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CHEM 474  
      

BIOCHEMISTRY II LABORATORY


SPRING 2006
Professor:  


Dr. Kristy K. Miller (B.S. and Ph.D.)

e-mail: 


km123@evansville.edu
Phone:


488-1077

Office:


Koch Center 328

Office Hours:

Monday 

10:00 – noon




Tuesday 

8:00 – noon





Wednesday

10:00 – noon





Friday


10:00 – noon

or by appointment (or just stop by)

NOTE ABOUT OFFICE HOURS: Students more than welcome to stop by anytime other than the listed office hours.  HOWEVER, if office hours are not scheduled and the office door is closed, please come back another time!

Class Time/Room:

Tuesday 1:00 – 5:00 PM, KC 341
Description:
(1) This course is an introduction to advanced techniques used in the biochemistry laboratory.  

.
Prerequisites: 
Chemistry 370 and 371
Text and Materials:  
Laboratory notebook with sewn binding

Laboratory safety goggles

General 
Course Objectives:
1. Develop skills in scientific expression (writing, inventing, 

    designing)

2. Learn how to find and use resources for answering question or solving problems

3. Learn to analyze and critically evaluate ideas and experiments

4. Acquire an interest in learning more by asking own questions and seeking answers
Specific 
Course Objectives: 
To develop competence in the preparation, separation, analysis and purification techniques commonly used in biochemistry laboratories 

Methods of Instruction:
The laboratory periods will primarily involve research by students on an independent project.  The method of instruction will primarily be student generated inquiry.

Expectations and 

Responsibilities 
of Students:


Students will treat the instructor and fellow students with 

respect by:
1. Thoughtful listening and interaction

2. Respecting others’ views which may differ from their own

3. Using appropriate language

4. Support the instructor’s ability to teach and other student’s ability to learn (THIS INCLUDES TURNING OFF ALL CELL PHONES!!!!!)
Students will participate actively in the academic experience by:

1. Reading, understanding, and adhering to policies outlined in class syllabus

2. Attending class regularly and punctually

3. Taking responsibility for own learning by preparing for each class appropriately and completely

4. Contributing to class discussions

5. Adhering to the University Honor Code

Registration/Withdrawal:
 Last day to register or add a course

Friday January 13

 Last day to drop a course without a “W”

Friday January 20


 Last day to withdraw with a “W”


Friday March 31

Attendance:
Attendance is required for all scheduled labs.  If you must miss a lab due to an emergency or a documented reason (such as an illness or university event), you will be excused from that lab if you receive permission from the instructor.  Except in emergency, permission should be requested prior to the absence.  
Project Proposal: 
You will be required to write a project proposal (3-5 pages, double spaced) that will give a brief background and reasoning for your project, an overview of the methods you plan to utilize, and the materials needed to do the project.  The project proposal will account for 10% of your final grade.  (See “Proposed Projects” section of syllabus)
Progress Reports:
You will be required to write a short progress report indicating what you did the previous weeks, the results you attained, what changes need to be made and what you plan to do the subsequent weeks based on the previous weeks findings.  The progress reports will account for 15% of your final grade.
Laboratory Notebook:
You are expected to keep a record of your observations and results of each lab in your laboratory notebook.  Your lab notebook will account for 10% of your final grade.  (See “Laboratory Notebooks” section of syllabus)
Final Report:
You will be required to write a detailed, extensive formal laboratory report that will include an abstract, introduction, methods, results and discussion, conclusion, and reference section.  The report should be similar in length and detail as a scientific journal article.  You will be required to submit the final report to turnitin.com (See “Laboratory Report Guidelines” and “turnitin.com” section of syllabus). The final lab report will account for 30% of your final grade and will be due April 18.  NOTE: YOU AND YOUR LAB PARTNER WILL TURN IN A REPORT SEPARATELY!
Presentation:
After the research is finished, you (together with your lab partner) will be required to present background information, methods, results, and discussion of your project (preferably in PowerPoint).  Your presentation should be 45 min. to 1 hour long.  You should be prepared to answer questions regarding your project. The research presentation will account for 20% of your final grade. 

Lab Etiquette/Clean Up:
AFTER EACH LAB PERIOD, you must have Dr. Miller initial your syllabus and lab notebook before you are allowed to leave.  Before you leave, all dishes must be washed and put on drying racks, dry dishes put away, balances clean, lab bench wiped down, and anything else that needs to be done (EVEN IF IT IS NOT YOUR MESS!).  The lab etiquette and clean-up will account for 15% of your final grade. 

Course Grades:

Course grades will be determined as follows:
Project Proposal



10%




Progress Reports (3)


15%




Laboratory Notebook (5)


10%




Final Report




30%




Presentation




20%




Laboratory Etiquette/Clean-Up

15%

Academic Honor 
System:
Under this system, your submission of any work (e.g. exams, papers, lab reports, lab samples) implies that you have adhered to the Honor Code (which states: I understand that any work which I submit for course credit will imply that I have adhered to this academic honor code:  I will neither give nor receive unauthorized aid nor will I tolerate an environment which condones the use of unauthorized aid).  In other words, by turning in your work for credit you reaffirm your adherence to the Honor Code.

As a general guideline, "unauthorized aid" includes work that is not your own and is not explicitly credited to the person who made or developed it.  This work might include

1. answers to questions or problems

2. wording of concepts, descriptions or explanations

3. ideas or perspectives (in contrast to generally known facts or theories)

4. experimental data, products or interpretations

5. basically in summary, plagiarizing or copying any work that is not your own

CHEAT (verb): to be dishonest or deceitful

Therefore, sharing information on tests with fellow students is also a violation of the honor code.  Cheating will not be tolerated in this class.  Under most cases, a zero will be given and your name will be submitted to the Dean of Students and such action may be cited on your academic record.
HOWEVER, collaboration with other students is not ruled out by this Code.  Neither is the use of ideas or words of others.  What is ruled out is such collaboration or use without explicit credit or acknowledgment being given.  I invite your questions at any point where the Code or your responsibilities under it are not clear.
CHEMISTRY 474 SPRING 2006 TENATIVE LAB SCHEDULE AND ASSIGNMENTS

	Date
	Lab
	Assignment Due
	Clean – Up

(to be initialed by KM)

	Jan. 17
	Syllabus, Projects, Drawing


	
	

	Jan. 24
	Discuss Projects, Statistics
	Project Topic
	

	Jan. 31
	Research


	Project Proposal
	

	Feb. 7
	Research


	
	

	Feb. 14


	Research
	Check Lab Notebook
	

	Feb. 21
	Research


	Progress Report


	

	Feb. 28
	Research 


	Check Lab Notebook
	

	Mar. 7
	SPRING BREAK


	
	

	Mar. 14
	Research


	Progress Report

Check Lab Notebook
	

	Mar. 21


	Research


	
	

	Mar. 28
	Research


	Check Lab Notebook
	

	Apr. 4
	Research


	Progress Report


	

	Apr. 11
	Research


	Check Lab Notebook
	

	Apr. 18
	PRESENTATIONS


	FINAL REPORT


	

	Apr. 25
	Evaluation/Clean-Up


	
	


PROPOSED PROJECTS

	PROJECT 
	AREA
	INFORMATION

	The effect of temperature, pH, and stimulated digestive track conditions on phytase activity.
	Environmental and Nutritional Biochemistry
	Phytase is an industrial enzyme that is used as an animal feed additive to ameliorate the negative nutritional and environmental consequences of its natural substrate, phytic acid.

	Purification of cytochrome c
	Traditional Biochemistry
	Cytochrome C is a small heme protein found loosely associated with the inner membrane of the mitochondrion. It is a soluble protein, unlike other cytochromes, and is an essential component of the electron transfer chain. It is capable of undergoing oxidation and reduction, but does not bind oxygen. It transfers electrons between Complexes III and IV.  Cytochrome c is a highly conserved protein across the spectrum of species, found in plants, animals, and many unicellular organisms

	Isolation and comparison of tyrosinase activity of several vegetables 
	Nutritional and Traditional Biochemistry
	Tyrosinase (Catechol Oxidase) is an enzyme that catalyses the oxidation of phenols (such as tyrosine) and is widespread in plants and animals. Tyrosinase is a copper-containing enzyme (a monoxygenase) of plant and animal tissues that catalyzes the production of melanin, the black pigment of skin, hair and eyes and also the substance responsible for the blackening of a peeled or sliced vegetable (such as a potato) when exposed to air.

	Design a “cookbook” experiment for biochemistry lab OR improve two labs that were used in Biochemistry I Lab
	Biochemical Education
	Although “cookbook” labs have their drawbacks, they allow students to follow a series of steps that leads to a desired, though predictable outcome. 

	Design a laboratory that will allow for the use of the FLx800 microplate reader
	Analytical Biochemistry
	

	Enzyme comparison studies or measurement of free radical production of liquid liver extract
	Clinical and Medical Biochemistry
	Liquid Liver Extract is produced from a specific fraction of beef liver obtained from animals raised in South America where ranchers use no chemical sprays, pesticides, or antibiotics in their livestock feed.  Heme iron, from liver fraction is the most easily absorbed and least constipating.  However, iron can create free radicals and it is best to supplement iron in food form with vitamin C, as in this formula.

	Given a scenario with a DNA sample, a drug sample and a sample of evidence, design a protocol to determine who committed the crime.
	Chemical Forensics
	

	Design own project!  Use imagination!
	
	


LABORATORY NOTEBOOKS
For Biochemistry you will need to have a notebook with sewn binding.  You should use it only for a lab notebook during this course.

You should bring your lab notebook to lab every day.  

While you are in the lab, all data, observations and comments should be entered directly into your notebook.  Any notes taken outside your notebook will be confiscated when discovered.  Cross out mistakes.  Do not tear out pages.  Your notebook should be neat and well-organized, but it is a working document, not a final draft!  It should look like you use it in lab.

Your notebook will be checked periodically during lab. It is to your benefit to keep a detailed record of the experiment.  This will make writing lab reports easier.

Your lab notebook should at the minimum have the following:

· Title

· Objective

· Methods/procedures

· Data/calculations/results

· Observations

· Conclusions

NOTE ON EXPERIMENTAL RESULTS: REPORT/RECORD WHAT IS ACTUALLY OBSERVED, NOT WHAT YOU EXPECT TO OBSERVE!!!

LABORATORY REPORT GUIDELINES

Purpose of a Lab Report

· Presents facts

· Conclusions are derived from facts only (excludes unsupported and biased opinions)

· Should be clear enough so experiment could be repeated

Report Writing Hints and Tips

· DO NOT use first person (“I,” “we,” etc).  
· Absorbency is not a word!  Always use absorbance.

· Do not say things like “the goal of this experiment was to introduce to the student the technique of chromatography.”  Instead use say “Carotenoids were purified using chromatography.”  Leave the student out of discussion.  Tell reader what you DID and HOW you did it.

· Write the zero in front of a decimal (i.e. 0.021 NOT .021).

· Use words like decrease (instead of “drop”).

· Report data and results with units and with the appropriate number of significant figures.

· Be prepared and organized

· Know your audience (other students, scientists, etc.)

· Be informative but not too much detail
· Pay attention to neatness, spelling, grammar, punctuation, and structure
· Be consistent with narration 
· Make report easy to read
· Use word processor
· Define technical terms and notations in a clear manner
· Proofread report (USE SPELL-CHECKER!)
Format

· Use one inch margins on each side
· Number pages (omit number on first page)
· Double space except single space captions, legends, footnotes and abstract)
· Underline and center section headings
Outline of Lab Report

· Title page
· Author(s), class, student name, date of submission
· Table of Contents
· Summary of headings, figures, and tables
· Abstract
· States purpose, overall results, and implications of experiment
· Introduction
· Explains purpose
· States background information (theoretical principles, historical info, etc.)
· Methods and Materials
· Explains procedure
· Discussion and Results
· Comprehensive section
· States and shows results 
· Interprets and summarizes results
· Includes Tables and Figures that are titled and labeled
· Conclusions
· Questions that remain
· Implication of results
· Recommend further experiments
· References
· Journals, books, etc.
NOTE: ALSO SEE “GUIDELINES FOR PREPARING A RESEARCH REPORT” ON 

  PAGE 16.

turnitin.com
turnitin.com is recognized worldwide as the standard in online plagiarism prevention, which promotes originality in student work, improves student writing and research skills.  Plagiarism is detected by comparing submitted papers to billions of pages of content located on the Internet and our proprietary databases. The results of comparisons are compiled, one for each paper submitted, in a report that is sent to the instructor who can access the results by logging into an account.

How does it work?

1. www.turnitin.com
2. create user profile

3. use class ID and enrollment password to enroll

4. upload assignments to database

Class ID: 



1425650 

Password: 


lilly

Assignments to upload: 
Final Report

LABORATORY PROCEDURES AND LABORATORY SAFETY
1. CLOTHING AND EYE PROTECTION

· Because fumes and liquids may be hard on your clothing, you should avoid wearing clothing made of wool or any delicate fabric.  Polyesters, nylon and Dacron, however, usually withstand repeated lab wear well.  Do not wear "good" clothes to lab!  You may want to wear a lab apron or other protective clothing.

· During warm weather the temptation to go barefoot and shirtless may be great.  But for safety sake such practice will not be allowed in the lab.  Wear clothes that cover your torso and your legs, and wear shoes that cover your feet completely.  No open-toed shoes or sandals or shorts.

· SAFETY GOGGLES MUST BE WORN IN THE LAB AT ALL TIMES.   The first time a student is observed without safety goggles, they will be asked to put them on.  Repeat offenders will be asked to leave lab and will receive zero points for that lab session.  You may purchase safety goggles at the University bookstore located at the corner of Lincoln Avenue and Weinbach.  Make sure you have a pair of goggles beginning with the very first lab!   Note:  It is advised that contact lenses should not be worn in the laboratory.  

2. GENERAL HOUSEKEEPING AND PERSONAL HYGIENE

· Books and other articles should not be stored on the laboratory bench.  Put these items in the appropriate place!

· No food, no drinks and no smoking are allowed in the lab.

· People with long hair must keep it tied back.

· Apparatus and bench tops should be kept clean and free of all items except those needed to carry out an experiment.  You are not finished in the lab until you have washed your work area with water and a sponge.

· Other required apparatus not in your assigned drawer may be obtained on loan from the stockroom by signing the checkout book.  These items must be returned clean at the end of the laboratory period.

· Wash thoroughly before you leave lab!

3. CHEMICAL REAGENTS AND WASTE DISPOSAL

· Read the label on any reagent bottle carefully.  Make sure you have the right chemical and the right concentration.

· Reagent bottles should not be carried to your work area.  A proper container should be taken to the reagent bottle to obtain the amount of reagent needed.

· Never return unused chemicals to the stock bottle.  There is too much danger of contamination to allow this practice.  Take only what you need!  Also, do not place any object into a reagent bottle.

· Use special care with stoppers or tops of reagent bottles.  Do not allow them to become contaminated.

· Unused acids and bases can be neutralized, diluted and then flushed down the sink.  When discarding neutralized and diluted acids and bases, always wash down the sink with a large volume of water.

· Put ordinary paper waste in the waste basket and broken glass in the special glass waste containers.  Other waste will be disposed of as directed.

4. CHEMICAL SPILLS

· Clean up solid and liquid spills immediately, then report all spills to the instructor.

· Neutralize spilled acid with bicarbonate and then dilute with plenty of water.  

· Sweep up spilled solids and discard as directed.

· If a solid chemical should come in contact with your skin, brush off any solid with your lab towel and then wash well with water.

· If a liquid chemical should come in contact with your skin, wash well with water.  Do not attempt to neutralize acids or bases on your skin or clothing.

5. SAFETY

· In case of injury, you should inform your instructor immediately.

· Do only the experiments assigned or approved by your lab instructor.  Unauthorized experiments are prohibited.  Remember, chemicals and different chemical combinations can be dangerous.

· Do not engage in game or horseplay in the lab.

· Do not point your test tube at your neighbor or yourself when heating substances.  A sudden bumping in which a bubble of vapor is formed may eject some of the liquid.

· Never touch or taste chemicals unless directed to do so.  Also do not pipet solutions by mouth.

· When observing the odor of a substance, fan a little of the vapor toward you by sweeping your hand over the top of the container.  Never hold your face directly over the container and take a deep breath.

· For reactions involving poisonous or noxious gases, use the hood.

· In handling flammable substances you should see to it that there is no flame near you before you open the container, and that no flame is lighted while the container is open.

· Smother any fires with a towel.  If this fails, use the fire extinguisher.

· Corrosive reagents such as strong acids or bases should be handled cautiously at all times, especially when they are hot or concentrated or both.  

· When diluting any concentrated acid, pour the acid slowly into the water with constant stirring.  The reverse procedure is never used since the heat liberated may change the water to steam with explosive violence.

· Know the location and use of the eye fountain, safety shower, fire extinguisher and the first aid kit.

· In case of an emergency procedure, read the safety procedure posted!

GUIDELINES FOR PREPARING A RESEARCH REPORT

Research experience is as close to a professional problem-solving activity as anything in the curriculum. It provides exposure to research methodology and an opportunity to work closely with a faculty advisor. It usually requires the use of advanced concepts, a variety of experimental techniques, and state-of-the-art instrumentation. Ideally, undergraduate research should focus on a well-defined project that stands a reasonable chance of completion in the time available. A literature survey alone is not a satisfactory research project. Neither is repetition of established procedures.

Research is genuine exploration of the unknown that leads to new knowledge which often warrants publication. But whether or not the results of a research project are publishable, the project should be communicated in the form of a research report written by the student. It is important to realize that science depends on precise transmission of facts and ideas. Preparation of a comprehensive written research report is an essential part of a valid research experience, and the student should be aware of this requirement at the outset of the project. Interim reports may also be required, usually at the termination of the quarter or semester. Sufficient time should be allowed for satisfactory completion of reports, taking into account that initial drafts should be critiqued by the faculty advisor and corrected by the student at each stage.

Guidelines on how to prepare a professional-style research report are not routinely available. For this reason, the following information on report writing and format is provided to be helpful to undergraduate researchers and to faculty advisors.

Organization of the Research Report
Most scientific research reports, irrespective of the field, parallel the method of scientific reasoning. That is: the problem is defined, a hypothesis is created, experiments are devised to test the hypothesis, experiments are conducted, and conclusions are drawn. This framework is consistent with the following organization of a research report:

Title
Abstract
Introduction
Experimental Details or Theoretical Analysis
Results
Discussion
Conclusions and Summary
References

Title and Title Page
The title should reflect the content and emphasis of the project described in the report. It should be as short as possible and include essential key words.

The author's name (e.g., Mary B. Chung) should follow the title on a separate line, followed by the author's affiliation (e.g., Department of Chemistry, Central State College, Central, AR 76123), the date, and possibly the origin of the report (e.g., In partial fulfillment of a Senior Thesis Project under the supervision of Professor Danielle F. Green, June, 1997).

All of the above could appear on a single cover page. Acknowledgments and a table of contents can be added as preface pages if desired.

Abstract
The abstract should, in the briefest terms possible, describe the topic, the scope, the principal findings, and the conclusions. It should be written last to reflect accurately the content of the report. The length of abstracts vary but seldom exceed 200 words.

A primary objective of an abstract is to communicate to the reader the essence of the paper. The reader will then be the judge of whether to read the full report or not. Were the report to appear in the primary literature, the abstract would serve as a key source of indexing terms and key words to be used in information retrieval. Author abstracts are often published verbatim in Chemical Abstracts.

Introduction
"A good introduction is a clear statement of the problem or project and why you are studying it." (The ACS Style Guide. American Chemical Society, Washington, DC, 1986.)

The nature of the problem and why it is of interest should be conveyed in the opening paragraphs. This section should describe clearly but briefly the background information on the problem, what has been done before (with proper literature citations), and the objectives of the current project. A clear relationship between the current project and the scope and limitations of earlier work should be made so that the reasons for the project and the approach used will be understood.

Experimental Details or Theoretical Analysis
This section should describe what was actually done. It is a succinct exposition of the laboratory notebook, describing procedures, techniques, instrumentation, special precautions, and so on. It should be sufficiently detailed that other experienced researchers would be able to repeat the work and obtain comparable results.

In theoretical reports, this section would include sufficient theoretical or mathematical analysis to enable derivations and numerical results to be checked. Computer programs from the public domain should be cited. New computer programs should be described in outline form.

If the experimental section is lengthy and detailed, as in synthetic work, it can be placed at the end of the report or as an appendix so that it does not interrupt the conceptual flow of the report. Its placement will depend on the nature of the project and the discretion of the writer.

Results
In this section, relevant data, observations, and findings are summarized. Tabulation of data, equations, charts, and figures can be used effectively to present results clearly and concisely. Schemes to show reaction sequences may be used here or elsewhere in the report.
Discussion
The crux of the report is the analysis and interpretation of the results. What do the results mean? How do they relate to the objectives of the project? To what extent have they resolved the problem? Because the "Results" and "Discussion" sections are interrelated, they can often be combined as one section.

Conclusions and Summary
A separate section outlining the main conclusions of the project is appropriate if conclusions have not already been stated in the "Discussion" section. Directions for future work are also suitably expressed here.

A lengthy report, or one in which the findings are complex, usually benefits from a paragraph summarizing the main features of the report - the objectives, the findings, and the conclusions.

The last paragraph of text in manuscripts prepared for publication is customarily dedicated to acknowledgments. However, there is no rule about this, and research reports or senior theses frequently place acknowledgments following the title page.

References
Literature references should be collated at the end of the report and cited in one of the formats described in The ACS Style Guide or standard journals. Do not mix formats. All references should be checked against the original literature.

Preparing the Manuscript
The personal computer and word processing have made manuscript preparation and revision a great deal easier than it used to be. Students should have the opportunity to use a word processor and have access to graphics software which allows numerical data to be graphed, chemical structures to be drawn, and mathematical equations to be represented. These are essential tools of the technical writer. All manuscripts should routinely be checked for spelling (spell check programs are helpful), and all manuscripts should be carefully proofread before being submitted. Preliminary drafts should be edited by the faculty advisor before the report is presented in final form.

Two Useful Texts
Writing the Laboratory Notebook, Kanare, Howard M., American Chemical Society, Washington, DC, 1985.

This book describes among other things the reasons for note keeping, organizing and writing the notebook with examples, and provides photographs from laboratory notebooks of famous scientists.

The ACS Style Guide, Dodd, J. S., Ed; American Chemical Society, Washington, DC, 1997.

This volume is an invaluable writer's handbook in the field of chemistry. It contains a wealth of data on preparing any type of scientific report and is useful for both students and professional chemists. Every research laboratory should have a copy, and it should be as accessible as the Handbook of Chemistry and Physics. It gives pointers on the organization of a scientific paper, correct grammar and style, and accepted formats in citing chemical names, chemical symbols, units, and references.

There are useful suggestions on constructing tables, preparing illustrations, using different type faces and type sizes, and giving oral presentations. In addition, there is a brief overview of the chemical literature, the way in which it is organized and how information is disseminated and retrieved. A list of other excellent guides to technical writing is also provided. See also The Basics or Technical Communicating. Cain, B. E.; ACS Professional Reference Book American Chemical Society: Washington, DC, 198

CHEM 474 BIOCHEMISTRY II LABORATORY REPORT GRADING RUBRIC

NAME: ________________




	
	Beginning or incomplete
	Developing
	Accomplished
	Exemplary
	Score

	Title/Table of Contents
	Title page and TOC missing (0)
	Several aspects of title page and TOC are missing. (2)
	Title page and TOC present but some information missing. (4)
	Title page and TOC present, with name, class and date. (5)
	

	Abstract
	Several major aspects of the experiment are missing, student displays a lack of understanding about how to write an abstract (2)
	Abstract misses one or more major aspects of carrying out the experiment or the results (4)
	Abstract references most of the major aspects of the experiment, some minor details are missing (8)
	Abstract contains reference to all major aspects of carrying out the experiment and the results, well-written (10)
	

	Introduction
	Very little background information provided or information is incorrect (2)
	Some introductory information, but still missing some major points (4)
	Introduction is nearly complete, missing some minor points (8)
	Introduction complete and well-written; provides all necessary background principles for the experiment (10)
	

	Methods/Materials
	Missing several important experimental details or not written in paragraph format (2)
	Written in paragraph format, still missing some important experimental details (4)
	Written in paragraph format, important experimental details are covered, some minor details missing (8)
	Well-written in paragraph format, all experimental details are covered (10)
	

	Results (data, figures, graphs, tables, etc.) and Discussion
	Figures, graphs, tables contain errors or are poorly constructed, have missing titles, captions or numbers, units missing or incorrect, etc.  
Very incomplete or incorrect interpretation of trends and comparison of data indicating a lack of understanding of results (4) 
	Most figures, graphs, tables OK, some still missing some important or required features

Some of the results have been correctly interpreted and discussed; partial but incomplete understanding of results is still evident (8)
	All figures, graphs, tables are correctly drawn, but some have minor problems or could still be improved

Almost all of the results have been correctly interpreted and discussed, only minor improvements are needed (16)
	All figures, graphs, tables are correctly drawn, are numbered and contain titles/captions.

All important trends and data comparisons have been interpreted correctly and discussed, good understanding of results is conveyed (20)
	

	Conclusions
	Conclusions missing or missing the important points (3)
	Conclusions regarding major points are drawn, but many are misstated, indicating a lack of understanding (6)
	All important conclusions have been drawn, could be better stated (12)
	All important conclusions have been clearly made, student shows good understanding (15)
	

	Spelling, grammar, sentence structure
	Frequent grammar and/or spelling errors, writing style is rough and immature (3)
	Occasional grammar/spelling errors, generally readable with some rough spots in writing style (6)
	Less than 3 grammar/spelling errors, mature, readable style (12)
	All grammar/spelling correct and very well-written (15)
	

	Appearance and formatting
	Sections out of order, too much handwritten copy, sloppy formatting (2)
	Sections in order, contains the minimum allowable amount of handwritten copy, formatting is rough but readable (4)
	All sections in order, formatting generally good but could still be improved (8)
	All sections in order, well-formatted, very readable (10)
	

	References
	Did not include any information from other sources. (0)
	Included information from only one additional source other than lab manual and/or lab book. (2)
	Included information from three additional sources other than lab manual or lab book. (4)
	Included information from at least five additional sources other than lab manual or lab book. (5)
	

	TOTAL
	
	
	
	
	


CHEM 474 BIOCHEMISTRY II LAB PRESENTATION GRADING RUBRIC

NAME: ________________




	
	Not Present/Poor (1)
	Needs Work (2)
	Fair (3)
	Good (4)
	Outstanding (5)
	Score

	Presentation
	Student has almost no eye contact.  Student mumbles, incorrectly pronounces terms, and speaks too quietly for students to hear.  Student is unprofessional.
	Student had very little eye contact.  Student’s voice is low.  Student incorrectly pronounces terms.  Audience members have difficulty hearing presentation.  Student is somewhat unprofessional.
	Student makes eye contact half the time.  Student’s voice is fairly clear and pronounces most words correctly.  Most of audience can hear the presentation.  Student is professional.
	Student eye contact is almost constant.  Student’s voice is clear and pronounces most words correctly.  The entire audience can hear the presentation.  Student is very professional.
	Student eye contact is constant.  Student uses a clear voice and correct, precise pronunciation of terms so that all audience members can hear presentation.  Student is very professional.
	

	Graphics (Audio/Visual)
	Student uses few graphics if any at all.
	Student uses graphics that rarely support text and presentation.
	Student’s graphics relate to text and presentation.
	Student’s graphics complement presentation.
	Student’s graphics explain and reinforce screen text and presentation.
	

	Organization
	Organization and/or transitions are awkward making content difficult to understand.
	Organization and/or transitions are somewhat awkward making listener guess intent and sometimes feel lost.
	Organization and transitions are appropriate allowing listener to make only a few connections but not feel lost.
	Organization and transitions are appropriate.  The presentation can be understood with little effort, ideas connect.
	Organization and transitions are outstanding.  The presentation is very easy to follow.
	

	Subject Knowledge
	Student does not have a grasp of information.
	Student is uncomfortable with information.
	Student has base knowledge of information.
	Student is at ease with information.
	Student demonstrates full knowledge (more than required) of information.
	

	Answering Questions
	Questions not answered in a competent fashion.
	Few questions are answered in a highly competent fashion.
	Some questions are answered in a highly competent fashion.
	Most questions are answered in a highly competent fashion.
	All questions are answered in a highly competent fashion.
	

	TOTAL
	
	
	
	
	
	


Additional Comments:
PAGE  
2

