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             Technology-Enhanced Lesson Plan 2007
Lesson Title:  Genetic Disorders 
Created by: Rachel Lardie Noller


Lesson Abstract:
Subject Area:  Biology
Grade Level:  9th
Unit Title:  Genetics
Michigan Educational Technology Standards Connection: 
BASIC OPERATIONS AND CONCEPTS
9. routinely apply touch-typing techniques with advanced accuracy, speed, and 

efficiency
12. demonstrate how to import/export text, graphics, or audio file
13. proofread and edit a document using an application’s spelling and grammar checking functions
SOCIAL, ETHICAL, AND HUMAN ISSUES

4. discuss the possible consequences and costs of unethical uses of information and computer technology

9. create appropriate citations for resources when presenting research findings

TECHNOLOGY PRODUCTIVITY TOOLS

3. have access to and utilize assistive technology tools

4. apply advanced software features such as an application’s built-in thesaurus, templates, and styles to improve the appearance of word processing documents, spreadsheets, and presentations.

8. use a variety of applications to plan, create, and edit a multimedia product (e.g., model, webcast, presentation, publication, or other creative work)

TECHNOLOGY RESEARCH TOOLS

3. determine if online sources are authoritative, valid, reliable, relevant, and comprehensive

Michigan High School Content Expectations Connection:

B4.1B Explain that the information passed from parents to offspring is transmitted by means of genes that are coded in DNA molecules. These genes contain the information for the production of proteins.
B4.1c Differentiate between dominant, recessive, codominant, polygenic, and sex-linked traits.

B4.1e Determine the genotype and phenotype of monohybrid crosses using a Punnett Square.

B4.2A Show that when mutations occur in sex cells, they can be passed on to offspring (inherited mutations), but if they occur in other cells, they can be passed on to descendant cells only (noninherited mutations).

B4.2D Predict the consequences that changes in the DNA composition of particular genes may have on an organism (e.g., sickle cell anemia, other).

B4.2E Propose possible effects (on the genes) of exposing an organism to radiation and toxic chemicals.

B4.2f  Demonstrate how the genetic information in DNA molecules provides instructions for assembling protein molecules and that this is virtually the same mechanism for all life forms.

B4.2h Recognize that genetic engineering techniques provide great potential and responsibilities.

B4.r2i Explain how recombinant DNA technology allows scientists to analyze the structure and function of genes. (recommended)

B4.3B Explain why only mutations occurring in gametes (sex cells) can be passed on to offspring.

B4.3C Explain how it might be possible to identify genetic defects from just a karyotype of a few cells.

B4.3f Predict how mutations may be transferred to progeny.

B4.3g Explain that cellular differentiation results from gene expression and/or environmental influence (e.g., metamorphosis, nutrition).

B4.4a Describe how inserting, deleting, or substituting DNA segments can alter a gene. Recognize that an altered gene may be passed on to every cell that develops from it and that the resulting features may help, harm, or have little or no effect on the offspring’s success in its environment.

B4.4c Explain how mutations in the DNA sequence of a gene may be silent or result in phenotypic change in an organism and in its offspring.

B4.r5b Evaluate the advantages and disadvantages of human manipulation of DNA. (recommended)
Estimated time required to complete lesson or unit:  3 days of 50 minute periods on computers (or 150 minutes) with additional time to complete work at home (3-4 days).
Instructional resources:


-biology textbook


-internet access


-paper, pencils, poster board, scissors, glue, etc.

Prior required technology skills:


-Internet


-Word

Sequence of Activities:

1.  Step One:  Genetic Disorders Research Assignment
In a situation where all students have an individual computer with Internet access, pass out the assignment and have the students work through it.
2. Step Two:  This step can take place immediately after Day 1, or can wait a few days while relevant topics are covered.
Pass out Genetic Disorders Project and allow the students time to research and construct their project during class (approximately 2 class periods of 50 minutes or 100 minutes) and give additional time (3-4 days) to finish as homework.

3.  Step Three:  If time allows, have the students do short presentations of their projects, about 5 minutes in length, where they summarize what they have learned and can answer questions from their peers.  

An alternative to presentations is to randomly pass the projects back to different students.  Have those students study and critique the information, and then present those findings to the class.

Assessments:

· Pre-Assessment:  
-Day 1 Warmup:  Give the students the names of 4 or 5 different genetic disorders and ask them to brainstorm within a small group on what happens in those diseases and what causes them.
· Scoring Criteria:  Are their ideas put down in complete sentences and do they stick to ideas dealing with DNA and genetics.
· Post-Assessment:  The turning in of the brochure produced in the project.
· Scoring Criteria:

Genetic Disorders Project:  

Grading

Name_______________________

Disorder: ____________________

_____  (10)  Cause

_____  (10)  Symptoms



_____  (10)
-Prognosis


-Treatments



-More Information

for all sections:

_____
(10)
-correct information

-substantial amount of information

-in own words, not plagiarized

_____  (10)  
-Title Panel


-4 Information Panels


-Works Cited Panel



-  4 different sources

_____  (15) Quality of Workmanship

_____  (5)  Color

_____  (5)  Diagrams

_____ (75)  Total Points

Technology (hardware/software):

-Computer/Laptop

-Internet –for Research


-Word

Key Vocabulary:  cell division, cell function, cellular communication, cellular regulation, chromosome, co-dominant traits, crossing over, deletion, diploid, DNA, dominant trait, duplication of genes, embryo formation, environmental influence, enzyme, gene, gene combinations, gene expression, gene location, gene pool, genetic diversity, genetic mutation,  genotype, haploid, homologous chromosomes and structures, human genetics, inherited trait, karyotype, mutation, phenotype, physiological change, polygenic traits, progeny, protein, protein structure, protein synthesis, punnett square, recessive traits, recombination of genes, ribosome, RNA, sex cell, sex chromosome, sex-linked traits
Application Beyond School:

UDL Connections (insert in sections where applicable)

1.a provide options for understanding: prime or active background knowledge, supports memory and transfer

1.c provide options for perception: alternatives for spoken speech

2.a options for organization: displays that make goals and expectations explicit

2.b provide options for skills: provide options  in the tools for production

3.a provide options for self-motivation: models of alternative means for self-regulation, supports for monitoring progress

3.c provide options for recruiting interest: choices in topics, theme, or focus to recruit interest
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