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Reflection section:

CA Science Standards

	Table 1

Standard


	Students know the fundamental life processes of plants and animals depend on a variety of chemical reactions that occur in specialized areas of the organism’s cells. 

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 2

Standard
	Students know how prokaryotic cells, eukaryotic cells (including those from plants and animals), and viruses differ in complexity and general structure. Students know there are important differences among fungi, bacteria and viruses with respect to their requirements for growth and replication.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 3

Standard
	Students know how to apply base-pairing rules to explain precise copying of DNA during semiconservative replication and transcription of information from DNA into mRNA. Students know the central dogma of molecular biology outlines the flow of information from transcription of ribonucleic acid (RNA) in the nucleus to translation of proteins on ribosomes in the cytoplasm.  (Note: replication and transcription are NOT the same thing.)

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 4

Standard
	Students know most macromolecules (polysaccharides, nucleic acids, proteins, lipids) in cells and organisms are synthesized from a small collection of simple precursors.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 5

Standard
	Students know meiosis is an early step in sexual reproduction in which the pairs of chromosomes separate and segregate randomly during cell division to produce gametes containing one chromosome of each type. 

Students know only certain cells in a multicellular organism undergo meiosis. 

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 6

Standard
	Students know a multicellular organism develops from a single zygote, and its phenotype depends on its genotype, which is established at fertilization.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 7

Standard
	Students know how to predict the probable mode of inheritance from a pedigree diagram showing phenotypes.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 8

Standard
	Students know the genetic composition of cells can be altered by incorporation of exogenous DNA into the cells.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 9

Standard
	Students know the general structures and functions of DNA, RNA, and protein.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 10

Standard
	Students know how genetic engineering (biotechnology) is used to produce novel biomedical and agricultural products.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 11

Standard
	Students know how basic DNA technology is used to construct recombinant DNA molecules that alter the genetic makeup and support expression of new protein products in organisms.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 12

Standard
	Students know the conditions for Hardy-Weinberg equilibrium in a population and why these conditions are not likely to appear in nature.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 13

Standard
	Students know how to solve the Hardy-Weinberg equation to predict the frequency of genotypes in a population, given the frequency of phenotypes.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 14

Standard
	Students know how to use comparative embryology, DNA or protein sequence comparisons, and other independent sources of data to create a branching diagram (cladogram) that shows probable evolutionary relationships.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 15

Standard
	Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content in their classes, students should develop their own questions and perform investigations.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 16

Standard
	Students will:

Select and use appropriate tools and technology to perform tests, collect data, analyze relationships, and display data.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 17

Standard
	Students will: Identify and communicate sources of unavoidable experimental error.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 18

Standard
	Students will: Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


	Table 19

Standard
	Students will: Formulate explanations by using logic and evidence.

	Shorter title for the standard- summarize it into as few words as possible. 
	

	What does the standard mean to you? Elaborate upon the standard in your own words.
	

	Write about what you did that relates to the standard. (describe the activity, assignment, or lab)
	

	What suggestions do you have for next year- how can addressing this standard be improved? Saying “do the same” is not sufficient. If things should stay the same tell WHY the way things were done was effective for you.
	


Equipment and Chemical Log

Please don’t be mad if we run out of time to get to using everything on this list. Also note that we may not actually use each piece of equipment in the order it is listed here.  You may add legitimate biotech equipment to this list for extra points.
	Name of piece of equipment
	Names of experiments that use this equipment or chemical.  What is the function of this piece of equipment or chemical?
	How do you use this piece of equipment properly? Or What should a person using this chemical or obect know about how to use the chemical safely?

(Advice on how to use this stuff?)

	1. Plastic plates with wells
	
	

	2. hot plate
	
	

	3. incubator
	
	

	4. cheesecloth
	
	

	5. beaker
	
	

	6. buttermilk
	
	

	7. yeast
	
	

	8. glass rod
	
	

	9. thermometer
	
	

	10. refrigerator
	
	

	11. freezer
	
	

	12. Sharpie pens 
	
	

	13. graduated pipette 
	
	

	14. pipettor/ pipette pump 
	
	

	15. graduated cylinder
	
	

	16. plastic disposable pipette
	
	

	17. Millipore/ double distilled water 
	
	

	18. carboy 
	
	

	19. volumetric flask
	
	

	20. magnetic stirrer
	
	

	21. spectrophotometer
	
	

	22. microplate reader
	
	

	23. test tubes
	
	

	24. baby food jars with plastic lids
	
	

	25. very large plastic bins/storage containers
	
	

	26. 70% alcohol/ ethanol
	
	

	27. 90% or 95% ethanol (cold)
	
	

	28. forceps/ tweezers
	
	

	29. autoclave
	
	

	30. MS media
	
	

	31. African violets
	
	

	32. Pipetteman/ Pipetteperson/ micropipettor 
	
	

	a. p1000 
	
	

	b. p200
	
	

	c. p20
	
	

	33. yellow tips/ small clear tips 
	
	

	34. blue tips/ larger tips 
	
	

	35. centrifuge tubes
	
	

	36. clinical centrifuge
	
	

	37. microcentrifuge 
	
	

	38. hot water bath
	
	

	39. microfuge tubes/ Eppendorf tubes 
	
	

	40. horizontal gel electrophoresis equipment 
	
	

	41. casting tray
	
	

	42. comb for wells
	
	

	43. Fisher/ lab tape
	
	

	44. power supply for gel boxes
	
	

	45. agarose
	
	

	46. 1x TBE or 1x TAE buffer
	
	

	47. loading dye
	
	

	48. ethidium bromide
	
	

	49. gel documentation system
	
	

	50. uv transilluminator
	
	

	51. white light lightbox
	
	

	52. thermal printer
	
	

	53. Thermal cycler
	
	

	54. E. coli bacteria
	
	

	55. Petri plates
	
	

	56. inoculating loop
	
	

	57. spreader
	
	

	58. LB media in Petri plates
	
	

	59. LB amp media in Petri plates
	
	

	60. LB amp arabinose media in Petri plates
	
	

	61. liquid LB media
	
	

	62. test tube shaker
	
	

	63. size exclusion column
	
	

	64. affinity chromatography column
	
	

	65. uv hand held light
	
	

	66. vertical gel electrophoresis
	
	

	67. antibodies
	
	

	68. immunoblotting apparatus
	
	

	69. 
	
	

	70. 
	
	

	71. 
	
	

	72. 
	
	

	73. 
	
	

	74. 
	
	

	75. 
	
	

	76. 
	
	

	77. 
	
	

	78. 
	
	

	79. 
	
	

	80. 
	
	

	81. 
	
	

	82. 
	
	

	83. 
	
	

	84. 
	
	

	85. 
	
	

	86. 
	
	

	87. 
	
	


Procedure Log
Fill in the spaces as you acquire information that can fill the spaces

	Name of Procedure/ Experiment
	In general, what do you do? Why would someone want to do this procedure?
	What are some hints you have about how to do this procedure/ experiment properly?
	Describe the labs we did that used this procedure.

	1. Fermentation
	
	
	

	2. Making solutions
	
	
	

	3. Serial dilutions
	
	
	

	4. Spectrophotometry
	
	
	

	5. Plant tissue culture
	
	
	

	6. DNA purification
	
	
	

	7. Thin layer and paper chromatography
	
	
	

	8. Horizontal gel electrophoresis
	
	
	

	9. Vertical gel electrophoresis
	
	
	

	10. PCR/ using a thermal cycler in general 
	
	
	

	11. PCR that gives you yes/no answers (plus/minus)
	
	
	

	12. PCR that involves many alleles at a locus
	
	
	

	13. Cycle sequencing 
	
	
	

	14. Bacterial transformation 
	
	
	

	15. Protein purification
	
	
	

	16. Column chromatography
	
	
	

	17. ELISA
	
	
	

	18. Western blot
	
	
	

	19. 
	
	
	

	20. 
	
	
	

	21. 
	
	
	

	22. 
	
	
	

	23. 
	
	
	

	24. 
	
	
	

	25. 
	
	
	


Skills list 

Standards and/or skills: 

From Careers in Biotechnology Frierman-Hunt, 2nd edition, 2002

Job Skills: 

As you do something in class that utilizes these skills, write notes here to fill out the table. 

	Job Skills:

Basic level
	Describe when you had the opportunity to learn this skill during the biotech class.  Be as specific and concise as possible. 
	How do you feel your ability to do this skill improved over the school year? How did the activity, lab, or lecture promote your ability to utilize this skill?

	1. basic math skills (adding, subtracting, multiplying, dividing)
	
	

	2. advanced math skills (logarithms, serial dilutions)
	
	

	3. read and follow directions
	
	

	4. written and oral communication
	
	

	5.
	
	

	6. 
	
	

	7.
	
	

	8.
	
	


	Job Skills:

Personal skills
	Describe when you had the opportunity to learn this skill during the biotech class. Be as specific and concise as possible.
	How do you feel your ability to do this skill improved over the school year? How did the activity, lab, or lecture promote your ability to utilize this skill?

	1. detail oriented
	
	

	2. manual dexterity
	
	

	3. observation skills
	
	

	4. organizational skills
	
	

	5. works as a team member
	
	

	6. works independently 
	
	

	7. works well under pressure
	
	

	8. able to perform routine, repetitive work
	
	

	9. takes responsibility for setting up labs
	
	

	10.  takes responsibility for and cleaning up labs
	
	

	11. 
	
	


	Job Skills:

Technical skills
	Describe when you had the opportunity to learn this skill during the biotech class. Be as specific and concise as possible.
	How do you feel your ability to do this skill improved over the school year? How did the activity, lab, or lecture promote your ability to utilize this skill?

	1. knowledge of life science and chemistry
	
	

	2. public speaking
	
	

	3. read and interpret technical materials
	
	

	4. problem solving/ critical thinking
	
	

	5. knowledge of biotechnology procedures
	
	

	6. accurately and clearly record data 
	
	

	7. analyze/ evaluate technical data
	
	

	8. troubleshoot problems or challenges
	
	

	9. computer skills
	
	

	10. knowledge of SOPs, GMPs, GLPs
	
	

	11. technical writing
	
	

	12. knowledge of health and safety regulations
	
	

	13. plan and carry out research
	
	

	14.  
	
	

	15. 
	
	

	16. 
	
	

	17. 
	
	

	18. 
	
	

	19. 
	
	

	20. 
	
	


Academic skill standards:

From Appendix 2: Bloom’s Hierarchical Taxonomy of the Cognitive Domain

For each level of thinking, write down the assignments where you performed this type of activity/ learning process.  Then reflect on how you grew or changed with respect to this level of thinking because you did the activity/lab/ or assignment.

1. KNOWLEDGE

Student recalls or recognizes information, ideas, and principles in the approximate form in which they were learned. 

Sample verbs (These are examples of things you might have done that are at a “knowledge” level) :

Write, List, Label, Name, State, Define

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 

2. COMPREHENSION 

Student translates, comprehends, or interprets information based on prior learning

Sample verbs (These are examples of things you might have done that are at a “comprehension” level):

Explain, Summarize, Paraphrase, Describe, Illustrate

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 

3. APPLICATION 

Student selects, transfers, and uses data and principles to complete a problem or task with a minimum of direction. 

Sample verbs (These are examples of things you might have done that are at an “application” level):

Use, Compute, Solve, Demonstrate, Apply, Construct

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 

4. ANALYSIS 

Student distinguishes, classifies, and relates the assumptions, hypotheses, evidence, or structure of a statement or question.

Sample verbs (These are examples of things you might have done that are at an “analysis” level):
Analyze, Categorize, Compare, Contrast, Separate

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 

5. SYNTHESIS 

Student originates, integrates, and combines ideas into a product, plan or proposal that is new to him or her. 

Sample verbs (These are examples of things you might have done that are at a “sythesis” level):
Create, Design, Hypothesize, Invent, Develop

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 

6. EVALUATION 

Student appraises, assesses, or critiques on a basis of specific standards and criteria.

Sample verbs (These are examples of things you might have done that are at an “evaluation” level):
Judge, Recommend, Critique, Justify

Activities/ labs/ assignments that used this type of thinking:

How you further developed your mind or brain by doing these activities/assignments/labs: 
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