Course Description Template

	Course Title

Advanced Topics in Medical Research
	Department or Discipline

· History/Social Studies          

· English/Language Arts 

· Mathematics                          

X    Laboratory Science

· Language other than English

· Visual & Performing Arts (for 2003)

· College Preparatory Elective:

               Subject Area: _________________________                 

	School

CART
	

	District

CUSD/FUSD
	

	City

   Clovis
	

	Name of School Contact Person

Laurie A. Hayes

Title/Position     

Science Instructor

Contact Information

     Phone:  559-248-7400

     Fax:

     E-mail: lhayes@cart.org
	Grade Level(s) for which course is intended

      12

	
	Length of Course

 Semester            X Year               Other

	
	Unit Value

· 0.5 (half year equivalent)          

· 1.0 (one year equivalent) 

· 2.0 (two year equivalent)                          

· Other: _______________________________

	Date of School Board Approval


	Seeking “Honors” distinction?

 Yes                      No

	Was this course previously approved by UC?                                         

 Yes                      No

        If so, in what year? ________   Under what course title? ________________________________________​__

	Pre-Requisites 

Advanced Topics in Medicine

Anatomy/Physiology or Chemistry

English 11

CART Technology



	Co-Requisites 

English 12

Anatomy/Physiology or Chemistry or Advanced Topics in Science


	Brief Course Description

This class provides an academically challenging course in anatomy/physiology, biochemistry, English, and technology that requires students to apply their academic study to the problem solving tasks associated with medical research.  It is the objective of this course to enable students to apply their knowledge of chemistry and anatomy/physiology while working with a medical mentor on researching a clinical area and a medical topic at a local medical facility. The students will utilize literature research skills (library/computer) and interviewing professionals to begin their project.  Once this aspect of the work is completed, the students design and implement their experimental research with the assistance of their mentor.  Students will present the results of their work in both formal written documents and public forums to further develop their written and oral presentation skills.  In the classroom they will continue to deepen their knowledge of the human body and its function by working to solve challenging medical case studies.




	Context for Course (optional).  

This is an advanced course for seniors who have completed one year of Advanced Topics in Medicine and are prepared to focus on an in-depth study of medical science and to participate in a research internship at a local medical facility.  Students will increase their skills and knowledge in science, laboratory work, research skills, and computer technology by applying academic content in their research internships and course studies



	History of Course Development (optional).  

Who was involved in the course development? Did you consult with UC Admissions personnel or UC professors?  If so, what was the nature of such consultation and what was the result?  Was this course modeled after another course at another school?  If so, is that course UC approved?  How does the course being submitted differ from the course after which it was modeled?  Has this course received any special recognitions, designations or awards?  Has it been articulated to local community colleges or universities?




COURSE CONTENT.   

1. Students will increase their understanding of the human body and diseases associated with it and demonstrate their ability to solve problems and think critically by effectively completing challenging medical case studies in the fields of:

· Neurology

1. Organization of the nervous system and basic functions of synapses and neurotransmitters

2. Sensory receptors and neuronal circuits for processing information

3. Motor functions of the spinal cord and the cord reflexes

4. Cortical, cerebellar and brain stem control of motor function

5. Intellectual function of the brain and learning and memory

6. Behavioral and motivational mechanisms of the brain-the limbic system and hypothalamus

7. Disorders of the brain: signs and symptoms, causation, diagnostic technology and treatment.

· Endocrinology

1. General principles of endocrine physiology and anatomy

2. Endocrine regulation of metabolism

3. Endocrine regulation of calcium and phosphate

4. Disorders associated with the endocrine system

· Signs and symptoms and causation

· Tests

· Treatment

· Genetics

1. Review of genetic control and modes of inheritance

2. Congenital defects-cause and effect

3. Genetic Disorders

· Single gene disorders

· Chromosomal disorders

· Multifactorial disorders

· Mitochondrial inheritance disorders

4. Developmental disorders

5. Diagnostic tools and treatment

· Biotechnology

1. Measurements, micropipetting and sterile techniques

2. Bacterial culture techniques

3. DNA restriction analysis

4. Rapid colony transformation

5. Recombination of antibiotic resistance genes

6. Medical use of biotechnology

· Fuel metabolism and related metabolic disorders

1. Metabolism of carbohydrates and lipids in the formation of ATP

2. Protein metabolism

3. Physiologic anatomy of the liver and its role in metabolism

4. Dietary balances and the regulation of feeding; obesity and starvation; vitamins and minerals

5. Energetics and metabolic rate

· Metabolic disorders-signs and symptoms, causation, diagnostics and treatment

2. 
Students will spend 1-2 days/week working with mentors in the medical profession.  This experience will allow them to research a clinical area and apply their knowledge of chemistry, anatomy/physiology, English and technology. Their final project will address the following:

.

· Describe a typical day in this clinical area 

· Describe the equipment found in this clinical area 

· What professions are involved? 

· What do these professionals do in a typical day? 

· Describe the procedures they perform 

· Describe the tests that they order and why they order them 

· Describe some of the typical health problems that they encounter 

· What are the affects on the human body? 

· Show the human body systems typically involved 

· Describe the affect on the human body 

· What are some of the causes of this health problem? 

· What technology is involved in the diagnosis and treatment of these health problems? 

· Describe the medical language and professional jargon used in this area of the hospital. 

· What research materials and resources do the professionals in this area use in their work? 

· What brings the patient in for treatment? 

· What are the causes of some of the health conditions that are treated in this area? 

· What conditions are caused by an infectious organism? 

· Name and describe the causative agent for each 

· What conditions are caused by an environmental factor? 

· Name and describe the environmental factor for each 

· What conditions are caused by a genetic disorder? 

· Name and describe the genetic disorder 

· What conditions are caused by a traumatic injury? 

· Name and describe some injuries that cause health problems treated in this area. 

· What are some of the ethical considerations typical to this area? 

· What are some of the socioeconomic challenges involved? 

Course objectives 

1. Students will increase their understanding of the human body and diseases associated with it and demonstrate their ability to solve problems and think critically by effectively completing challenging medical case studies in the fields of :  Neurology, Endocrinology, Genetics, Biotechnology and Fuel Metabolism.

2. Students will spend 1-2 days/week working with mentors in the medical profession that will allow them to research a clinical area and apply their knowledge of chemistry, anatomy/physiology, English and technology. 

The student will develop a clear understanding of the clinical area he/she is researching and will demonstrate this knowledge by describing the following:

· Standard medical equipment used

1. Laboratory tests routinely performed

2. Medical professionals involved

3. Types of illnesses or injuries that are routinely treated.

· Students will follow real cases and construct a profile of a typical case.

· Students will become familiar with all professions in the focused clinical area and will write a description of each to add to the health care database.

3. 
Students will develop advanced technical reading and writing skills and will be able to understand and critically evaluate the content of scientific text and print materials.

4. 
Students will investigate factual material for information and analysis and will be able to write in a technical/scientific style with appropriate composition (correct reference citation and appreciation of intended audience)

5.
Students will understand and be able to apply and document common research methods:

· Identify problems and unresolved resource needs

· Formulate hypotheses based on problem identification

· Create an appropriate investigative/experimental design to test hypothesis

· Utilize statistics to analyze experimental data

· Document observations, inferences and conclusions from data

6.
Students will produce a resource, which involves the application of the discipline areas (science, technology and English).  This resource will be useful to the community, and will be accompanied by written and statistical support, and will be presented as a culmination and demonstration of skill developed in the class.

Course outline 
1.  Neurology

· Organization of the nervous system and basic functions of synapses and neurotransmitters

· Sensory receptors and neuronal circuits for processing information

· Motor functions of the spinal cord and the cord reflexes

· Cortical, cerebellar and brain stem control of motor function

· Intellectual function of the brain and learning and memory

· Behavioral and motivational mechanisms of the brain-the limbic system and hypothalamus

· Disorders of the brain: signs and symptoms, causation, diagnostic technology and treatment.

2. Endocrinology

· General principles of endocrine physiology and anatomy

· Endocrine regulation of metabolism

· Endocrine regulation of calcium and phosphate

· Disorders associated with the endocrine system

· Signs and symptoms and causation

· Tests

· Treatment

3. Genetics

· Review of genetic control and modes of inheritance

· Congenital defects-cause and effect

· Genetic Disorders

· Single gene disorders

· Chromosomal disorders

· Multifactorial disorders

· Mitochondrial inheritance disorders

· Developmental disorders

· Diagnostic tools and treatment

4. Biotechnology

· Measurements, microptetting and sterile techniques

· Bacterial culture techniques

· DNA restriction analysis

· Rapid colony transformation

· Recombination of antibiotic resistance genes

· Medical use of biotechnology

5. Fuel metabolism and related metabolic disorders

· Metabolism of carbohydrates and lipids in the formation of ATP

· Protein metabolism

· Physiologic anatomy of the liver and its role in metabolism

· Dietary balances and the regulation of feeding; obesity and starvation; vitamins and minerals

· Energetics and metabolic rate
· Metabolic disorders-signs and symptoms, causation, diagnostics and treatment
6.  Problem Research-Mentor Project

· Interview with mentors in health community 

· Review of journals, reference books, previous research completed

· Library and internet search

· Experimental controls and limiting bias

· Laboratory skills needed

· Recording data (quantitative and qualitative)

7.  Analyzing Data

· Statistical analysis of data

8.  Presentation of Results

· Written and audiovisual display

· Oral presentation 

9.  Experimental Design and Implementation

· Determining variables
Texts & supplemental instructional materials 

District-adopted core textbooks and core literature 

· Human Body in Health and Disease by Thibodeau/Patton (1997)

· Chemistry for the Health Sciences by Sackheim/Lehman (1998)

· Basic Epidemiological Methods and Biostatistics by Page, Cole and Timmreck (1995)

· Pathophysiology for the Health-Related Professions by Barbara Gould (1997)

· Statistics: An Interactive Text for the Health and Life Sciences by Krishnamurty, Kasovia-Schmitt and David Ostroff 1994)

· Students and Reasearch by Cothran, Grese, and Rezba (1999)

Other readings, articles, reports, etc.

· Journal of American Medical Association

· Scientific American

· New England Journal of Medicine

· Discover Magazine

Instructional methods and/or strategies 

1. Traditional classroom methodologies adapted to team teaching in specific academic components (lecture, technical reading, and laboratory investigations)

2. Use of community partnerships (hospitals, physicians, health care services)

3. Supervised field study

4. Hands on skills development with computer applications

5. Problem solving assessment/development:  individual, group, community

6. Specific instruction in technical production skills

7. Formulation of presentation and application of project in community

Assessment methods and/or tools  

Traditional Assessment Forms

· Papers (research, evaluative and laboratory reports)

· Written tests (objective and essay)

· Individual presentations (oral reporting and written justifications and investigations)

              Project Based Learning Assessment

· Project selection and development

· On-going and cumulative portfolio record of project(s) and component investigative accomplishments

· Group assessment

· Group presentation at community or mentor forum

· Final project

· Individual assessment will be included. 

       
The quality of the final project and all its components will be the culminating indicator of achievement

· 50% traditional assessment

· 50% Project based learning assessment

Assessment criteria 

The criteria for assessment will include State and National Science Standards, instructor developed rubrics and peer and mentor review panels.
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