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Guidelines for Experimental Research and Reporting

Included in this packet is an overview of key aspects of experimental research and reporting including: 1. Laboratory Report Format, 2. Experimental Organizer Format, 3. Graphing Guidelines, and 4. Research and Citations Guidelines.

1. Laboratory Report Format









A. 
Title: Write a single informative sentence, specific to your experiment, stating the independent and dependent variables that were investigated. Use the “The Effects of…IV…on the…DV.” format.

B.
Introduction: In paragraph form, present background information for the experiment, including connections between the experiment and the “real world”. Incorporate and cite information from your research. Outline the general purpose of your experiment by emphasizing the motivation and justification for doing the study. Use the following questions to guide your writing of the introduction.

• What background info./prior knowledge supports the experiment?

• What is the experiment designed to test (the effects of the IV on the DV)? Why is it important?

• What are the predicted outcomes of the experiment? Explain. 

C.
Hypothesis: A hypothesis is based on prior knowledge, background research and observations.  In one sentence, state the anticipated effect of the independent variable on the dependent variable. Use the “If…IV, then…DV” format. Be specific: A good hypothesis is one that can be clearly supported or refuted by your experiment. 

D.
Experimental Design (Procedures):  In paragraph form, based on your Experimental Organizer (see Experimental Organizer Format) describe how to conduct the experiment.  Include a thorough description of the materials, procedures and methods of data collection. The independent variables, dependent variables and constants should be described in context. Step listings are not acceptable. Provide sufficient detail to allow a reader to repeat the study. 

E.
Data/Results (complete each of the following which apply to your experiment):

Data Tables: Data tables must be well-organized, clearly labeled and complete with data, formulas and statistical calculations.

Graphs: Graph(s) of the data must be in a format that appropriately represents the data (i.e. line, bar or pie graph). Graphs are titled with accurately scaled and labeled axes (see Graphing Guidelines).

Laboratory Notebook: All drawings and diagrams must be carefully and accurately completed.  They should be scaled, and labeled. It is recommended that all drawings are done in pencil.  Descriptive/narrative observations do not need to be in sentence form. They should, however, be detailed and well-organized. Have a dated entry for each time you work on your experiment.

F. 
Discussion: This is a written interpretation of the data/results for the experiment. The focus of the discussion is on the experimenter’s understanding of the results especially trends and anomalies—explain why what happened happened. The variables, constants and experimental design should be fully analyzed, complete with specific data and observations to support the analysis.  Compare the findings to other research (in class or literature) and propose explanations for discrepancies. Make suggestions for design and/or procedural improvements, as well as recommendations for further study.

G.
Conclusion: Briefly restate the purpose of the study and the major findings of the experiment.  Reflect on the hypothesis, was it supported or refuted? Briefly explain why this may have been the case.

H.
References Cited/Bibliography:  Follow the standard citation and bibliographical format of scientific writing to give credit to the author and/or publisher of the researched information (see Research and Citations Guidelines). 

2. Experimental Organizer Format









	Title/Purpose (What are you hoping to learn?): A statement that reflects the variables being tested in the experiment.  Often written as The Effects of …(IV)… on the …(DV)

	Hypothesis (What do you expect to happen?): A prediction about the relationship between the variables that can be tested.  Often written as “if”, “then” statement.


Experimental Design: (This is an outline)

	Independent Variable (what you will be testing; “cause”): The variable that is tested (i.e. the one that is purposefully changed). 

Category of I.V.: (Continuous or Discontinuous)

	Levels (treatments) of I.V. The modifications of the independent variable. (2 or more plus the control, which must be identified)
	
	
	
	
	

	Number of Trials 

(# of times each level of I.V. is tested)
	
	
	
	
	

	Dependent Variable (your method of measurement/what your data will be; “effect”): The variable that is measured (i.e. the data collected).

Category of Data (type of data collected): Qualitative or Quantitative

	Constants (conditions which are the same for each trial): All factors that remain the same throughout the experiment


3. Graphing Guidelines 

· Create the correct type of graph based largely on the independent variable.  Use a line graph for continuous data and a bar graph for discontinuous data.  A pie chart can be used to show percent of whole.

· Always use graph paper when graphing by hand. Use a ruler for all lines.  Graph in pencil first, then trace over it in ink. 

· All graphs should be titled by stating the relationship between the independent and dependent variables.

· Label each axis, with appropriate unit in parentheses (example: Grwoth [in meters]). The x-axis represents the independent variable, while the y-axis represents the dependent variable.

· If multiple data sets (for example, in different colors) are included on a graph, it must include a key.

The Line/Scatter-Plot Graph

 Constructing a line graph or scatter-plot.

•
Draw and label the x and y axes of the graph.  Indicate the appropriate units for each variable.

•
Determine an appropriate scale for each axis.  Do this by finding the range of the values to be graphed (maximum - minimum), divide this range by the number of grids on the graph paper.  To display the data most clearly, increments should increase using even values (i.e. 2, 4, 6, 8, not 1, 3, 5, 7).

•
Carefully plot the data.

•
Line Graph: Connect the points (straight line) starting with the first data point and ending with the last data point.  Do not start at the origin unless you have that data (0,0).

•
Scatter-Plot: If interested in a linear relationship between the IV and DV, then draw a line of best-fit.

The Bar Graph

Constructing a bar graph.

•
Draw and label the x and y axes of the graph.  Indicate the appropriate units for each variable.

•
Evenly space the x-axis with the levels (treatments) of the independent variable. Evenly distribute the values along the axis, leaving a space between each value.

•
Determine the appropriate scale for the y-axis, using the method described for line/scatter-plot graphs above. Subdivide the y-axis accordingly.

•
Draw a vertical bar from the value of the independent variable on the x-axis to the corresponding value of the dependent variable on the y-axis. Leave space between each bar.
4. Research and Citations Guidelines
Becoming familiar with background information is an important part of the process of choosing an experimental focus.  Always start with what you know and what you have observed with your own senses.  In addition, research helps you develop an appropriate hypothesis and later, discuss your results.  The guidelines below will help you organize your background research.

Choosing sources

Try a varied approach, realizing that any one source may not be reliable--especially on the internet.  Places to begin include school-recommended web pages, world wide web search pages, and school and public libraries.  Ask questions of teachers, librarians, professionals in your field and other experts--interviews are a great and quick source of information.

Taking notes

Whether taking research notes off the computer, from a book, or during an interview, it is important you record all the citation information you will need later.  Before you begin taking notes, record the following about your source: 


Title (article and volume when appropriate)


Author


Date of publication/ interview


Publishing information (company, city, etc.)


Page numbers

Once you have the above citation information you may begin writing down the research information you are seeking.  Don't forget to "quote" anything cited word for word.

Citing sources in body of lab report

Any information used in your laboratory report that is not common knowledge should be cited--whether it is a direct quotation or not.  The format for scientific citations within the text of a paper is as follows:

(Author's last name, Year of publishing)

If the author's name is not available, use the first words of the Title or Publisher (full citation information will appear in the References Cited section).  Also include the page number only if the citation is a direct quote.  See the “In-text citations” on reverse and the following examples below:

Quotation: 

"Newton's universal law of gravitation shows that the force of gravity between any two objects is directly related to the masses of the two objects but inversely related to the square of the distance between the centers of the two objects" (Spaulding and Namowitz, 1994, p. 406). 

Non-quotation: 

Salinity dropped from 17 ppt in 1999 to 15 ppt in 2002 (sfbay.org, 2002).

References cited section

Use your notes to create the References Cited section (section H of Laboratory Report Format, also known as a Bibliography).  Entries should be listed in alphabetical order.  See the format examples on the reverse.

Rules For Reference Citations And Bibliographies (American Psychological Association Guidelines)
The References Cited section is a bibliography of sources used in producing your report.  It usually appears at the end on a separate page, alphabetically by main entry (e.g., author or other first component).  Use the formatting guidelines depending on the source type you used.

Bibliographies:

Book: no named author:

Title. (date). Place: Publisher.

Book: one author:

Lastname, Initial. (date). Title. Place: Publisher.

Book: same name after first entry:

___. (date). Title. Place: Publisher.

Book: with editor:

Lastname, Initial. (Ed.) (date).Title. Place: Publisher.

Book: with translator:

OriginatorLastname, Initial. (date). Title. (Initial Lastname, Trans.) Place: Publisher.

Book: corporate author:

CorporateAuthor. (date). Title. Place: Publisher.

Book: two (through six) authors:

1stLastname, Initial, NextLastname, Initial, & EndLastname, Initial. (date). Title. Place: Publisher.

Book: more than six authors:

Lastname, Initial, et al. (date). Title. Place: Publisher.

Work in an anthology:

Lastname, Initial. (date). Selection. In Initial Lastname (Ed.) Title. (pp. x-xx) Place: Publisher.

Article in a reference work:

Lastname, Initial. {if known} (date). Selection. In Initial Lastname (Ed.), Title  (Vol. x, pp. x-xx). Place: Publisher.

Periodical article:

Lastname, Initial (year, Month day). Article. JournalTitle, pp.x-xx.

or

Lastname, Initial (year, Month day). Article. JournalTitle xx (issue#), x-xx {pages}.

Government publication:

GovernmentAgency. (date). Title. Place: Publisher.

Map or chart:

Title, [Medium]. (date). Place: Publisher.

Speech:

Lastname, Initial. (year, Month day). Speechtitle. In Meetingtitle. Place: SponsoringOrganization.




Interview:

Lastname, Initial, Personal interview, Month day year.

Correspondence:

Lastname, Initial. (date). [Letter to Initial Lastname].

Mass media:

Lastname, Initial (Producer), {if known} & Lastname (Director). {if known} Title. [Medium]. Place: Distributor.

Recording:

Lastname, Initial (Function). (date). Recordtitle. [Medium} Available: Vendor, Place.

Database source:

Lastname, Initial. {if known} (date). PublicationInfo. DatabaseTitle. [Medium]. Available: Vendor, Place.

CD-ROM source:

Article. (date). ProductTitle. [Medium]. Place: Publisher.

Electronic source:

Lastname, Initial. (Dateofwork). Title. [Online]. Available email/ftp/telnet/http:address [dateofaccess].

In-text citations:

Sources are acknowledged in the body of the text as follows:   ... text (Lastname, date, page #).

Two authors (non-quote):

(1stLastname and 2dLastname, date)

More than two authors (non-quote): [note: the first time, cite all names]

(1stLastname, NextLastname, and EndLastname, date) then (1stLastname, et al, date)  

One or two authors (direct quote):

(lstLastname and 2dLastname, date, p. x)

More than two authors (direct quote): [note: the first time, cite all names]

(1stLastname, NextLastname, and EndLastname, date, p. x) then (1stLastname, et al, date, p. x)  
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