AP Environmental Science Lab Report Format

Title Page
The title page should include the title of the lab, name(s), date and class period.
I. Introduction/Background 
             Basically, in this section you should discuss the underlying principles that are related to the lab.    DO NOT copy the background material from the lab manual. Give enough information so that a layperson reading the report would have sufficient background to understand what's going on.  I expect you to use your notes, your textbook and other resources in addition to your lab manual.  Use paragraphs in the writing of this section.  This section should conclude with the objectives of the lab.
II. Hypothesis, Materials and Method 
· State the hypothesis for the lab procedure.   DO NOT write "The hypothesis is...".  A hypothesis should be written as an 'if (independent variable)... then (dependent variable) statement'.   Please leave out the personal pronouns.  The hypothesis should always relate to the objectives of the lab
· Materials - should be a list

· Methods - should be outlined step-by-step except in special circumstances

III. Data and Observations 
            Data should be presented in tables, graphs and/or drawings.  All data should be titled and clearly labeled.  Graphs should be drawn on graph paper or constructed with a graphing program; they must be inserted in the data section of the report – NOT at the end of the report.  Best fit lines should be drawn or constructed for your data.  Under some circumstances, a curve may be the best fit line.  Remember to label units on axes and tables of data.  The independent variable should always be on the x-axis, and the dependent variable on the y-axis.  You should scale your graph to take up as much of the graph paper as possible (if using graphing paper instead of Excel).  Always include a key if there is more than one line.

            All observations recorded in the lab should be included.  

IV. Analysis 
           This section is the heart and soul of your lab report and where the majority of your lab grade will come from.  Answer all 'Analysis' questions  (graphs go in the data section) and/or  'Discussion' questions that appear in the lab manual.  Number each question according to what it is numbered in the lab manual, and write/type the complete question in bold.  Answer all questions in full sentences.

V. Discussion / Conclusion
In this section you will analyze the data and draw conclusions.  The conclusions should summarize major findings and relate to purpose and objectives.  The expected data should be compared with realized data, however, do not repeat the data in this section.  Instead, try to make generalizations about the results you got.  Make sure you answer the purpose question and address your hypothesis (accept or reject).
Irregularities should also be discussed in this section.  If the data points to an illogical conclusion, you can discuss the factors that contributed to the outcome. Sources of error and their effects on the results could also be included if necessary.  

References 
           If you are writing a lab report without using any references, you are probably not getting the best grade possible.  References (text, lab manual, and/or class notes at least) are expected.  You may use an informal format, but keep your style consistent and include source, author, and page numbers where appropriate.  Each section of the lab report should include references if applicable.
 General Information
· Your lab report should be typed (12 point font, double spaced, 1" margins). 

· Include a cover page 

· For the best possible score: 

· Do not deviate from the recommended form.  Please label each section of your lab report (title, introduction, data, etc.) 

· Turn the lab report in on the due date.

 
Tips for writing scientific reports
 

Scientific writing has a single overriding goal: clarity.  While poets, playwrights and novelists may get points for double meanings, flowery prose, or even some intentional vagueness, scientists don't.  Your goal in science is to present your results as clearly as possible.  Especially in biology, the questions and answers are often complex enough that you need to do your best to present them simply.  Below are some hints.

· Follow the format and do NOT mix sections.

· Read each section of the format before completing your lab report, especially at first.  This will help you avoid errors.

· Use an active voice and be specific.  (“We measured length, width, and height” instead of “Three variables were measured”)

· In the results, focus on the biological question and answer the question first.  Your methods may be used later as evidence for that answer.

· Don’t use the word “significant” unless you have done a statistical test!

Additional Help for Lab Reports

The Reader:  You are writing your report for a hypothetical reader (not specifically for your teacher).  You assume your reader is intelligent and educated in the basics of science   In other words, the reader is very much like you.  You do not assume that the reader has any prior knowledge of your question, your methods, or your experiment.  People often write best when they picture a specific reader.  Imagine that instead of writing a methods section for a class, you are writing a letter to your mother or to a classmate explaining exactly what you did in lab today, and your writing will become more clear and flowing.

 

	Poor:
	Improved

	We divided into groups of three and went across the street to the entrance of Quail Creek.
	Twenty-two high school students, divided into seven groups, went to a small grassy roadside area in a residential neighborhood in Charlotte, NC.

	Who is "we?"  Where is "Quail Creek?"  Means almost nothing to someone who wasn't already there.
	Would be informative even to a stranger.


 

Format:  follow the traditional format: Introduction, Methods, Results and Discussion. A common mistake is to mix the contents of the sections.  Avoid that!  Check that no results creep into your methods section, no methods into the introduction, etc.  Although the "IMRaD" format may seem a little stilted, each of these sections serves a specific purpose.  Type your reports, double-space, and leave wide margins (at least 1") for comments.  You don't need a separate title page (save paper - save trees).

 

Introduction: your goals are: (1) to introduce the question your report attempts to answer and (2) to put the question into context.  What is the importance of the question?  Why should the reader be interested?.  You should also introduce the organism or system you studied.  Start broad (importance), narrow to your specific question and species or system.  The introduction can be brief.

 

Methods: Your goal is to tell the reader what you did, in enough detail that the reader could replicate your study. Use the active voice and be specific.  Imagine you're describing your actions to your best friend.  Use the past tense (because you're describing what you already did).

 

	Poor:
	Improved

	For this experiment, three different variables were measured.
	We measured the length, width and weight of six salamanders to the nearest millimeter or gr. 

	(passive voice, vague - doesn't tell the reader much)
	(active voice, more specific.  The reader could replicate this)

	
	

	Poor:
	Improved

	We went to the cemetary.
	45 students from Butler High School gathered data at the Providence Cemetary in Charlotte, NC.

	(assumes the reader already knows the details.  See "The Reader" section, above)
	provides needed details for the reader.


 

Results: Your goal: to present the data in a way that makes obvious what the data say about your question.  This is the most important part of your report - if every other section is perfect and your results section is unclear, your whole report will be unclear or misleading.  This section will probably take more time and more thought than the rest of the report combined, so start your report by writing the results section.  Do the rest after.

 

Text of the results: Whether or not you use figures, you should start your results section with words.  Right in the first sentence, present the answer you obtained, and focus on the biological question, NOT on the methods you used.  You can mention the evidence at the end of the sentence, or in the next sentence.

 

	Poor:
	Improved

	RESULTS:  The result we obtained for the chi-square test was 17.6, the critical value was 3.8.  This allowed us to reject our null hypothesis.
	RESULTS:  Adult sparrows had significantly longer bills than juveniles (Chi-square = 17.6, p < 0.05.  See Fig. 1).

	Snore!  Where's the biology?  Null hypotheses are useful, but boring - focus on biology.
	this is what the reader is interested in.  Start the results with it. Note that this version has just as many statistical details, AND is shorter.


Tables and Figures: Often, you will report your results through an illustrative figure (a picture really can be worth a thousand words) or through a statistical analysis, or both.  The best way to present the data is whatever way gets the point across to the reader (you do have a point, don't you?).  With simple questions and simple data, often you can present the data directly in a table.  Comparing heights of two tree species:

 

      Species                        Average Height              # trees measured

 

      Pinus taeda                          22.6m                            54

      Pinus palustris                     33.5m                            52

 

The reader can tell which species averages taller, right?  A figure here wouldn't add much.

 

However, it's easier for the reader to see patterns in complex data when the data are shown as a picture than as a huge table of numerical values.  Assuming you're constructing a figure, here are some assorted tips.

 

      - Use space efficiently - Poor figures are small and have all the data crammed into one corner.  Use the whole page, trim out distractions, make sure the horizontal and vertical scales are set to show the patterns clearly.

     - There is no special virtue in presenting more data.  If your presentation is too complex for the reader to understand, you have failed.  So ask yourself: are all the data I have gathered relevant to the question I'm asking?  Leave irrelevant data out.  If all the data are important but the resulting figure is too complex, then can you divide the data between several, simpler figures?  Does it make sense to plot averages instead of all values, or to lump data into categories?  Make it easy for the reader!

      - Give your figure a descriptive title.  "Experimental Studies in Ecology have Increased since 1980" is better than "An analysis of the contribution of two different study types in the journal Ecology"  (the first title leads the reader to look for the relevant pattern in the data, the second doesn't.  Both of those titles are better than "Analysis of the Journal Data," which says next to nothing..  The title should include enough information that the figure can stand alone.  Even without reading your paper, someone should be able to look at your figure and get the point. Make it easy for the reader!

      - Label axes clearly and legibly. (make it easy for the reader)

      - If the visual elements of your figure need explanation (for example, blue dot = male, red = female), use labels on the graph itself, rather than putting a legend in the margin.  If the reader has to take his eyes off the figure to go searching for a legend, you're making it harder for him to understand the point (make it…etc.)

 

 

Discussion:  If you've done a good job on your results section, the discussion should be easy.  Briefly restate the conclusion your results led you too and discuss possible explanations for this result.  Why do you think the answer was what you found?  What is the greater importance of your finding?  This is where you bring in your own knowledge (or consult references) for context.  You have a lot of latitude here to express your own opinions or observations.  

When you speculate (and you should), make clear that you are speculating.  If you think something may be true, don't pretend you know absolutely you know it's true.  Pretending to certainty makes you look stupid if you're wrong.

 

Random tip #1:  Avoid statements like "I hypothesize that the result will be X."  in the intro, and statements like "My hypothesis, X, was thus proved correct" in the discussion.  Why is this poor form?  Two reasons: 

1.  It sounds like you're congratulating yourself for guessing right.  Anybody can guess right half the time, more than half if they decide on what their hypothesis was with 20-20 hindsight.

2.  As a scientist, you're not out to prove a point, you're out to find out what the data tell you.  If you sound like you're personally invested in your hypothesis, it calls your objectivity into question.

 

	Poor:
	Improved

	In this experiment, we investigate shrimp survival in the presence or absence of plants.  I believe that shrimp will live longer when plants are provided.
	 

In this experiment, we measure shrimp survival in the presence or absence of plants. If shrimp are in the presence of plants survival numbers are expected to be the greatest. 

	In this experiment, we investigate shrimp survival in the presence or absence of plants.  It is hypothesized that shrimp will live longer when plants are provided.
	


 

Random tip #2:  Use the words "this" and "it" very sparingly, and only when it's crystal clear what they refer to.

 

	Poor:
	Improved

	The rat ran into the wall of the maze.  It was black and blue.  
	The rat ran into the wall of the maze.  The rat suffered bruises on its snout.

	What was black and blue?  The wall?  The maze?  The rat?
	Or: "The rat ran into the wall of the maze, which had been painted in pastel colors before the experiment."


 
Random tip #3:  The word "significant" has special meaning in science.  Significant means "statistically proven to be unlikely to result from chance."  Don't use "significant" when you simply mean "large" or "substantial.'

 

Random tip #4:  Never start a lab report by saying "The objective of this lab was…."  See above, under "introduction."  Start broad, then narrow down.

 

Random tip #4:  Computers express very small numbers like this: 7.54E-8.  You need to translate that out of computerese: 7.54 x 10-8 (or 0.0000000754).

(adapted from source: Ms. Tucker, Northview High School)


