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Edit Guidelines for Preparing a Research Report

Excerpts from "Successful Lab Reports," by Christopher S. Lobban & Maria Schefter, Press Syndicate of the University of Cambridge, NY, 1993.

"A Short Guide to Writing about Science" by David Porusch, Harper Collins College Publishers, NY, 1995.

Audience
Write for a professional chemistry audience as though you were intending to publish in the journal Analytical Chemistry or the Journal of the American Chemical Society.  Many of your readers will be people who are not here on campus and who do not know ahead of time what your experiment was intended to accomplish, nor how you will go about it.

Title

should include essential key words
name of hypothesis, theory, or phenomenon

name of method used in investigation

direction of results

verbs

title, author, lab partner, and abstract should appear on the first page

write and sign the Honor Code pledge on the first page

"I have neither given nor received unauthorized aid on this paper"



______________________

Abstract
summarize the objectives

summarize numerical results (with standard deviations/confidence limits)

state hypothesis, supported or refuted?

compare result with literature/known value

identify instrumental/experimental technique

What is the scope of this work?

Who is likely to read it?

What is the most significant result?

no great detail -minimum information necessary to understand the significance 

less than 1/2 page, single spaced

Introduction


provide context

relevant facts from literature, with cited sources

how do these facts lead to the current project - facts that do/don't fit theory

what is the central question of this project?  (why, when, how, where, what, who)

provide experimental objectives (with hypothesis)

describe methods for study

principles of experiment/instrument

not a treatise on how a technique works

Experimental


succinct report from laboratory notebook

procedures
- from reference?, modifications? sample preparation?



techniques
- illustration of apparatus if unique

instrumentation 
- model number and manufacturer, special equipment, special software

precautions

reagents

- source, grade, purification method, amount

concise as possible

standard procedures referenced by name only, no unnecessary detail

sufficiently detailed

any chemist at your level of understanding could read your paper and repeat the work

Results and Discussion

present an organized and efficient explanation of results

representative spectra, chromatograms, etc.
(figure)

calibration curve (if applicable)

(graph)

numerical results and standard errors
(table)

ORDER COUNTS!

use senses to relate qualitative results

only and all relevant data

use visuals efficiently


must simplify information - 1 graph/figure/table = 1000 words

supplements text

introduce and explain each figure, table, diagram in text

self-contained and self-sufficient - no additional info necessary

must have title and caption, notes as necessary

numbered sequentially as they are referenced in text, embedded in text

medium is appropriate to the message

size matters - axes, labels, legend, etc.
answer the question "What do the results mean?"


interpretation - your results, hypothesis, published literature


identify strengths of your results


sources of error in results - keep it cool and scientific and quantitative


data excluded?  assumptions made?  tests of data quality?


reliability of results


support or refute hypothesis?

Conclusion
draw conclusions 

relate to introduction/context

how does conclusion evolve from results?

don't overstate your case

suggestions for improvement, additional experiments

end as broad as the introduction started

References
number consecutively in order of appearance

list in order at end of paper

follow appropriate form (ACS Style Guide)

Journal article:
Jeong, S. H.; Borisov, O.V.; Yoo, J. H.; Mao, X. L.; Russo, R.E.  Analytical Chem. 1999, 71, 5123-5130. 

Book:
Harris, D.C.  Quantitative Chemical Analysis, 5th ed., W. H. Freeman and Company, New York, 1995.

Article in edited book:
Tans, P. P. in Perspectives in Environmental Chemistry; Macalady, D.L., Ed.; Oxford University Press, 1998; pp 271-291.

NO WEB SOURCES

Error Analysis Appendix

sample calculations of statistical estimates and tests

sample calculations of error propagation

discuss potential systematic errors

qualitative and quantitative effect of systematic errors on results

General Thoughts
use narrative style

active voice where possible




avoid "I" and "we"




objectivity not advocacy




analytical not emotional
