Outline for Senior Biology LAB REPORTS
*The end of this document has link to some example reports with annotations.
INTRODUCTION

This section describes 
1. The purpose of your experiment and the justification of the importance of the experiment
2. Referenced background research that drives/determines your purpose and methods. 

3. The basic summary outline of the methods that will be used (NOT detail amounts and re-write procedure)

4. The theoretical predictions of what the results should be (hypothesis) in the last short paragraph. 
Tips for the Introduction (Adapted from Richmond.edu)

· Reference all statements of fact-  to a textbook, lab manual, reputable internet resource etc. 
· Define specialized terminology. If it’s new to you,  best to define it! Higher levels of biology don’t require definition of basic biological terms. Use your judgement here. 
· Never set out to prove, verify, or demonstrate the truth about something. Rather, set out to test, document, or describe. Nothing can be "proven" indisputably in science, and it is important to keep an open mind when interpreting the results of you experiment. 4. Be brief. Only information that is relevant to the experiment should be presented in the introduction. Any description and explanation that is necessary for understanding the purpose of the experiment should also be included.

· Write an introduction for the study that you ended up doing. Write the introduction LAST and describe the experiment actually performed. 
· Use the past tense for actions completed 

MATERIALS

A bullet-point list that contains the correct name and quantities of all equipment and supplies used. It is often necessary to use a labeled diagram of an apparatus or setup. 

PROCEDURE 
· In past passive tense write the steps you ACTUALLY performed (not how you were planning to perform them). See 

· http://library.vcc.ca/learningcentre/pdf/vcclc/LabReports-PassiveVoice.pdf
· Write in a STEPWISE manner (not a paragraph like some examples will show)

· You do not need to write things like “The equipment was collected and set up” - But you DO need to include details like “4mL of acetic acid were added to each test tube”

· Don’t report any results in this section. 
RESULTS:

Provide a data table with relevant results. This table should be a SUMMARY of your PROCESSED data. You may record averages of multiple trials as an example. Raw data can be presented in an appendix at the end of the lab The data table should be labeled at the bottom with descriptive text: 
Table 1: The relationship between plant height and colour of ambient light. 
Following the table, it is often necessary to include a figure. Choose the type of graph wisely. Categorical analysis usually requires a bar graph but many relationships require a line graph. Think about whether a line of best fit is appropriate. Usually the independent variable is on the x-axis and the dependent variable is on the y-axis. The figures don’t need a title but should be labeled in the same method as the tables. 

CONCLUSIONS:

The purpose of this section is to ANALYZE and INTERPRET your results. 

Analysis:

· Write a statement that describes the TREND that you observed.

· What do the results clearly indicate?

· Analysis (strengths and limitations) of the experimental design

Interpretation

· What is the meaning of your findings?

· Compare your results to your EXPECTATIONS made in the hypothesis.

· Use known theories to explain your results

· What questions do your results raise?
· Are there any ambiguities or outliers? Is there any experimental error? If so, provide reasons for problems in the data. 

· Compare your results to similar investigations (where appropriate),

TIPS

· Do not fill your conclusion with numbers. 

· You may identify some sources of error and how you could improve your lab to get better results but DO NOT spend the majority of the conclusion ‘blaming’ human error for why you didn’t see what you hypothesized. Disproving your hypothesis is still good science!

REFERENCES:

Biology lab reports cite references in two ways:

1. Embed citations within the text (usually in the intro and conclusions sections)

· Example: The relationship between plant height and light colour has been documented (Thorpe et al., 2011).
2. Cite references at the end of the lab report in APA format.

· Consider using http://easybib.com or the Green Research Guide that the library provides https://ehsslibrary2.files.wordpress.com/2014/09/2012tdsbgreen_research_guide.pdf

EXAMPLE REPORTS and other LAB REPORT GUIDES
Good example lab but format varies a bit and references are not embedded and the “results” section is a bit long. I’d suggest the result analysis could be reserved for the discussion.

http://www1.dcsdk12.org/secondary/dchs/docs/652838.pdf
http://uca.edu/writingcenter/files/2012/06/TS-Bio-Lab-Report-3.pdf 

(The methods section in this is not written in steps!)
http://highmail.highlands.k12.fl.us/~rileyk/IB%20Biology%20Lab%20Report%20Template.pdf
(This one is a good guide but doesn’t use exactly the same sections as we do).

	Names:

	Category
	Criteria
	Value
	Score

	INTRODUCTION
	Background
· Includes background research about the test variables in the experiment and related investigations on these variables.

· Background information is used to develop a rationale for completing this investigation. 
	20
	

	
	Purpose and Hypothesis

· In the final paragraph of the introduction a clear research question is stated. 

· A hypothesis is written that is based on the background research and makes a clear prediction about what relationship is expected between variables in the lab. 
	
	

	MATERIALS
	· List of all materials is provided in point form. Quantities and details are provided.
· Labeled diagram of lab equipment set-up is neatly drawn or produced on the computer (where applicable)
	5
	

	PROCEDURE
	· Is written in Past Passive tense with appropriate scientific terminology

· Shows that only one variable is being manipulated and all other potential variables are held constant. 

· Specific formulas or equations for reactions or equations used during the lab are shown

· Procedure gives the full details of the experiment so that it could be exactly replicated by someone who has no background in this topic.
	10
	

	RESULTS + ANALYSIS
	Data Collection

· Processed data (averages etc.) are represented in a professional chart with appropriate units and section titles.
· Each chart has a caption below (Table 1: explanation of table should follow)
· Samples of any calculations and raw data are shown in an appendix.
	5
	

	
	Graph(s)

· Specific data to be discussed in the next section should be modeled graphically.

· Graphs normally show the independent variable on the x-axis and the dependent variable on the y-axis. (Some variations exist!)

· Appropriate units and titles are on each axis.

· Each figure has a caption below (Figure 1: ……)
	5
	

	DISCUSSION
	Summary

· Starts by describing the trends observed and the relationship between variables. (Example:  “As __________ increased, ____________ decreased/increased.)

Analysis and Interpretation
· INTERPRET the lab data (Explain Why? How? So What?)

· Treat unexpected results with value.  Comment on and reasoning for these results.

· Answers pertinent analysis questions (each lab is specific) while discussing trends

· Identification of main areas in the lab methods that are most likely responsible for measurable experimental error and suggest how it could be improved if the lab were replicated.
	10
	

	OVERALL PRESENTATION
	· Report includes a title page with names, course code, due dates, teachers’ name and title of lab.

· Report is printed with no visible corrections

· Report is written in such a way that others could accurately duplicate the experiment

· This rubric is attached at the back of the lab report.
	5
	

	REFERENCES
	· Research references used to prepare the lab are listed in APA format. 

· References are embedded in the introduction and discussion (where appropriate)
	5
	

	
	TOTAL
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