Guidelines for Writing a Lab Report

General Guidelines

1-      Reports must be typed with no exception for broken printers since there is an entire cycle during which to complete the report.  

2-      Reports must be typed with 1” margins in Times New Roman 12 pt. font.

3-      The format of the report is very important.  It is basically modeled for you below, including how to label each section, when to bold, when to underline, when to use colons, when to use single-spacing, when to use double-spacing, when to use present tense, when to use past tense, etc.  Please don’t ignore these seemingly small details; they are important for your grade.  I have used all single-spacing and 11 pt. font in order to save space; please don’t model it!

4-      Spelling and grammar count in your overall grade for the lab report.  It is my goal that you become better writers, more specifically better scientific writers.  Scientific writing must be concise, free of flowery language, and particularly conscious of clarity.  Therefore, sentence fragments and misplaced modifiers are problematic in a lab report.  

5-      These reports must be stapled in the upper left hand corner before arriving at class.  

6-      No information may be shared between any two members of the class except for the information that is contained in the lab notebook from the actual exercise.  Nothing about the report may be shared.  Even if results are the same, every student must make his/her own tables and graphs.  Even though background sections may contain similar information, it may not resemble the language of another student in any way.  Another student should never see your typed lab report unless instructed to share by the teacher.  An absent student is entitled to see his/her lab partner’s notebook, only, with data and notes.  

Major Sections of a lab report: Title Page, Introduction in 3 parts, Methods in 2 parts, Results, Calculations, Discussion, and References
Title Page


 Must be typed on computer paper.  In the upper left-hand corner, your name, your period, my name, and the date that the experiment was performed should appear.  Next, it should include the # of the lab investigation and the title of the investigation centered on the page.  Finally, in the bottom right hand-corner, the names of any lab partners (with last names) for that particular experiment should appear.  Drawings or graphics relevant to the lab activity may be added if you are creative, but are not at all necessary.  

Introduction


This is a major part of the lab report and is broken down into three distinct parts.  This entire section must be written in the present or future tense.  It is as if this section is written before the lab experiment was performed.  Technically this section could be written before the experiment is performed and, in some cases, you will be assigned to complete this part of the report in advance of the experiment.  This entire section is double-spaced.  

Objectives-There should be several clearly defined objectives.  One must be to solve the specific problem being investigated.  Others that you add may pertain to learning or performance goals.  You should always add 1 or 2 minor objectives that you deem were part of the lab investigation.  These objectives should be in complete sentences and within a paragraph rather than listing.

Theory-This part contains any scientific theory that was important to this lab investigation.  Much of this section will come from your class notes and the discussion we have before the lab is begun.  However, you will also be required to use your textbooks, and sometimes the internet or other sources to find relevant information.  All important vocabulary words should be in this section.  All important theories, rules, and processes should be discussed.  All important scientists should be discussed that are relevant to the material of this investigation.  This part of the report should be an absolute minimum of 1 typed page for less complicated labs and will often be as much as 2 or 3 typed pages.  Keep in mind that although this section must be in your own words, it is not so much your original thoughts as it is a summary of others’ ideas.  This section will be long so be sure to make different paragraphs for different ideas.  It should read like an essay in the sense that it has introduction, body, and concluding paragraphs.  You may not copy exactly what is written in a text or on the internet or else it is considered plagiarism.  Therefore, at the end of your reports you must include a reference section that indicates your source(s) of information.  Be sure to use the correct APA format (online).


Hypotheses-This is usually your educated guess as to how the problem will be solved.  The hypothesis should have been answered already while you were in lab under the direction of the teacher.  Therefore, you are simply recopying what you wrote down as your hypothesis or your hypotheses on the lab day.  Make sure that your original class hypothesis appears here and not your revised one.  It is okay to be wrong here as long as you give adequate reasoning.  To receive full credit, all hypothesis questions must be answered and there must be reasoning behind them.  Don’t recopy the hypothesis question but rather word your hypothesis so that the original hypothesis question is clearly indicated by your answer.

Methods


This section is divided into materials and procedure.  It is in the past tense.  

Materials: In a sentence that begins, “The materials used in this lab were...,” give a listing of all the materials used in the experiment portion of the lab.  Pleased don’t vertically list the materials because it takes too much room that way.  

Procedure: In this portion of the methods section, you should describe the steps taken to accomplish the experiment in a manner such that your steps could be used by someone else to repeat this experiment.  Most often, you will have been given steps to follow and you can re-type these steps word for word.  Any text that appears in parentheses are additional notes and therefore should not be included as part of the procedure.  In cases where you are given a procedure with changes made, the changes must appear in your reports when you re-type the steps.  On some occasions, you will be permitted to cut and paste the procedure that appears on the class website.   In this event, you must properly format it for spacing and font.  You must make sure that it is accurate and you must change it to include any additions or modifications that took place in lab that day; it is merely a starting point for you to help save time.  

Results


There are several possible sub-sections included in this.  The analysis and results will usually include tables, figures, and graphs.  


Tables are used to organize your data and observations.  They must have titles and each column and row of the table must be labeled appropriately.  Units must appear if the numbers in your table need units to be clear and correct.  Tables should be titled as follows: “Table #1: Results from the addition of Sodium Chloride”  as an example.  A second table would be “Table #2...” with an appropriate title and so on.  Tables must be created in a word processing program with visible columns and rows.  Don’t create your tables in EXCEL or else the columns and rows are not visible.  If you don’t know how to make tables in WORD, see me for help; it’s not hard to learn.  


Figures are the more appropriate name for pictures or for graphs.  If it is a picture, it should be labeled with a title relevant to what the picture shows.  They must be done on blank, white, computer paper.  It may be necessary to show colors if the colors were relevant to the lab experiment.  You will be given instructions about color during specific lab periods.  Figures should be titled as follows: “Figure #1: A Sedimentary Rock When Cleaved” for example.  


If the figure is a graph, it must be done neatly on graphing paper unless other instructions are given.  Computer generated graphs are not acceptable (unless told otherwise), only because graphs must be done by hand on every regents so it is a good idea to practice.  Official graphing rules must be followed, which will be reviewed in class and posted on the class website.  These include using a title, axes titles, appropriately scaled axes, correct plotting, and a key if necessary to differentiate between more than one set of data.  Graph Titles should also begin, “Figure #2:  The Effects of Varying Sunlight on Plant Growth” for example. 


For each table or figure included in your reports, a caption must also be included.  It belongs directly underneath the table, figure, or graph and must be single-spaced.  Captions are brief descriptions of the trend(s) found in the table or graph. In the case of a picture, it is a brief description.  It should not be an inference but rather points out an obvious trend.  A caption is IN ADDITION to a title.  They should be in complete sentences and here’s an example so that you can understand the format as well:


Table 1 shows the relative amount of plant growth as the amount of water was kept constant and the sunlight was varied.  It appears that increased sunlight generally resulted in taller plants. 

Captions don’t make inferences; they merely explain what was happening.  They will give the trend on a graph (ex: as the sunlight increased, the plant growth increased), but they will not infer why any results have occurred.  The format as modeled above is that just the first part of the title is repeated, put in bold, and followed by a colon.  Then the caption is in full sentences and single spaced.  The caption should appear directly below the item it refers to, whereas the full title should have been directly on top of the item.  Note that the table or figure “shows” or demonstrates (present tense) but that the procedure or the results have already occurred so that that portion of the sentence is in the past tense. 

Calculations:  This section may not appear in every report, only in those in which calculations are necessary to obtain meaningful results.  They must be written in a strict 3-step format.  They may be typed, but in consideration that math is sometimes annoying to do on the computer, they may be done by hand, neatly, on looseleaf paper only and appropriately labeled.  The looseleaf paper must then be inserted at the back of the report.  In the report, there should be a typed section that says “Calculations: Appendix A” for example.  

The three steps to correctly report calculations are the following:

1-      write out the equation in words or variables and set it equal to your intended result

2-      substitute your data as actual numbers, but keep the equation equal to the result.  

3-      Solve your equation, still showing that your answer is the intended result.  

Example:  
(1)

density = mass/volume



(2) 

density = (500g) / (50mL)
(remember units!!!!!)



(3)

density = 10 g / mL

(still remember units!!)

Discussion 


This section should begin with a brief introduction.  It doesn’t need to be a whole paragraph, but it should ease us into the discussion just as you would with an essay, perhaps by talking about the main objective of the lab.  After the brief introduction, start discussing your results.  Take each table, figure, and graph (you can talk about more than one at a time if they relate) and summarize the trends that were seen.  Then be sure to explain WHY these trends were seen using related theory that should have been introduced in the beginning of the report.  Your results should now provide evidence for the theory and it is your job to make this link for your reader.  As you discuss each piece of the lab, you should mention whether or not your hypothesis was correct and why or why not.  This is the section where you really have to think.  For everything you say, you must refer back to your results specifically – for example, “Increasing the sunlight caused the plants to grow more as evidenced by Figure #2,” or “The microscope parts were successfully identified as shown in Table #3.”  Make other inferences here too.  Good discussions often compare and contrast different portions of the experiment.  You may need to do this depending on the type of lab.  In this case of comparison, again you would refer to the results by number (Figure #2 and Figure #3) and infer not only what the difference is between 2 parts, but WHY this happens according to theory.  There must be many paragraphs used in order to accomplish the above.  Part of your grade is dependent on your ability to organize what needs to be said into an order that makes good sense to your reader.  You may want to outline your ideas first.  


Also, in your discussion you must talk about possible sources of error.  Be very very specific.  You don’t want to say, “there were a lot of sources of error, such as measuring wrong.”  You must be much more specific like saying instead, “One source of error could have been measuring the volume of the water incorrectly by reading at the highest point of the graduated cylinder instead of at the meniscus.”  Make sure that as you talk about the error sources, you include ways to avoid these errors or suggestions about how to change or modify the procedure in order to avoid these errors.  There are ALWAYS sources or POSSIBLE error even the results are good.  What could have gone wrong?  What should future experimenters watch out for?


You can conclude your discussion by stating how successful the experiment was; this can be done by saying if the objectives of the experiment were met and mentioning again what they were.  You must also conclude by summarizing the major theories proven by this lab.  These are one or two major conclusions.  Finally, you must think creatively to discuss what the significance of this lab is for real life.  Tell us how the theory or the procedure or results may impact something in real life like another occupation or a household chore.  


This section is by far the most difficult and the most time consuming because it should contain all of your original thoughts and may require you to stare at your results until you can see the trends and make intelligent conclusions.  You can’t look up anything for this section except perhaps the theory that supports your conclusions.  (This theory should already be in the background of your introduction, however.)  It should be lengthy.  This section should be a minimum of 1 typed page and sometimes for more complicated reports 2 –3 typed pages.  It is double-spaced, should be organized into paragraphs, and written in the past tense since the experiment and the results have all occurred already.  

A generalized outline of a good discussion might look something like this:


I. Intro paragraph


II. Trend of table 1 and graph 1, theory that it is evidence for, and if the hypothesis regarding it was correct.


III. Trend of table 2 and graph 2, theory that it is evidence for, and if the hypothesis regarding it was correct.


IV. Compare and contrast graph 1 and graph 2, theory that this contrast is evidence for, and if there was one, if the hypothesis regarding it was correct.


V. Experimental error sources and improvement suggestions


VI. Overall conclusions about success and theories proven


VII.  Practical real life application

References


 I have posted an online link to help you to appropriately reference different sources.  Science uses APA rules so these are the ones I would like you to learn.  English uses MLA rules so please don’t reference the same for lab reports as you would for English essays.  You will need to cite in-text (May, 2006) in the theory section and at the end of the report in a references section. For the references page at the end, you should start a new page, whereas before this, all of the other sections could and should flow one right after the other.  Here, you should list all sources that you consulted in order to complete the report.  At least one source should be used for each report even if just a textbook in order to verify the theory in your notes or the internet in order to come up with a good real life practical application.  Internet referencing is tricky so you’ll get a handout on it.  I’ll also discuss in text citing more with you in class.  

Appendices

It would be best if your graphs were cut out and neatly pasted or inserted onto the computer paper of your reports in the appropriate sections, but if that proves difficult, graphs may be put in an appendix in the back of the report.  In the body of the report, where they belong, it should say its title and then the corresponding appendix.  For example…. Figure #1: Effects of Sunlight on Plant Growth (Appendix A)

As mentioned, this can also be done in the case of calculations done on looseleaf.

Calculations

 (Appendix B)

Then be sure to label the graph of the calculation sheet at the top with the correct corresponding appendix title.  

Tables may not be appended and must appear in the appropriate spot in the report.  Figures may be appended if necessary in the same manner as graphs.  

Appendices should come last, even after the references page.

REMINDERS OF SOME COMMON ERRORS

1 – Present tense in entire introduction.  Past tense in abstract and most of the rest of the report.  

2 – Single-spaced abstract, procedure, and captions.  Everything else is double spaced.  (The tables themselves can be whatever spacing is convenient to get them a good and appropriate size.)

3 – No first of second person pronouns. No “I can conclude that the sunlight benefited the plants.” Also, stay away from the “The students were able to conclude that the sunlight benefited the plants.”  The proper scientific way to write in lab reports is to use passive voice – “It can be concluded that the sunlight benefited the plants.”

4 – Bold, no underline, no colon, start a new line for text for major headings.  Underline, no bold, colon, start on same line for minor headings. (It is modeled in these guidelines.)

5 – Each section flows into the next.  The only items on their own pages are the title page, the references page, and if you have appendices.  

6 – Don’t forget to refer to tables and figures by number when using them as evidence in discussion. 

7 – Every table and every figure must have a FULL title and a full caption as modeled above.  

