CONTRA COSTA COLLEGE

    PRE/CO-REQUISITE/ADVISORY VALIDATION FORM
[Use one validation form per pre/co-requisite, advisory except when Pre/Co-requisites are linked by “or” statements]

	Course Number and Title:
	BIOSC 134 Human Physiology

	Pre/Co-requisite/Advisory to be validated:
	BIOSC 110, CHEM119 or BIOSC 172 and BIOSC 172L


	Content review  is required  for any  prerequisite,  co-requisite, or advisory  to  determine  whether students  who  do not  meet  the specified  standard are  highly  unlikely to  receive a   satisfactory grade  in   the  course  [Title 5, Section 55201 (b) (1].  This validation is separate from course approval.  Additional scrutiny may be required, depending on the type of pre/co-requisite.    




Directions: 
Circle, or highlight one of the following and attach required justification AND content review documentation.
1. This course has no course pre/co-requisites or advisories.

2. The listed pre/co-requisite is advisory only.

3. This is a lab course. The primary course, ___________________, will have the validation evidence. 

4. This pre/co-requisite is required in order to make the course acceptable for transfer by the UC or CSU systems. Attach documentation (catalog descriptions) from three or more UC/CSU campuses.
5. This course is part of a sequence of courses within and/or across disciplines. Attach a copy of the course outline that includes a list of the specific skills and knowledge that the student must possess to be ready to take the course. 

6. The prerequisite is required for enrollment in a program. 

Program name: ________________________ Program prerequisite(s) must be approved as provided for at least one required course in the program, of which this is one. Attach copy of course outline specifying skills and/or knowledge that student must possess. 
7. This prerequisite is required for the health or safety of the students in the course; students who lack this prerequisite might endanger themselves or other students. Attach a copy of the course outline that specifically lists what the student must possess before entering the course.

8. This pre/co-requisite is required by law or government regulation. Attach a copy of pertinent law or regulation.
9. This pre/co-requisite is one of recency or another measure of readiness. Attach both a copy of the course outline listing the specific skills student must possess AND data gathered as directed by the District Model Policy.  
10. This prerequisite involves a limitation on enrollment. This includes auditions for performance courses, honors courses or sections, and blocks of courses or sections created to set up a cohort of students (such as PACE). Attach documentation as directed by pertinent sections of the District Model Policy. 









***
NOTE: In addition to rigorous content review, an instructor may request a study of the empirical relationship between a prerequisite course (or placement tool) and subsequent student performance in the targeted course. The rigor of content review will be established on a college-wide basis in conjunction with District research requirements.

CONTENT REVIEW MATRIX

FOR EVALUATING PRE/CO-REQUISITES/ADVISORIES
Pre/Co-requisites must have established challenge policies
	Course Number:
	BIOSC 134

	Course Title:
	Human Physiology

	Pre-requisite:
	BIOSC 110, CHEM119, or BIOSC 172 and BIOSC 172L

	Co-requisite:
	

	Advisory:
	


	Pre/Co-requisite Challenge Policy:
	A student may earn a passing grade in an equivalent course at an accredited institution.


List skills/body of knowledge developed of course being reviewed: (APPLICABLE Course CONTENT)

	1.
	Cytology, cellular respiration and ATP production and protein synthesis, basic chemistry and biochemistry as related to ion concentration gradients, osmolarity, conduction of action potentials, and fluid shifts. Chemical bonds as needed in review. 

	2.
	Protein synthesis, structure and function discussed.

	3.
	Membrane transport mechanisms and their role in the resting membrane potential of neurons and muscle cells described.

	4.
	Neural graded potentials with temporal and spatial summation in the generation of action potentials with recruitment of axons, and secretion of neurotransmitters.

	5.
	Sensory- the general senses as located in the whole body with a focus on the skin as a sensory organ for touch, temperature, pain and itch senses vs. the special senses of vision, hearing, equilibrium, smell, and taste.

	6.
	Muscle contraction mechanisms, on a molecular level, of muscles including skeletal, cardiac and single unit versus multiple unit smooth muscles will be described. 

	7.
	Cardiac cycle, heart anatomy and circulation, blood vessels and components with direct application to blood pressure, EKGs as they correlate to clinical cases of hypertension, congestive heart failure and myocardial infarction.

	8.
	 Single-unit and multiple-unit smooth muscle contractions covered with comparisons to skeletal and cardiac muscle. Study of segmentation and peristalsis in the small intestine will be made.

	9.
	Tissue fluid/plasma exchange,  oncotic and hydrostatic pressures including in health and in a variety of disease processes including COPD, hypertension, hepatitis, cirrhosis, hypotension, renal failure, inflammation and anaphylaxis.

	10.
	Blood and Immunology will be discussed with the role of RBC and how they relate to different forms of anemia, White Blood cells and how they fight various diseases.

	11.
	Autonomic nervous system including the roles of the sympathetic vs. parasympathetic on blood pressure, digestion, and cardiac control.

	12.
	Reflexes, regulation and feedback systems including nervous, endocrine and neuroendocrine, using thermoregulation, glucose regulation and the baroreceptor reflex as examples.

	13.
	Endocrine system- the roles of hormones in regulating digestive and renal processes including insulin, glucagon, aldosterone and antidiuretic hormone. The use of ACE inhibitors to regulate blood pressure through the angiotensin-aldosterone cascade and diuretics to decrease body water volume to alleviate hypertension.

	14.
	Respiration system with the mechanisms of respiration, respiratory volumes, ventilation rates and respiratory diseases leading to respiratory acidosis vs. respiratory alkalosis.

	15.
	Digestion and absorption- the digestive process and absorptive mechanisms with the secretion of H+ and bicarbonate. Including discussion of clinical usage of antacids, acid reducers, and pancreatic enzyme supplementation.

	16.
	Renal physiology- the pressure of filtration and the mechanisms of reabsorption through the nephron. The use of loop vs. K+ sparing diuretics to reduce hypertension and edema. ADH, aldosterone and RAAS control of aldosterone also discussed.

	17.
	Acid/base balances relating the respiratory, digestive and urinary functions in the regulation of pH. Metabolic vs. respiratory causes of acidosis and alkalosis with respiratory vs. renal compensation of pH imbalance. Clinical causes of each imbalance with possible mechanisms of treatment included. 

	18.
	Reproductive- basic hormonal control of ovulation and menses including the hypothalamic/pituitary/gonadal axes and feedback loops. Basic hormonal control of sperm production. Anatomy of the reproductive systems as needed. Clinical correlations to hormonal contraceptives and some cancers (e.g. prostate, breast).

	19.
	Metrics, basic chemistry, pH, graphing- Students will measure, weigh and determine metric volumes, measure pH, and design as simple experiment with a hypothesis and methods.

	20.
	Protein affinity- Students will measure the affinity of trypsin for two substrates BAPNA and TLCK making a hypothesis as to which will have the greater affinity based on product formation.

	21.
	Diffusion and osmosis- Students will perform experiments to measure the diffusion of water, NaCl, and albumin across dialysis bags; diffusion without a membrane, diffusion across an egg membrane and diffusion of hypo/iso/hyper tonic solutions across the red blood cell.

	22.
	Sensory systems- Students will test their various reflexes, vision (including pupil dilation/color blindness/depth perception); taste and smell; hearing, the role of the skin as a sensory organ for touch, temperature and identification will be explored.

	23.
	Neural conductivity- Students will dissect the sciatic nerve from a frog in order to perform experiments on neural excitability, long term conduction, cold, ether and crushing.

	24.
	Skeletal muscle- Students will dissect the gastrocnemius muscle from a frog in order to perform experiments on skeletal muscle contractions including isometric, isotonic, spatial summation, temporal summation and fatigue.

	25.
	Cardiac muscle- Students will use a doubly pithed frog to study the frog heart in vivo to examine the Frank-Starling law, the effects of cold, ACh and adrenalin and then remove the heart to show that the heart continues to beat in vitro.

	26.
	Smooth muscle comparison- Students will measure and calculate the rate of contraction, relaxation and beats per minute of digestive smooth muscle with the effects of stretch, cold, ACh and adrenalin. This will be compared to cardiac muscle.

	27.
	EKG, heart sounds, pulse, blood pressure- Students will measure EKGs, blood pressure, pulse and heart sounds on each other with the effects of body position and exercise changes on BP. 

	28.
	Blood flow, blood typing, immunology- Students will measure the rate of water flow out of a pipe to compare the effects of pressure, radius, length and viscosity with the comparison to blood flow rate in the body being made. Students will type their blood and study under the microscope the various white blood cells.

	29.
	Respiration and buffers- Student will measure respiratory volumes and breathing rate on themselves and measure the effects of CO2 on breathing after hyper and hypo ventilation; students will determine the buffering value of various solutions.

	30.
	Digestion (enzymes) - Students will measure the relative digestion of enzymes with differing pH, temperature and specificity of enzymes.

	31.
	Renal system, urinalysis- Students will perform clinical urinalysis on their own urine and pre-set samples for glucose, NaCl, albumin, ketones, blood and pH. Pre-set samples will illustrate a variety of clinical conditions including proteinuria, diabetes mellitus, fasting (ketones and ketoacidosis), and glomerular (slit pore) damage. 


BIOSC110

List exit skills of proposed pre/co-requisite: (APPLICABLE Course OBJECTIVES of pre/co-req./advisory)

	1.
	Define, explain, and interpret characteristics of life.

	2.
	Demonstrate knowledge of the purpose and history of classification systems.  Define and give examples of the Kingdoms of life; know the major phyla in the living world.  Identify and explain the other units (including the biological and typological species) used in classification.

	3.
	Explain the structure of atoms, ions, isotopes.  Use the periodic table and determine atomic stability.  Describe and distinguish between ionic bonds, covalent bonds, polar covalent bonds, and hydrogen bonds. Distinguish between ionic and covalent compounds and understand ionic dissociation reactions.  Interpret the pH scale and distinguish between acids and bases.  Understand and write empirical and structural formulae for basic biological molecules.  Write and interpret basic chemical equations as they relate to biological processes. Identify, and discuss the structures and functions of the four major classes of biological molecules:  carbohydrates, lipids, proteins, and nucleic acids.

	4.
	Demonstrate knowledge of the Cell Theory.  Identify, explain, and interpret the distribution, structure, and function of the organelles found in Eukaryotic cells (including animals and plants).  Compare and contrast the distribution, structure, and functions of Eukaryotic and Prokaryotic cells.  Diagram and discuss the macromolecular structure of cell membranes.  Define, and interpret the various kinds of passive and active transport across cell membranes.

	5.
	Demonstrate knowledge of the functions of ATP, NADH, and NADPH in cellular energetics.   Interpret the general equation for photosynthesis.  Demonstrate knowledge of the roles played by chlorophyll and diverse accessory pigments and how they are arranged in chloroplasts and leaves.  Interpret the absorption spectrum of photosynthesis.  Discuss the differences between the light-dependent and light independent reactions.  Demonstrate knowledge of various environmental factors limiting photosynthesis.

	6.
	Interpret the general equation for cellular respiration.  Discuss the events of glycolysis, Krebs Cycle, Electron Transport, and the production ATP within mitochondria.  Interpret the total yield of ATP molecules in respiration.  Explain the process of fermentation in animal, plant, and fungal cells.  Compare and contrast the products and energy yields with cellular respiration.  Evaluate the roles of gas exchange organs, digestive systems, and circulatory systems in organismal energy metabolism.

	7.
	Define and explain cellular reproduction in prokaryotes and eukaryotes.  Understand the structure of chromosomes.  Recognize and explain the phases and events of mitosis; compare and contrast cytokinesis in plants and animals.  compare and contrast mitosis and its events with meiosis and its events.  Demonstrate knowledge of the products of and the significance of meiosis in the living world.

	8.
	Interpret the life-cycles of various plants and animals.  Define, explain and discuss floral anatomy, pollination, 
seeds, fruit, and seed dispersal.  Understand the difference between sporophyte and gametophyte.  Explain and 
interpret, compare and contrast diverse animal cycles.  Demonstrate knowledge of the evolutionary purpose of sexual reproduction.  Demonstrate knowledge of human reproductive anatomy and hormonal control of human reproduction.

	9.
	Explain and discuss how genetic material is encoded in molecules of DNA and later expressed through the processes of transcription and translation.  Demonstrate knowledge of and interpret the process of DNA replication.  Evaluate when these events occur in the cell cycle.

	10.
	Define and apply the basic vocabulary of genetics.  Demonstrate knowledge of and interpret the pea-breeding experiments of Gregor Mendel.  Interpret and solve genetics problems involving mono- and di-hybrid crosses (and more).  Interpret and solve genetics problems in non-Mendelian genetics, including linkage, and sex-linkage.  Explain the molecular aspects of genetics and mutations.  Explain the lac operon model of gene regulation.  Know and explain recent advances in genetic engineering and biotechnology involving the introduction of new or modified genetic material into the organismal genome and the cloning of organisms.

	11.
	Define, explain, and interpret evolution and natural selection.  Evaluate the contributions of Darwin, Wallace, and others.  Interpret various evidences for evolution; explain and interpret the action of natural selection.   Compare and contrast micro-and macro-evolution.  Distinguish and interpret diverse isolating mechanisms and the process of speciation.

	12.
	Evaluate the importance of the Second Law of Thermodynamics and how it’s relevant to the movement of energy through ecosystems.  Understand pyramids of numbers and biomass.  Explain and interpret the cyclic nature of materials movement in ecosystems.

	13.
	Discuss the location and significant characteristics of the major global ecosystems, both terrestrial and aquatic.

	14.
	List and interpret those factors defining the growth rate of a population and other factors limiting population growth.  Know and interpret demographic data.  List and explain relevant statistics of human populations and their growth.

	15.
	Evaluate and understand diverse ecological phenomena, including interspecific interactions, succession, and niches.  Interpret how these factors lend structure to nature.  Explain the historical and current magnitude of extinctions, and those factors making organisms more (or less) vulnerable to extinctions.
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Or, list conclusions below regarding the necessity and appropriateness of the proposed pre-requisite, co-requisite, or advisory. 

	


CHEM 119
List exit skills of proposed pre/co-requisite: (APPLICABLE Course OBJECTIVES of pre/co-req./advisory)

	1.
	Display a basic understanding of the principles, theories and methodologies of chemistry.

	2.
	Solve conceptual and simple mathematical problems based on these principles.

	3.
	Demonstrate specific and safe laboratory skills employed in modern chemistry, including modern chemical instrumentation such as spectrophotometry and pH meters use.
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Or, list conclusions below regarding the necessity and appropriateness of the proposed pre-requisite, co-requisite, or advisory. 

	


BIOSC172 and BIOSC172L
List exit skills of proposed pre/co-requisite: (APPLICABLE Course OBJECTIVES of pre/co-req./advisory)

	
	BIOSC 172 (Lecture)

	1.
	Demonstrate understanding of basic biological and chemical principles underlying biotechnology.

	2.
	Define, explain, and interpret characteristics of life. Define and give examples of the kingdoms of life; know the major phyla in the living world.

	3.
	Explain the structure of atoms, ions, and isotopes.  Describe and distinguish between ionic bonds, covalent bonds, and hydrogen bonds. Understand empirical and structural formulae for basic biological molecules. Identify, and discuss the structures and functions of the four major classes of biological molecules:  carbohydrates, lipids, proteins, and nucleic acids.

	4.
	Demonstrate knowledge of the Cell Theory.  Identify, explain, and interpret the distribution, structure, and function of the organelles found in eukaryotic cells (including animals and plants).  Compare and contrast the distribution, structure, and functions of eukaryotic and prokaryotic cells.  Diagram and discuss the macromolecular structure of cell membranes.  Define, and interpret the various kinds of transport and signaling across cell membranes.

	5.
	Compare and contrast metabolic processes and activities in animal, plant, and fungal cells, including fermentation.  

	6.
	Define and explain cellular reproduction in prokaryotes and eukaryotes.  Understand the structure of chromosomes.

	7.
	Interpret the life-cycles of various eukaryotes.  Explain and interpret, compare and contrast diverse eukaryotic life cycles.  

	8.
	Explain and discuss how genetic material is encoded in molecules of DNA and expressed through the processes of transcription and translation.  Explain and interpret those factors regulating the expression of genes in prokaryotic and eukaryotic cells.  Demonstrate knowledge of and interpret the process of DNA replication.  Explain how these events relate to the cell cycle cell cycle.

	9.
	Define and apply the basic vocabulary of genetics.  Explain the molecular aspects of genes and mutations.  

	10.
	Define, explain, and interpret evolution and natural selection. Explain and interpret the action of natural selection.  

	11.
	Discuss the location and significant characteristics of the major global ecosystems, both terrestrial and aquatic.

	12.
	Evaluate and understand diverse ecological phenomena, including interspecific interactions, succession, and niches.  Interpret how these factors lend structure to nature.

	13.
	Differentiate between functional activities of different biological macromolecules.

	14.
	Explain and apply knowledge of protein structure and function, with emphasis on enzymes and signaling proteins.

	15.
	Demonstrate understanding of common biological techniques used in biotechnology.  Know and explain recent advances in genetic engineering and biotechnology involving the introduction of new or modified genetic material into the organismal genome and the cloning of organisms.

	16.
	Discuss the theory behind and applications of the Polymerase Chain Reaction.

	17.
	Explain overall process of protein production and purification and describe its applications.

	18.
	Demonstrate understanding of construction and uses of recombinant DNA, including the use of plasmids and restriction enzymes.

	19.
	Demonstrate understanding of the principles underlying plant, animal, and prokaryotic cell culture.  Describe applications of this technique, including stem cells.

	20.
	Demonstrate knowledge of a wide variety of biotechnology applications; including producing a protein product, forensics, blocking harmful protein interactions, cancer treatments, GMO crops, vaccines, human disease study and treatment, drug testing, aquaculture, bioremediation, medical diagnostics and biomarkers, pharmacogenomics, gene therapy, regenerative medicine, stem cells, cloning, and biofuels.

	21.
	Demonstrate knowledge of legal and ethical concerns surrounding biotechnology.

	22.
	Formulate and write out appropriate research questions and hypothesis when presented with observation phenomena

	23.
	Demonstrate knowledge of the structure, function, and processes of biotechnology companies.

	
	BIOSC 172L Laboratory

	24.
	List the major steps in the scientific method of investigation

	25.
	Collect and evaluate experimental data to accept or reject hypotheses

	26.
	Prepare appropriate data tables and graphs from data collected

	27.
	Demonstrate the use of general math skills in the application of the scientific method (i.e. computations, ratios, calculations, conversions, logarithms)

	28.
	Describe, explain and apply the metric system of measurement

	29.
	Perform calculations and manipulations relating to solutions and dilutions (eg. ability to make a solution based on a target volume and concentration provided in molar or g/L units, ability to calculate dilution factors and the concentrations of a diluted solution)

	30.
	Explain the theory of spectrophotometry and demonstrate the proper care and use of the spectrophotometer

	31.
	Create a standard curve and read the concentration of an unknown using it

	32.
	Demonstrate appropriate teamwork skills in the laboratory

	33.
	Demonstrate the proper use of pH meters and computer-based pH probes to collect and analyze data collected under varying conditions

	34.
	List potential chemical and biological hazards in the laboratory and take proper precautions against them.

	35.
	Demonstrate the proper use of micropipettes to measure small quantities of fluids

	36.
	Demonstrate the proper use of common laboratory equipment (eg. balance, graduated cylinder, pipette, centrifuge, etc.)

	37.
	Demonstrate the proper technique in using microscopes

	38.
	Describe the characteristics of the cell differentiating between the prokaryotic and eukaryotic cell

	39.
	Sketch the atomic structure for elements with atomic numbers from 1 to 20

	40.
	Define pH, acids, bases, and buffers and describe their role in living systems

	41.
	Differentiate between ionic, covalent, and hydrogen bonds

	42.
	Compare and contrast the properties of the four major groups of macromolecules associated with living systems

	43.
	Explain the structure of DNA and its role in protein synthesis

	44.
	Calculate Mendelian probabilities when given the appropriate pedigree information

	45.
	Describe some of the major studies that elaborated the structure and role of DNA in cells

	46.
	Describe the structure and function of enzymes

	47.
	Evaluate the effect of different environmental factors on the rate of enzyme catalysis

	48.
	Compare and contrast anaerobic fermentation and cellular respiration

	49.
	Differentiate between the light dependent and independent reactions in photosynthesis

	50.
	Demonstrate appropriate skills in the aseptic culturing of cells


	
	
	
	
	
	
	
	
	
	
	
	
	
	Exit skills of proposed pre/co-req./advisory

	Skills/body of knowledge of course being reviewed
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	Exit skills of proposed pre/co-req./advisory

	Skills/body of knowledge of course being reviewed
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	x
	x
	X
	
	
	
	
	
	
	
	

	
	10.
	x
	
	
	
	
	x
	
	
	
	
	
	
	
	x
	x
	
	
	
	
	
	
	
	
	
	
	
	

	
	11.
	
	
	x
	x
	x
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	12.
	
	
	X
	
	
	x
	
	
	
	
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	X
	
	

	
	13.
	x
	x
	x
	x
	x
	X
	
	
	
	X
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	X
	
	

	
	14.
	x
	x
	x
	x
	x
	x
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	15.
	x
	x
	x
	x
	X
	x
	
	
	
	X
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	X
	
	

	
	16.
	x
	x
	x
	x
	x
	X
	
	
	
	X
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	x
	
	

	
	17.
	x
	x
	x
	X
	x
	x
	
	
	
	X
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	X
	
	

	
	18.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	x
	X
	
	
	
	x
	x
	X
	
	

	
	19.
	x
	x
	x
	x
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x
	x
	X
	
	
	
	X
	X
	X
	
	

	
	20.
	x
	x
	x
	x
	x
	x
	x
	x
	x
	X
	
	
	
	
	
	
	x
	x
	x
	
	
	
	X
	X
	X
	
	

	
	21.
	x
	x
	x
	x
	x
	x
	x
	
	x
	x
	
	
	
	
	
	
	x
	x
	x
	
	
	
	X
	X
	x
	
	

	
	22.
	x
	x
	x
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	23.
	x
	X
	x
	X
	X
	
	
	
	X
	
	
	
	
	
	
	
	x
	x
	X
	
	
	
	
	
	
	
	

	
	24.
	x
	X
	x
	x
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	25.
	X
	X
	x
	x
	x
	
	
	
	X
	
	
	
	
	
	
	
	
	x
	X
	
	
	
	x
	x
	
	
	

	
	26.
	X
	X
	x
	x
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	x
	X
	
	
	
	x
	X
	
	
	

	
	27.
	X
	X
	x
	x
	X
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	28.
	X
	X
	X
	
	
	
	
	
	X
	
	
	
	
	
	x
	x
	
	
	
	
	
	
	
	
	
	
	

	
	29.
	X
	X
	
	
	
	
	
	
	X
	
	
	
	
	
	
	
	x
	x
	X
	
	
	
	
	
	
	
	

	
	30.
	X
	X
	x
	x
	x
	x
	
	X
	X
	
	
	
	
	
	
	
	x
	x
	X
	
	
	
	x
	x
	X
	
	

	
	31.
	X
	x
	x
	x
	x
	x
	x
	x
	X
	
	
	
	
	
	
	
	x
	x
	x
	
	
	
	x
	x
	x
	
	


Or, list conclusions below regarding the necessity and appropriateness of the proposed pre-requisite, co-requisite, or advisory. 
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