Laboratory Information/Instructions

Your Laboratory Instructor

In light of the goal to promote creative student development of experimental design and technique, your laboratory instructor will serve as a resource, not as a dictator of “correct” problem solutions.  Do not expect your instructor to tell you exactly what to do.  Your success in the course depends on your ability to think for yourself.  Too much input from your instructor will undermine the learning process during your laboratory investigations.  Use all the resources at your disposal before you approach your instructor with questions.  These resources include your textbook, your fellow students, and the Internet.  However, when you are uncertain of specific techniques or unfamiliar with laboratory equipment, consult your instructor before carrying out your experiment.  Once your experimental design is in order, you MUST get your instructor’s approval before proceeding with your investigation.  

Team Proposals

These investigations will involve designing your experiment to solve the problems posed.  This is not a trivial task, so you can expect it to take some time.  You must consider equipment issues, determine which reagents and quantities you will use, and decide on variables to control, data to collect, and how you will analyze the data.  Once your team has decided on an experimental design, you will need to present your ideas to your instructor BEFORE the lab day.  Your proposal should:

· address how the experiment will yield a solution to the problem . 

· describe the data you will collect and materials and quantities you will use.  

· describe the safety hazards associated with your experiment and appropriate precautions you will take to avoid injury.

Laboratory Notebooks

Scientists maintain laboratory notebooks as a permanent record of their laboratory activities.  They always refer back to them when, for example, they apply for patents or compose scientific papers.  Additionally, lab notebooks are often used in litigation when scientific laboratories are taken to court.  Because of these important implications it is imperative to learn data collection and recording techniques that prepare you for future scientific study.  Careful recording of experimental observations and results will be encouraged and enforced.  You should develop a style of notebook that is both convenient for yourself and intelligible to others.  The notebook should be a permanent, documented, and primary record of laboratory observations.  Use the following guidelines in maintaining your lab notebook:

1. Research data are kept in bound notebooks with pre-numbered pages.  

2. The lab notebook will serve as a permanent record of what you did, data you collected, and observations you made in the lab.  Someone wanting to duplicate your experiment should be able to do so using your notebook.  You should also include calculations and summaries.

3. All entries should be written permanently in ink.  Mark out mistakes with a SINGLE line (do not scribble out).

4. Sign and date each page.

5. Leave the first page blank to include a table of contents.

6. In lieu of rewriting a lab procedure, it is acceptable to cut and paste a copy of the procedure into the lab notebook with appropriate references.

7. Some of the data you collect may be processed with a computer.  You may paste the printout of the data in your lab notebook.  However, in your lab notebooks you must still make a written record of the data you collect and observations you make.  Your instructor will occasionally inspect your data and observations from your lab notebook.

Lab Reports

The scientific report is one manner in which investigators communicate results of their experiments.  They are usually written in impersonal or third person, passive voice.  You will be required to write lab reports about your work to give you practice in transmitting scientific results to others.  It should be brief and to the point, and should be readable, both grammatically and stylistically.  Reports must be typed.  Your report will be judged on the quality of your work as well as on its presentation, its interpretations, and the reasoning behind the interpretation.  While the exact format of the report is up to you, the report should contain the items listed below (assuming they are appropriate to the experiment):

· Introduction: This should contain a clear statement of the problem, its goals, and your general approach to solving the problem.  It might be a short paragraph in length.  The opening question in the investigation title should provide a guide for writing your introduction.

· Procedure: Do not write in second person.  You are describing what you did, not providing directions for someone else to follow.  This should be written in cookbook style and should include:

--all materials used (reagents should be listed with their name and formulas and concentration(s) should also be specified).  Also, unless it is standard equipment, you should describe apparatus with a drawing.

· Results: The major experimental results, including the original data, the calculated results, and at least one detailed sample calculation showing how the final results were obtained should be presented.  It may be appropriate to include the theory behind your calculations.  Include only relevant data and describe assumptions you made in the collection of the data.  Introduce equations, figures, graphs, and tables where necessary for clarity and conciseness.  All numerical data should be reported in accepted, self-consistent systems of units.  Report the precision of the work, theoretical values if known, and the relative error of the experimental result (AKA percent error).

· Discussion (or Conclusion): You should discuss your results in detail.

--In discussing the significance of the results, an objective explanation is essential.  You should point out limitations of the work.  You should also interpret, compare, and contrast your results with reports available from other sources.  Try to correlate your results with the chemical principles or reactions involved.

--If your results differ significantly from expected values, or if the precision is worse than should be obtained with your procedure, discuss the possible sources of error in detail.

--Discuss how the results relate to the goals of the experiment and any conclusions that may be drawn from an experiment.  The problem may not have been solved completely; if so, you might suggest an approach or a refinement that could be used for further study. 

