be passed on to the progeny 

b). occur at the 5' end of the DNA strand c). force the genetic code to be read from the wrong place 

d). are caused by a break in the chromosome e). result when one nucleotide is changed for another 

  

5. In a diploid organism with the genotype AaBBCCDDEE, how many genetically distinct kinds of gametes would be produced? a). 2 b). 4 c). 8 d). 16 e). 32 

  

6. Which of the following is true of a gene that is dominant? a). it is usually detrimental b). it will occur more frequently than its recessive allele c). it will occur less frequently than its recessive allele d). it is more likely to be passed on to the next generation than its recessive allele e). it will have the same phenotypic effect whether it appears in a homozygous or heterozygous condition. 

  

7. Genetic diseases are not curable because: a). gene interactions prevent the identification of faulty 

genes and the sorting out of their various roles b). defective genes remain in the cell and are passed 

on to the progeny c). defective genes cannot readily be isolated and removed from the body cell 

d). all of the above e). none of the above 

  

8. In a gene pool of a given population of rabbits, 80% of the gametes carry the dominant allele for gray 

coat. What percentage of the population is heterozygous gray? a). 64% b). 32% c). 20% 

d). 16% e). 4% 

  

For questions 9-11 choose the letter of the item that is MOST closely related to the numbered statement. 

a). adaptive radiation b). isolation c). natural selection d). stable gene pool e). convergent evolution 

  

9. Members of the same species of moths are prevented from interbreeding because they live on the 

opposite side of the mountain . 

  

10. Darwin finches are a good example of this biological principal. 

  

11. Members of a large population mate at random. 

Lesson Plans:

Day 1 

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Lesson Objectives:

· Explain what is meant by the term "tissue engineering."

· Research tissue engineering, exploring its risks and benefits.

· Determine a viewpoint on this topic and support the position with research.

Materials:

· Elements of Biology: The Cell program

· Computer with Internet access

· Paper and pencils

Procedure:

  Begin the lesson by asking students to write what they know about tissue engineering. If they are unfamiliar with the topic, tell them to indicate so on their papers and that it does not affect their grade. Then ask students to put their notes away until the end of the lesson. 

  Allow time for students to watch the segment "The Power of Life: Regenerating Cells." Then have them pair up and discuss the segment. Ask one or two pairs to report on their ideas. 

  Tell students to imagine that they are on the board of directors for a new biotechnology firm working in the field of tissue engineering. As a board member, each student must write a letter to the head of the company explaining his or her position about this research. In developing their positions, students should consider the following issues: 

· The practicality of executing this research

· The long-term benefits of this research

· The long-term risks

· An assessment of the long-term prospects for this research

  Give students time in class to work on their projects. The Web sites below have information on tissue engineering. 

· http://en.wikipedia.org/wiki/Tissue_engineering
· http://pslgroup.com/dg/3170a.htm
· http://tissue.medicalengineer.co.uk/Advantages+
and+Disadvantages+of+Tissue+Enginee ring.php
  For your information, below is some background material on this topic. 

· Tissue engineering is the building of new organs using cells from an individual that are then constructed on a human-made platform called a scaffold. Skin, cartilage, and kidneys have been successfully engineered.

· Cells used in the construction of new tissues or organs can come from a matching donor or stem cells. Some controversy surrounds the use of stem cells for this purpose. Nonetheless, tissue engineering shows promise as a way to provide tissue and organs for individuals in need, especially in light of the shortage of organs available for transplants.

· Rejection of the engineering tissue or organs remains a problem, just as it does with transplantation of donor organs. Shortage of cells needed for development of the artificial organs is another problem.

· Tissue engineering shows great promise. Blood and blood products, bone, and nerve cells have been engineered in the laboratory and are currently undergoing testing. Scientists hope to develop nerve cells and artificial thyroid cells that could produce T-cells, which are part of the body's natural defense against disease and infection.

Vocabulary


cell
Definition: The basic building block of life in an organism
Context: A cell's major parts ? the nucleus, mitochondria, and other organelles ? have a particular function that ensures that the cell gets the food and oxygen it needs to stay alive. 

organ
Definition: A structure in the body composed of different tissues, each of which contributes to the overall functioning of that organ
Context: The heart has four kinds of tissue, all of which ensure that blood is pumped throughout the body.

organ rejection
Definition: The term used to describe the response of an individual's body to a new organ or tissue that it recognizes as foreign
Context: It has taken years of scientific research to find ways minimize the effects of organ rejection on the human body.

tissue
Definition: A group of similar cells that perform a particular function in the body
Context: Epithelial tissue makes up the skin, which protects the body's other organs.

tissue engineering
Definition: The construction of an organ in the laboratory by using cells from an individual's body grown on a human-made structure called a scaffold and then transplanted
Context: Scientists have successfully used techniques of tissue engineering to create skin and cartilage.

transplantation
Definition: The removal of a diseased organ and replacement with a healthy organ or tissues from another person
Context: The first successful kidney transplantation between identical twins took place in 1954 at Peter Bent Brigham Hospital in Boston, Massachusetts.

stem cells
Definition: A unique type of cell often harvested from embryonic cells that can differentiate into different kinds of cells in the body
Context: Although the use of stem cells is controversial, scientists may be able to increase the number of organs produced if a large enough supply is available.

Lesson Plans:

Day 2

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Lesson Objectives:

· Explain what is meant by the term "tissue engineering."

· Research tissue engineering, exploring its risks and benefits.

· Determine a viewpoint on this topic and support the position with research.

Materials:

· Elements of Biology: The Cell program

· Computer with Internet access

· Paper and pencils

Procedure:

· The students will be given time to finish up on their papers.  Once completed, they will choose a partner to work with and switch their papers.  They will read each other’s work, offer their opinions, and comment on their work.  Volunteers will be asked to share out their papers, but it is not required.  
· Conclude the lesson by asking students to revisit their initial ideas about tissue engineering. What have students learned about this topic? What are their opinions about the future of tissue engineering?  These questions will be used as an exit slip for the students to gage their understanding of the information they have found.
Assessment


Use the following three-point rubric to evaluate students' work during this lesson. 

· 3 points:  Students thoroughly explained tissue engineering; demonstrated a clear understanding of the long-term risks and benefits of this research; developed a well-researched position paper that was supported by substantial evidence.

· 2 points:  Students satisfactorily explained tissue engineering; demonstrated an adequate understanding of the long-term risks and benefits of this research; developed a satisfactorily researched position paper that was supported by some evidence.

· 1 point:  Students could not or did not explain tissue engineering; demonstrated a weak understanding of the long-term risks and benefits of this research; developed a poorly researched position paper that was supported by little evidence.

Lesson Plans:

Day 3

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Learning Objectives:
· The students will discuss new scientific information about genes,

· The students will consider how that information is changing thoughts about human behavior and scientific research; and

· The students will write essays about how information about genetics affects private homes, the research laboratory, and hospitals and clinics.

Materials:
· Paper and pencils

· Newsprint and markers

· Computer with Internet access

Procedures:

  Begin the lesson by asking students what they know about new genetic research. Write their ideas on a large sheet of newsprint. Students may discuss cloning animals, using DNA in criminal investigations, or gene therapy for some types of cancer.

  Divide the class into groups of three or four students. Give the groups the option of focusing on one of the following environments:

· Private homes

· The research laboratory

· Hospitals or clinics

  After students select a setting, allow enough time for them to consider how new genetic research has affected it. Students should be able to answer the following questions:

· What is the focus of the new research?

· Does the new research challenge earlier ideas? If so, how?

· How can the new research be applied to the selected environment? For example, could the new research about human behavior affect how children are raised? Could it affect scientific research or future medical treatments?

  Give students time to conduct research during class. You may have them visit the following Web sites:

Pure Research and Medical Research
http://www.cleveland.com/news/plaindealer/index.ssf?/base/news/1086780655199730.xml
http://english.people.com.cn/200406/10/eng20040610_145932.html 
http://www.cancer.mgh.harvard.edu/cancer_ccr_index.htm
http://2001.cancer.gov/genes.htm
 http://www.globalchange.com/clone_index.htm 

Genes and Behavior
http://www.washingtonpost.com/wp-srv/national/longterm/twins/twins2.htm
http://www.peele.net/lib/genes.html
http://www.sptimes.com/2003/07/12/Tampabay/Twin_Mystique.shtml 
Vocabulary 


behavior
Definition: The range of actions an animal performs, from finding food to protecting itself to mating to taking care of its offspring.
Context: Most animal behaviors help them survive in their environment. 

chromosome
Definition: Material in the cell nucleus that contains genetic information.
Context: Each chromosome contains two rods of chromatids, which contain key genetic information for cells.

clone
Definition: Two organisms that have the same genetic material so that they are exactly the same, or an organism that is genetically the same as the one from which it was made.
Context: Identical twins are clones that occur in nature; Dolly the Sheep is an example of a scientifically produced clone.

DNA
Definition: A nucleic acid that carries the information passed from parents to their offspring; acronym for deoxyribonucleic acid.
Context: When the structure of DNA was determined in 1953 by two scientists, it was considered a major scientific breakthrough.

gene
Definition: A specific strand of DNA that is responsible for a particular trait or characteristic.
Context: A major scientific endeavor known as the Human Genome Project has mapped each gene in all the cells in the human body.

Lesson Plans:

Day 4

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Learning Objectives:
· The students will discuss new scientific information about genes,

· The students will consider how that information is changing thoughts about human behavior and scientific research; and

· The students will write essays about how information about genetics affects private homes, the research laboratory, and hospitals and clinics.

Materials:

· Paper and pencils

· Newsprint and markers

· Computer with Internet access

Procedures:

· The students will be grouped into small groups after they have completed their research.  Their research will be summarized and a report generated on their findings.  If groups would like, they may share their findings.  
· An exit slip of questions will be asked of the students before the end of the class period.  Have their ideas changed after working on this project? If so, how? What new insights do students have about genes and how they affect different aspects of human life?

Evaluation 


Use the following three-point rubric to evaluate students' work during this lesson. 

· Three points: Students participated actively in class discussions; worked closely within their group to conduct research; and prepared a thorough, well-written, and well-documented report.

· Two points: Students participated in class discussions; worked somewhat closely within their group to conduct research; and prepared a competent report.

· One point: Students participated minimally in class discussions; did not work well within their group to conduct research; and prepared an incomplete, poorly researched report.

Lesson Plans:

Day 5

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Lesson Objectives:

· Describe the technologies make that make genetic manipulation possible.

· Identify situations in which genetic manipulation could solve a problem.

· Debate the positive or negative arguments of the ethical issues surrounding the use of genetic manipulation.

Materials:
· Elements of Biology: Genetics program

· Paper and pens or pencils

Procedure:

  Begin the lesson by asking students to write what they might consider if they learned that a close friend or relative was pregnant with a child who has a genetic defect. Ask students what course of action they might suggest. Then ask them to put their suggestions away until the end of the lesson. 

  Show students the segment "Making Babies Genetically Correct." Then divide them into groups to discuss the program. Encourage them to address the following questions: 

· What do you think about the parents' decision to have a baby who would help correct the problems of their daughter?

· What technological advances had to be in place before such an option was even possible?

· What do you think about the second couple's decision to have a child, even though the father has Huntington's chorea?

· What other situations can you think of in which genetic manipulation might be considered?

· What are some ethical implications of genetic manipulation?

  Give students a few minutes to discuss these questions in their groups. Then consolidate the groups into two teams. Have one team argue for the use of genetic manipulation and the second team against it. 

  Give students time in class to prepare for the debate. In addition to the information in the segment, students can learn more about this topic on the following Web sites. 

· http://kidshealth.org/parent/system/medical/prenatal_tests.html
· http://www.genome.gov/10002401
  After students have completed their research, have the teams write their opening and closing statements and arguments. Make sure that each team is well prepared to challenge the other team's arguments.

Vocabulary


gene
Definition: A segment of DNA on a chromosome that contains the chemical instructions for a trait, such as height
Context: Gregor Mendel, a monk from central Europe, was one of the first scientists to discover that factors now known as genes determine which traits are passed from parents to offspring. 

genetic disorder
Definition: A condition that is inherited through a faulty gene passed down from one generation to the next
Context: Sickle cell anemia, a disease in which the shape of red blood cells is malformed, is a genetic disorder.

genetic manipulation
Definition: The use of technology to replace genes or ensure that only certain genes are present in a fertilized egg so that genetic disorders are not passed on
Context: Some people oppose genetic manipulation because they think the medical and ethical considerations are too risky.

genetic testing
Definition: A means of finding a faulty gene, often through a blood test
Context: Genetic testing is available for many disorders, including Huntingdon's disease, cystic fibrosis, and some cancers.

in vitro fertilization
Definition: Creating a fertilized egg in a test tube
Context: After in vitro fertilization has been accomplished, scientists can test one cell to find out if faulty genes are present.

prenatal testing
Definition: A diagnostic test conducted in the early stages of pregnancy to determine the presence of a genetic disorder
Context: While prenatal testing can provide much information early in a pregnancy, it also raises serious questions, such as what should be done if a genetic disorder is detected.


Lesson Plans:

Day 6

Unit Objectives:  

Cells:

1. The student will be able to identify parts of the prokaryotic and eukaryotic cell.

2. The student will be able to identify cellular processes including homeostasis, permeability, energy production, transportation of molecules, disposal of wastes, function of cellular parts, and synthesis of new molecules.
3. The student will compare the structures and functions of different types of biomolecules such as carbohydrates, lipids, proteins, and nucleic acids.
4. The student will compare the energy flow in photosynthesis to the energy flow in cellular respiration.
5. The student will be able to describe components of deoxyribonucleic acid (DNA) and illustrate how information for specifying the traits of an organism is carried in the DNA.
6. The student will be able to explain replication, transcription, and translation using models of DNA and ribonucleic acid (RNA).

7. Students will be able to construct a model of the cell and understand how the parts exemplify prokaryotic and eukaryotic cells and be able to identify the other student’s cells.
Lesson Objectives:

· Describe the technologies make that make genetic manipulation possible.

· Identify situations in which genetic manipulation could solve a problem.

· Debate the positive or negative arguments of the ethical issues surrounding the use of genetic manipulation.

Materials:
· Elements of Biology: Genetics program

· Paper and pens or pencils

Procedures:

· A debate will be held and the students will present their opinions based upon their findings in their research.  Give each team a chance to present their position and at least one chance to rebut the other side's argument. 

· Discuss the outcome of the debate. Do students think that one team made a stronger case for their position? If so, why? Why were the arguments more compelling? 

· Conclude the lesson by asking students to revisit the suggestions they recorded at the beginning of he lesson. Based on what they have learned, would students still make the same suggestions? Or have they changed their ideas? If so, ask them to explain.
Assessment


Use the following three-point rubric to evaluate students' work during this lesson. 

· 3 points:  Students described in-depth new technologies that have made genetic manipulation possible; identified a variety of situations in which genetic manipulation could solve a problem; and developed clear and persuasive arguments of the ethical issues surrounding the use of genetic manipulation.

· 2 points:  Students satisfactorily described new technologies that have made genetic manipulation possible; identified some situations in which genetic manipulation could solve a problem; and developed adequate arguments of the ethical issues surrounding the use of genetic manipulation.

· 1 point:  Students had difficulty describing the new technologies that have made genetic manipulation possible; could not identify situations in which genetic manipulation could solve a problem; and did not develop complete arguments of the ethical issues surrounding the use of genetic manipulation.

Post – Assessment

Name ____________________ 

Date_____________________ 

Cell Biology
  

1. The nucleolus: a). regulates the reproduction of the cell b). functions in the synthesis of RNA 

c). secretes the nucleotides of DNA d). synthesizes and stores lipid molecules e). acts as a 

reservoir foe excess DNA molecules 

  

2. Protein synthesis begins when: 

a). the anticodon of t-RNA binds with its mRNA complement when mRNA is attached to the small ribosomal unit b). tRNA picks up its specific amino acid from the cytoplasmic fluid and transports it to the ribosome c). messenger RNA, along with activating enzymes and amino acids, forms an AMP-mRNA activating complex d). messenger RNA is moved by translocation along the ribosome so that the A site is free on the mRNA codon e). messenger RNA binds to the small ribosomal unit so that its first codon is at the appropriate site 

  

3. The "one gene,one protein" theory can be expanded to explain how genes exert control in cells by: 

a). determining polypeptide chains b). interacting with proteins in chromosomes c). assorting 

independently during meiosis d). inhibiting enzyme formation in some cell reactions 

e). replicating before the beginning of mitosis 

  

4. Point mutations: a). remain fixed in the germplasm and cannot be passed on to the progeny 

b). occur at the 5' end of the DNA strand c). force the genetic code to be read from the wrong place 

d). are caused by a break in the chromosome e). result when one nucleotide is changed for another 

  

5. In a diploid organism with the genotype AaBBCCDDEE, how many genetically distinct kinds of gametes would be produced? a). 2 b). 4 c). 8 d). 16 e). 32 

  

6. Which of the following is true of a gene that is dominant? a). it is usually detrimental b). it will occur more frequently than its recessive allele c). it will occur less frequently than its recessive allele d). it is more likely to be passed on to the next generation than its recessive allele e). it will have the same phenotypic effect whether it appears in a homozygous or heterozygous condition. 

  

7. Genetic diseases are not curable because: a). gene interactions prevent the identification of faulty 

genes and the sorting out of their various roles b). defective genes remain in the cell and are passed 

on to the progeny c). defective genes cannot readily be isolated and removed from the body cell 

d). all of the above e). none of the above 

  

8. In a gene pool of a given population of rabbits, 80% of the gametes carry the dominant allele for gray 

coat. What percentage of the population is heterozygous gray? a). 64% b). 32% c). 20% 

d). 16% e). 4% 

  

For questions 9-11 choose the letter of the item that is MOST closely related to the numbered statement. 

a). adaptive radiation b). isolation c). natural selection d). stable gene pool e). convergent evolution 

  

9. Members of the same species of moths are prevented from interbreeding because they live on the 

opposite side of the mountain . 

  

10. Darwin finches are a good example of this biological principal. 

  

11. Members of a large population mate at random. 

References

1.  Discovery Education. N.p., n.d. Web. 28 Oct. 2011. 

<http://www.discoveryeducation.com/search/page/9-12/science/lesson-plan/-/index.cfm>.

