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Each student is expected to keep a laboratory notebook. This is a chronological log of everything the student does and observes in the laboratory. Laboratory notebooks are the primary form of documentation in a laboratory where research is performed or where questions are investigated. A laboratory notebook is an extremely important legal document in both academia and industry. It can be used to document the honesty and integrity of data for publication, and trouble-shoot problems in any laboratory environment (in industry, it can also be used to establish a patent claim; assign credit for discovery of a phenomenon; it can be subpoenaed in litigations; it can be examined by the FDA, EPA or another regulatory organization). Therefore, it is critical that the laboratory notebook be used properly and consistently. 

There are also formatting rules for more formal settings but they can be adopted in any setting and they are summarized in Table 1.

In a classroom, your laboratory notebook is purchased by, and belongs to you. In a research laboratory, you may or may not be able to keep your laboratory notebooks. (In a company, laboratory notebooks are generally distributed to individual investigators by a company representative. The notebook belongs to the company.)

What should you write in your notebook

Include all the information you might possibly need in the future, even if it seems obvious or trivial at the moment. A laboratory notebook should be complete enough that you or another person could exactly repeat your work based on information in the notebook.

Raw data are the first records of an original observation. Depending on the situation, raw data may be recorded into the laboratory notebook with pen by the investigator, may be a paper output from an instrument, or, increasingly, may be recorded directly into a computer medium. It is essential that a scientist or operator save raw data, that it never be altered or edited, and that raw data be retrievable. Often, outputs from instruments, photos, and other paper data are labeled and securely taped into a laboratory notebook.

Table 2 summarizes information that should be in any laboratory notebook, whether the notebook is used in a research setting or a testing laboratory of some type. 

TABLE 1

THE LABORATORY NOTEBOOK FORMAT

· Keep your laboratory notebook in chronological order. It is essential to keep your notes in order by date. 

· Formally you must use a bound notebook, not a spiral or loose leaf notebook from which pages can be removed.

· Label the book with your name, the college name and program name, and the starting and ending dates covered by the notebook.

· Make sure every page is numbered consecutively (top of each page) before using the notebook.

· Set aside the first three pages for a table of contents and label each page “Table of Contents”.

· Never rip out a page.

· Make all entries in ink, never in pencil.

· Enter all observations and data directly into the notebook--not onto a paper towel.

· Cross out errors with a single line; never erase mistakes. Never try to obscure, erase, or ignore a mistake. Identify errors and explain them.

· Be legible and clear in your writing.

· Don’t leave blank areas on pages; draw a diagonal line through unused portions of pages.

TABLE 2

WHAT SHOULD BE RECORDED IN A LABORATORY NOTEBOOK: GENERAL GUIDELINES

· Your name (lab partner’s name if any), page number, and date at the top of every page.

· A descriptive title at the beginning of every page.

· One or two sentences explaining the objective of the exercise, experiment, or procedure you are about to perform.

· If you have consulted an article from a journal or a method from a book, the article or book must be completely referenced. 

· Record all the materials and equipment used. 

· Write down all the steps in the procedure you follow.

· Record any calculations that you perform.

· Record any relevant information such as weights of reagents, balance used, temperature, dilutions prepared, standards used, etc.

· Record any data that you obtain in a tabular form. It is acceptable to tape recordings from instruments into the notebook. Label the notebook to indicate what is taped there and its date.

· Record all problems, mistakes, observations, or changes you made in the procedure.

· Where appropriate, include diagrams of equipment and set-ups, chemical formulas, and other illustrations of the work.

· Begin every new exercise on a new page.

· Keep a table of contents. The table of contents includes both a title and date for each experiment or procedure and a brief description of the entry. You will use the table of contents to find specific information, so describe each entry with at least a line or two. Allow from three to ten pages for this at the beginning of the book.

· Do not leave blank space at the bottom of a page; rather, put a diagonal line across any unused portions of the page. 

Laboratory Notebook Basic Formatting Checklist

· Is the notebook legible? 

· Is your name on every page? 

· Is the notebook filled out in pen? 

· Is every page numbered? 

· Is every page signed and dated? 

· Are mistakes crossed out so they can be read? 

· Are there no blank spaces? 

· Is the table of contents complete and clear? 

· Does every new exercise begin with a purpose? 

· Does every new exercise begin on a new page? 

· Is the notebook chronological? 

Reporting Quantitative Analytical Results and Significant Figures

In laboratory work you will generate quantitative results, that is, numerical data. There are accepted ways to record numerical data in your laboratory notebook. If different scientists report the same data in different ways, these differences can result in confusion and errors. The topic of how to record and report analytical results is so important that it has been the focus of meetings and articles and is discussed in the United States Pharmacopoeia, the manual that guides the pharmaceutical industry! Below are the conventional ways to record numerical results in your laboratory notebooks.

Numerical values that are counted are treated differently than values that are measured. 

Counted values generally are not rounded and are reported exactly as they are counted. There should be no uncertainty in counted values, unless the numbers are very large. For example, if you perform an experiment with 20 mice, you can be certain that there exactly 20 mice, not 19 or 22.

Measured values, such as the length of an object, or the weight of a sample, are different than counts. Measurements involve a comparison between the item being measured and some standard. For example, we measure the length of an object by comparing it with a standard, a ruler. There is always some uncertainty whenever a measurement is made. Thus, when a ruler is used, if the object’s length falls between two of the lines on the ruler, then there is some uncertainty in the actual length of the object. Furthermore, the ruler will only read length to a certain number of places. Significant figure conventions apply to measurements and very large counted values.

In your laboratory notebook, record all data with the number of significant figures provided by the instrument or test method you are using. Unless you are told to do so, do not round values before recording them in your notebook. For example, suppose a particular balance can reliably weigh an object as light as 0.00001 grams. On this balance, sample Q is found to weigh "0.12300 g". It would not be correct to report that sample Q weighs "0.123 g" because information about the certainty of the measurement is lost if the last zeros are discarded. In contrast, if sample Q is weighed on a balance that only reads three places past the decimal point, it is correct to report its weight as "0.123 g". It would not be correct to record the weight as "0.1230" g because the balance could not read the fourth place past the decimal point. It is assumed that when you record data from an instrument or measuring device that you are sure of all the digits except the last one to the right, which is assumed to be estimated. When you are recording a value that is not a digital readout, for example, the volume in a graduated cylinder, or the length based on a ruler, then record all the values of which you are certain, plus one additional place that you estimate. When you record the values from a digital readout, such as a balance, record exactly what the instrument reads.
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