CHEM 4100 – Directed Applied Research                  Contract between Faculty Member and Student

Prerequisite: Junior level status; consent of instructor and chair. 

Catalog Description:  Applied research project directed by a faculty member.
Credit Hours: 1-5 (For every Credit Hour registered, it is expected that the equivalent of three hours of laboratory work per week will be done (6 hours for summer term).)

Purpose: The purpose of directed study is to gain experience in research in the chemical laboratory.
Projects: Projects may be designed either by the student with consultation of the instructor, or by suggestion of the instructor.  This may include library research, experimental design work, or outside lab research if work is done in collaboration with other institutions.  
Expected Results:  The principle goal is the production of significant publishable results in a new unexplored area of chemistry.  Supporting documentation will include a final written report detailing the activities and results of the project and a legible laboratory record documenting all work.  In some cases, a presentation locally, regionally, nationally or internationally may be made by the student.  All work products belongs to the instructor of record.
Schedule: Regular research meetings with the instructor will serve to direct and monitor the progress of the project.  Students are expected to work during the mutually agreed upon weekly timeframe with or without supervision in consultation with the instructor as to what is to be done.  Any deviations from the time must be requested one week in advance and agreed upon by the instructor.  Students work on a weekly basis and should report final weekly results (submit results, not raw data) via the format requested by the instructor.  Two weeks prior to the end of the semester, the students should spend more time on writing the final report that is due as this report needs to be edited (sometimes numerous times) by the instructor of record prior to acceptance for grade assignment.
Grading:
1) Attendance and active participation in research project:

70%
Each week of the regular term represents 5%.  Each week of a summer term represents 10%. Failure to work one week or to make up a missed week will result in a loss of 5% (or 10% for summer).  It would be expected that the student will make up all missed time. Failing to communicate, take instruction, and maintain respect/humility will result in a grade reduction for each week that this failure occurs.
a) Communication:  You are expected to stay in frequent communication with the instructor during the course of your research project. You will make much better progress and a greater sense of accomplishment if you talk about the research often.

b) Humility/Respect:  Try to maintain an attitude of respect and humility of your instructor. Be open to learning different ways to do the same thing from the instructor during the course.

c) Independence: Try to work independently.   Take ownership of the project and work towards learning about your research area. Take pride in your work and do it to the best of your ability.
d) Safety: Safety precautions must be taken at all times.  Unauthorized experiments will not be tolerated. You will be required to sign that you acknowledge the safety rules (as seen at the end of this document). 


2) Final Paper including all lab results (notebook)
:

30%

If no report is submitted but the student attended all assigned sessions and actively participated in the research project a grade of C is awarded.  The report is to be written following the outline attached and will be graded following a rubric listed below.



3) Incomplete Grade – in some instances an incomplete grade is awarded at the end of the semester by the instructor in consultation with the student for various reasons.  In these cases, the final report will be due during the next semester the student is registered.




4) Grades other than A, B, C, or I – a grade of D or F in CHEM 4100 occurs when the student does not make up missed time and fails to submit a report.

Lab Report Grading Rubric:  
The lab report should follow the attached guidelines and is graded using the following rubric.
Written communication (50 points)
Organization  

Inadequate (10 points):  There appears to be no organization to your content.

Needs Improvement (15 points):  Your thought process is difficult to follow and you have poor transitions and/or are rambling.

Adequate (20 points):  Your work is easy to follow with basic transitions and structured format 

Professional quality (25 points):  Not only is it easy to follow your organization and transitions are of professional quality.

Spelling and grammar  

Inadequate (10 points):  Your grammar and spelling are so poor that it makes it difficult to read and understand.

Needs improvement (15 points):  You have numerous spelling and grammar errors but I can read it.

Adequate (20 points):  There are minimal grammar and spelling errors.

Professional quality (25 points):  There are no grammar or spelling errors.

Content (50 points) Report must use superscript numbering for references; references must be sequential, and properly cited.  
Correctness of facts 

Inadequate (10 points):  You used too many quotes and/or your interpretation has caused your facts to be wrong. Your citation method is flawed.

Needs improvement (15 points):  There are some wrong facts and only minor citation issues.

Adequate (20 points):  Your details are generally correct and your citations are correct.

Professional quality (25 points):  All your facts and citations are correct, concise and complete. Completeness
Inadequate (10 points):  You did not address the topic and/or are below/above word count. 

Needs improvement (15 points):  You addressed the topic, but provided few details. 

Adequate (20 points):  You addressed the topic, but left out some details. 

Professional quality (25 points):  You addressed the topic completely.

Academic Integrity Statement (Required) 
Every KSU student is responsible for upholding the provisions of the Student Code of Con​duct, as published in the Undergraduate and Graduate Catalogs. Section II of the Student Code of Conduct addresses the University’s policy on academic honesty, including provisions regarding plagiarism and cheating, unauthorized access to University materials, misrepresen​tation/falsification of University records or academic work, malicious removal, retention, or destruction of library materials, malicious/intentional misuse of computer facilities and/or services, and misuse of student identification cards. Incidents of alleged academic misconduct will be handled through the established procedures of the University Judiciary Program, which includes either an “informal” resolution by a faculty member, resulting in a grade adjustment, or a formal hearing procedure, which may subject a student to the Code of Conduct’s mini​mum one semester suspension requirement.
Laboratory Report Guidelines 

The lab reports are to be typed, in 12-point font, single spaced, with one-inch margins around the page.  The report should be written using WORD such that the track changes program can be used for editing.  It should be submitted through E-mail. The Header on page two and onward must list your name and the semester with year. The Footer must list the page number.    
Academic dishonesty will be penalized by a complete loss of grades for the whole section where plagiary occurred.  Go to here to see the process involved with academic misconduct: 

http://www.kennesaw.edu/judiciary/AcademicMisconductChart.pdf
 Proper spelling and grammar, including superscripts, subscripts and appropriate symbols such as ± and 10-4 is expected.  Tables should not flow to a second page.  If they do, a new title must be provided and new column headings must be provided. Font should remain at 12 point font and the margins should remain at 1 inch.  
a)  Tables are used to list data and results. Use the Word Table Tool and include borders around all cells.  If data is from a spectrum, show the spectrum as a Figure (see b), not the data.  A long list of absorbance and wavelength data is useless to the reader. Be creative – use thicker borders and thinner borders.  Tables should not flow to a second page – this is called a hanging table and you will lose points.  If they do, a new title must be provided and new column headings must be provided. Tables should have a number and should be referred to in the narrative prior to the appearance of the table.

b) Figures are used to show spectra and graphs, etc.  Use Excel to create the graph or spectra and cut and paste the graph into the word document at the appropriate location in the laboratory report.  All Figures must be computer generated.

c) Label each Table and Figure with a caption. Just “Figure 1” is not enough.  Tables are titled on top, while Figures are titled on the bottom.  Look at the examples in the journals to see how tables and figures are properly displayed.

d) Titles and numbers must be assigned to all tables and figures and these must appear sequentially.

Title Page:    

Title:   List and Underline the title of the Research (Create One that is inclusive of the study performed)
 Provide your name
 Course, Semester and Year
I, the undersigned, take responsibility for this work. 
This report is original, not plagiarized. 
I, the undersigned, know what plagiary is and know how to avoid plagiary. 
By signing below, I agree to take responsibility for the quality of the work presented. 
I agree that if any misrepresentation such as plagiary is found in this document, I will suffer the consequences and will be reported to the judiciary. 
Name (your name is typed here): XXX XXX  Signature: ________________________ 
(To get your signature in the signature spot, sign your name on a piece of paper, scan it in to a computer as a jpg document and insert the picture in the signature spot.) 

Page Two and onward: 

Abstract: (50 words or less – using Word – you can do a word count 

    – single spaced-12-point font with one-inch margins ) 

Describe the purpose and the results of this research. Don’t use first person. 

Introduction:  (300 words to 500 words – using Word – you can do a word count 

    – single spaced-12-point font with one-inch margins ) 

Write the purpose of the research and give any chemical equations, mathematical chemical theory and chemical reactions. Describe any theory of the methods employed.  Do not include math equations (such as average and standard deviation), but do include chemical equations such as Beer’s Law. Do not describe the experimental or how the research is done.

Example of an Introduction on how to drive a car:

In order to drive a car one needs a driver’s license.  A license is obtained form the motor vehicle department in your county after taking a test.  Studying for the test is required and a book is provided.  One needs a registered car with gasoline in it in order to drive as well.  Car insurance is also needed.  Once the knowledge of how to drive a car and the required documentation is in place, one can begin to drive a car.

Example of an Experimental Section on how to drive a car:

Sit in the driver seat and put on the seatbelt.  Make sure that all of the mirrors are in the correct position.  Place the key into the ignition and turn the key.  With your foot on the brake, move the transmission from park into drive.  Take your foot of the brake and place it on the gas pedal and with stirring begin to drive a car.

Do you see the difference in an introduction and an experimental section?

Experimental:  – single spaced-12-point font with one-inch margins 
Describe the experiments that will be reported on in the Data, Calculation and Results Section.  Use proper units and significant figures.  Use headings and subheadings.  

Data, Calculations and Results:   

a) Begin with a commentary of what will be coming up in this section. 

b) List your raw data in tabular form (use the Word Table Tool) and include borders. 
c) Provide observations in a narrative form. 

d) As you write this section continue with the commentary so that the reader is directed to look at the figures and tables. 

e) Perform all calculations. You can place all calculations here or give one typed calculation for each type of calculation required using the Microsoft equation editor 3.0 or better software.  After each sample, indicate that similar calculations are done for the others and refer the reader to a table of the results.  Use the equation editor at all times.  You must use superscripts and subscripts.  Long lists of data from spreadsheets do not need to be in the report. 

f) Produce all tables and figures required and clearly label each with a caption. Just “Figure 1” is not enough.  Again use the Word Table Tool and included borders.  Be creative – use thicker borders and thinner borders. Tables are titled on top, while Figures are titled on the bottom.  
g) Present the final results concisely, in tabular form. You must direct the reader in your commentary to look at your figures and tables.   

h) Titles and numbers must be assigned to all tables, graphs and figures. 

i) All graphs must be computer generated. 

Discussion and Conclusion 
a) Discuss results in a scientific manner with reference to tables and figure; tell the reader where the results can be found and their significance; make intermediate conclusions 

b) Discuss reliability of results and present a statistical analysis of precision, i.e. standard deviation (remember significant figures) 

c) Discuss sources of errors and suggest improvements. 

d) Any references used must be cited using superscripts. 
e) Suggest future work that should be done to further this research.

Reference:  List all references used (text, internet -  all of them and make sure you refer to them in your text above using the 1, 2, 3 method of citation – failure to cite is plagiary, they must be listed in the order they are referred to in the document and must begin with 1) 

Examples of Listing and Citing References 
 References 
 1.   Koether, M. and Msimanga, H.; Chemistry 2800 L Laboratory Manual; Kennesaw State University, Kennesaw, GA 30144; Spring 2007; pages 7-8. 

2.  Skoog, Douglas A.; Holler, F. James; Nieman, Timothy A. Principles of Instrumental Analysis, 5th ed.; Harcourt Brace College Publishers: Philadelphia, 1992: Chapter 2. 

3.  David R. Lide, Editor-in-Chief. Handbook of Chemistry and Physics. 79 ed; CRC Press, Boca Raton, 1998-1999. th
 Example of Citing References 
 A metal oxide semi-conductor field-effect transistor is commonly referred to as a  MOSFET.2
 If you use a website for information, you MUST cite it.  If you don’t, this is plagiary. For example, if you find on a website some information that you incorporate into your introduction or discussion, you must reference it with a superscript just like any other reference.  So on acid base titrations, if you look at graphs from this website you need to cite it like this: 4
 4.  http://www.chem.ubc.ca/courseware/pH/section14/content.html  accessed on February 24, 2008. 

 Journals found on websites are still journals and are cited as hardcopy journals like the following.  All of these can be found on the web. 

 5. Rodgers, Jessie; Koether, Marina. Analysis of Phosphoric Acid Content in Popular Carbonated Drinks. Letter.  J. Chem. Educ. 2005, 82, 1471. 
LABORATORY SAFETY POLICY

DEPARTMENT OF CHEMISTRY and BIOCHEMISTRY
We recommend that pregnant students or students with health issues (i.e. allergies, seizures, asthma, etc.) discuss their participation in the chemistry laboratory class with their physicians and instructors.  A list of chemicals that you will be using during the semester can be provided to the student to share with their physician.

In order to ensure proper and uniform safety procedures that meet national guidelines, the Department of Chemistry requires the following rules to be followed in lab:

1.
Wear safety glasses at all times.  Safety glasses must be impact resistant and have side shields; regular glasses and sun glasses do not provide protection and are unacceptable in the laboratory. Safety glasses and goggles are provided for your safety. Please clean them before and after use and return them to the proper storage location when you are finished using them.  Cleaning should only be done with soap and water; never with organic solvents.

2.
Contact lenses should NOT be worn during lab.  Chemical vapors may penetrate the material and cause the lens to adhere to your eye.

3.
LAB ATTIRE:     The latest fashion is not important when working in the lab. You will be working with chemicals that can ruin your clothes. One must wear full-covering shoes with socks and long pants/jeans or long skirts (mid-calf) in lab.  Tight fitting clothes (tights) can also accelerate chemical transfer to the skin and should not be worn.  Any divergence from these rules will result in expulsion for that lab period.  Absolutely no sandals/flip flops/clogs, shorts or short skirts are allowed. Remember if you drop something on the floor, the first thing it will splash onto is your feet and ankles.  Loose clothing (flowing sleeves and jackets with hoods) should be avoided and long hair should be tied back.

4.
Know where the fire extinguisher, shower, and eye wash are located.

5.
In case of an accident (fainting, seizures, major fire, etc) that warrants emergency response, call campus police at (770) 423 – 6666. Follow all emergency procedures whether it is the fire alarm, tornado siren, a power outage, etc. Make sure you turn off all electrical equipment and all bottles are closed before leaving the lab area.

6.
Do not eat, drink or chew gum in the laboratory.  No food opened or unopened is allowed to be brought into the lab or lab wing.

7.
Wash your hands and lab glasses/goggles before leaving the lab to remove any residual chemical.  (If you have ever made nachos with jalapeños and then hours later rubbed your eyes, you already have experienced the effect of residual chemicals).

8.
Do not sit or lean on the lab benches.  Chemicals may be present that you are unaware of from previous experiments that could harm you or your clothing. 

9.
Do not taste or smell chemicals unless authorized.  Chemicals are smelled only by wafting the odor toward you. Use caution.

10.
Horseplay or childish behavior is not permitted in lab.  Never perform any unauthorized experiment.  Unauthorized experiments are also considered horseplay and could result in serious injury.

11.
Never remove any chemicals or apparatus from the lab.  You could be carrying hazardous materials with you.

12.
If you have any kind of accident, report it to your instructor IMMEDIATELY.  Don't be embarrassed.  What you think is a small accident could be much more serious.

13. You will handle any glass or ceramic breakage by safely placing it into the broken glass carton. 

14. Access to the stockroom is available to obtain needed glassware, supplies and chemicals and deionized water. No unauthorized use of the stockroom is permitted.

15.
When transporting large containers, one should use the proper safety carriers.

16.
Try to take only the amount needed from the reagent bottles.  Never return reagents to the original supply bottle since they could contaminate the entire supply!
A quote to remember:  "Do as you ought-er, add acids to water".  (The reaction is exothermic and the reverse order may cause popping, boiling or splashing of the concentrated acids).


You will be required to provide your signature indicating that you have read the above rules and agree to abide by them. If you violate these rules, you will be asked to withdraw from the course.
CHEM 4100 – Directed Applied Research                  Contract between Faculty Member and Student

Student Name___________________________________________________________

Student ID # ____________________________________________________________

Contact information:  Cell phone # ____________________________________________




Email ________________________________________________

# of credit hours registered for: ________  x 3 =  _______________ hours in lab

Mutually agreed upon research schedule: 

(Print the days and times you will work on this project during the semester)
I read, understand, and agree to the safety rules, course policies and expectations outlined in this document:

Signed
(Student Signature)








Date

