Writing Lab Reports Guidelines

(Adapted from R. Irish, Language Across the Curriculum. University of Toronto)

1. Title Page

a. Should be informative.  Reader should be able to determine the purpose of the investigation from it.

b. Concise

c. Formatted with Title in middle of page. Student name, lab partners’ names, and date that the experiment was performed should be located at the bottom of page.

2. Abstract

a. Written after lab was performed.  Maximum of 200 words. It is a summary that allows the reader to decide if he/she needs to actually read the entire report..

b. Must Haves

i. Purpose of the experiment

ii. Key Result(s)

iii. Major conclusion drawn from experiment.

c. May Haves

i. Concise description of lab method / technique.

ii. Concise explanation of scientific theory or concepts related to experiment.

3. Introduction

a. Leads reader into experiment without rewriting the entire purpose or procedure.

b. Must Haves

i. Clearly stated purpose.

ii. Explanation of important background concepts and theories in relationship to this particular experiment.

c. May Haves

i. Description of lab technique used.

ii. Description of lab equipment used.

4. Materials and Safety

a. Lists of materials used in experiment.  

b. Lists of Safety guidelines both general and specific to this experiment.

5. Procedure

a. Paragraph form as opposed to cookbook style.

b. Description of ACTUAL lab process not planned method.

c. Written with focus on lab process not on reader.  Omit any I’s, We’s, You’s, etc.

6. Results

a. Most commonly, in tables or charts.

b. Can include both quantitative and qualitative information.

c. All quantitative data has appropriate units attached.

d. All tables / charts are titled and /or keyed if needed.

7. Discussion / Conclusion

a. This section is where the writer can show his or her understanding of the actual experiment. Focus on trying to relate what you have done to what you have been studying in class. Do not write the obvious or relatively unimportant and be cautious of being overly long winded in order to sound intelligent.  FOCUS is important here.  

b. Discussion includes both an analysis and an interpretation of results.

c. Conclusion states what is known as a result of the experiment.

i. Must Haves

1. State what is known from results

2. Justify that statement using information from lab

ii. May Haves

1. State significance of lab findings.

2. Suggest what further experiments could be done to investigate hypothesis or how the hypothesis should be changed as a result of findings.

8. Appendix

a. Assigned by teacher according to specific experiment

b. May include questions, pictures, sketches, and pre-lab report.

9. Presentation

a. All typed

b. Standard font selected.  Written portions in size 12.

c. Grammatical and spelling mistakes are minimal.

d. Cover Page included.

e. All graphical information portrayed neatly and ordered so that it provides clarity rather than confusing the reader.  

Title of Lab Report

(Not Cute, Informative)

Your Name

Date(s) lab was performed

Teacher’s Name, Period #

Lab parteners’ full names

Abstract 

The abstract summarizes four essential aspects of the report: the purpose of the experiment (sometimes expressed as the purpose of the report), key findings, significance and major conclusions. The abstract often also includes a brief reference to theory or methodology. The information should clearly enable readers to decide whether they need to read your whole report. The abstract should be one paragraph of 100-200 words. Limit yourself here to summarizing each part of the report to about a sentence or two. 

Sample Abstract 

This experiment examined the effect of line orientation and arrowhead angle on a subject's ability to perceive line length, thereby testing the Miiller-Lyer illusion. The Miiller-Lyer illusion is the classic visual illustration of the effect of the surrounding on the perceived length of a line. The test was to determine the point of subjective equality by having subjects adjust line segments to equal the length of a standard line. Twenty- three subjects were tested in a repeated measures design with four different arrowhead angles and four line orientations. Each condition was tested in six randomized trials. The lines to be adjusted were tipped with outward pointing arrows of varying degrees of pointedness, whereas the standard lines had inward pointing arrows of the same degree. Results showed that line lengths were overestimated in all cases. The size of error increased with decreasing arrowhead angles. For line orientation, overestimation was greatest when the lines were horizontal. This last is contrary to our expectations. Further, the two factors functioned independently in their effects on subjects' point of subjective equality. These results have important implications for human factors design applications such as graphical display interfaces. 

The Introduction 

The Introduction is more narrowly focused than the abstract. It states the objective of the experiment and provides the reader with background to the experiment. State the topic of your report clearly and concisely, in one or two sentences. A good introduction also provides whatever background theory, previous research, or formulas the reader needs to know. Usually, an instructor does not want you to repeat the lab manual, but to show your own comprehension of the problem. For example, the introduction that followed the example above might describe the Debye-Sherrer method, and explain that from the diffraction angles the crystal structure can be found by applying Bragg's law. If the amount of introductory material seems to be a lot, consider adding subheadings such as: Theoretical Principles or Background. 

Note on Verb Tense 

Introductions often create difficulties for students who struggle with keeping verb tenses straight. These two points should help you navigate the introduction: 

The experiment is already finished. Use the past tense when talking about the experiment. 

"The objective of the experiment was… 

The report, the theory and permanent equipment still exist; therefore, these get the present tense:

"The purpose of this report is..." 

"Bragg's Law for diffraction is ..." 

"The scanning electron microscope produces micrographs ...

Methods and Materials 

Methods and Materials can usually be a simple list, but make sure it is accurate and complete. A minimum of five safety rules (appropriate for the experiment) should also be listed here.

 Experimental Procedure 

Experimental Procedure describes the process in chronological order. IN PARAGRAPH FORM, explain all steps in the order they actually happened, not as they were supposed to happen. If you've done it right, another researcher should be able to duplicate your experiment. You should rot just simply list the steps, nor should you use any I's or We's here. This part should be written in a narrative format. 

Results 

The results section includes any tables, graphs, charts, etc. with appropriate data filled in. Be sure to label each table, graph, chart, etc. Be sure to label all numerical data as well. Recall that in order to insert a table, just click table, insert table. To insert a graph or chart, click insert, object and choose the Microsoft graph component. REMEMBER TO LABEL EVERYTHING! This makes it easy to make reference in your next section of the report. 

Discussion / Conclusion 

The discussion/conclusion is the most important part of your report, because here, you show that you understand the experiment beyond the simple level of completing it. Explain. Analyze. Interpret. Some people like to think of this as the "subjective" part of the report. By that, they mean this is what is not readily observable. This part of the lab focuses on a question of understanding "What is the significance or meaning of the results?" or "So what does all of this actually mean?" To answer this question, use both aspects of discussion: 

1. Analysis 

What do the results indicate clearly? What have you found? 

Explain what you know with certainty based on your results and draw conclusions. 

2. Interpretation

What is the significance of the results? What ambiguities exist? What questions might we raise? Find logical explanations for problems in the data. 

More particularly, focus your discussion with strategies like these: 

A.  Compare expected results with those obtained. 

If there were differences, how can you account for them? Saying "human error" implies you're incompetent. Be specific; for example, the instruments could not measure precisely, the sample was not pure or was contaminated, or calculated values did not take account of friction. .

B.  Analyze experimental error. 

Was it avoidable? Was it a result of equipment? If an experiment was within the tolerances, you can still account for the difference from the ideal. If the flaws result from the experimental design explain how the design might be improved. .

C.  Explain your results in terms of theoretical issues (you know…the big ideas you have been or are beginning to talk about in class.) 

Often labs are intended to illustrate important physical laws, such as Boyles’ law, or mole to mole ratios. Usually you will have discussed these in the introduction. In this section move from the results to the theory .

How well has the theory been illustrated? .Relate results to your experimental objective(s). 

If you set out to identify an unknown metal by finding its chemical and physical properties, you'd better know metals and their attributes. 

Compare your results to similar investigations. 

In some cases, it is legitimate to compare outcomes with classmates, not to change your answer, but to look for any anomalies between the groups and discuss those. 

Analyze the strengths and limitations of your experimental design. 

This is particularly useful if you designed the thing you're testing ( e.g. a circuit). 

As a conclusion, simply state what you know now for sure, as a result of the lab. 

Appendix 

Usually this section, will say, "See attached." In some cases, your teacher may ask you 

to write something more here or type up your calculations. In most cases though, your rough drafts, calculations, answers to lab questions, etc. should suffice. 

	
	1 point 
	2 point
	3 point

	Abstract
	All must haves covered in a well written paragraph
	All must haves and 1 may have covered in a well-written paragraph.
	All must haves and may haves covered in a well written paragraph

	Introduction
	States the main purpose of the lab and states the major processes used in lab.
	States the main purpose of the lab and explains the major processes.
	States the main purpose of the lab, explains the major processes of the lab, and gives any pertinent background info.

	Methods / Materials
	XXXXXXXXXXX
	XXXXXXXXXXX
	Materials listed correctly.

Safety guidelines stated.

	Procedure
	Describes the steps to be done in a list or in a paragraph.
	Describes the lab procedure in a paragraph but is not entirely accurate in the description.
	Describes accurately the actual procedure performed in lab in a well-written paragraph.

	Results- Data
	Includes qualitative information in a well-designed data tables.  Units are present on most quantitative data.
	Includes all quantitative and qualitative info in a well-designed data tables.  Units are present on most quantitative data.
	Includes all quantitative and qualitative info in a well-designed data tables.  Units are present on all quantitative data.

	Results 

Graphs if needed.

See Graphing rubric
	( See note
	
	

	Discussion / Conclusion
	All must haves covered in a well written paragraph
	All must haves and 1 may have covered in a well-written paragraph.
	All must haves and may haves covered in a well written paragraph

	Appendix if needed.
	Major portions of information are missing, incomplete, or difficult to follow.
	Most information is completed and organized as assigned.
	All information is completed and organized as assigned.

	Presentation / Format
	All typed.  Neat. Cover Page.


	All typed.  Neat. Cover Page.

Minimal grammar and spelling errors.
	All typed.  Neat. Cover Page.

Proper usage of tense as described.  Minimal grammar and spelling errors.


 SEQ CHAPTER \h \r 1GRAPHING DATA
KNOW YOUR DATA
Determine which variable (set of data) the experimenter controlled.  This is called the independent data set or independent variable.

The other data is a result of a change in the independent variable, so this set of data is the dependent variable.

MAKE THE GRAPH
1. Identify the independent and dependent variables.  The independent variable is plotted on the horizontal, or x-axis.  The dependent variable is plotted on the vertical, or y-axis.

2. Determine the range of the independent variable data set.  Pick a convenient range that all the data will fit in.  

3. Decide if the graph should start at (0,0) or if you will need to use negative numbers.

4. Number and label the horizontal axis (x-axis)

5. Repeat numbers 2-5 for the dependent variable on the vertical axis (y-axis)

6. Plot your data onto the graph.  

7. Draw the best line or curve to fit the data.

8. Title the graph and both axes.

	
	1 point
	2 point
	3 point

	LABELS
	Title, either the x-axis or the y-axis is correctly labeled.
	Title, correctly labeled x- and y-axis.  
	Title, correctly labeled x- and y-axis with units.

	VARIABLES
	One variable correctly identified.  Range is inconsistent for both the x- and y-axis.
	Correctly identified variables for the x- and y-axis.  Range is inconsistent for either the x- or y-axis.
	Correctly identified variables for the x- and y-axis.  Range is consistent for both the x- and y-axis

	PLOTS
	Plot correlates with the data.
	Plot correlated with the data and is identified correctly.
	Plot(s) correlates with the data and is identified correctly.  A line or curve is present that fits the data.  Slope is presented if needed.


GRAPHING RUBRIC

