LAB REPORT FORMAT

This report format should be included in the lab section of your notebook. 
0. READ CAREFULLY! First, read the description of the lab. In most lab classes, you will have a lab handout that contains background for the lab and directions for doing the lab procedure. There may also be handouts or other materials you have access to. Read it all. And don't just skim it. In fact, you may need to read it more than once to get a good grasp of it.
1. During the Lab
2. This section is to guide you through the lab and indicate what sort of lab data you should be collecting. Notes from this section should be handwritten and present in your lab notebook. Generally, this will NOT be collected, but will be part of your lab notebook grade.
a. Setting up the lab: List the materials you'll be using and describe the set-up for this experiment. Take notes about potential sources of uncertainty so that you may refer to them when you are writing the Discussion section of your lab report. You may want to or may be required to draw and label the instruments you'll be using. 
b. Preparing a table or spreadsheet for recording your data: Use the list of variables and units of measurement to create a table or set up a spreadsheet for entering your data if no data table is given. 
c. Conducting the experiment: Carefully follow the experimental protocol. As you conduct your experiment and record your data, take notes on what you are doing, being sure to note any changes from the protocol. Describe or sketch other observations as you collect data during the experiment. As you record your data, make notes about trends that emerge in the data.
d. Visualizing the data: Now that you have entered your data in a table or spreadsheet, you are ready to represent your data in the appropriate visual format for your lab report.
i. Is your data qualitative or quantitative? How do you know? 
ii.  Should be your data be represented as a table or a graph? (Your lab procedure may say which you should use.)
iii. If you use a graph to represent your data, determine which type of graph is one that best represents your data. Your graph should be hand-drawn unless the lab specifies otherwise. 
iv.  If a table is the best format for your data, then modify the table you used to collect your data so that it is labeled and organized properly.
e. Making sense of your data: Review all your data (tables, graphs, and drawings) and try to make sense of the overall findings of the lab procedure. Summarize the overall findings of your experiment in a bullet point or two. (This will help you write your lab report!) If your lab instructor says it is permissible, compare your findings with those of other students in the lab. Take notes here of what you found, and if there are any differences in the findings, write down some possible reasons for the differences.
LAB REPORT FORMAT

This report format should be included in the lab section of your notebook. Lab reports are difficult to write. The only way to become proficient at them is to practice writing them!
LAB REPORTS MUST BE TYPED. Follow the guidelines for typed work in the syllabus. Lab reports may need to be submitted to turnitin.com, so USE YOUR OWN WORDS or cited quotations. 
1. Title

Write a title that captures what is important about the lab, including the scientific concept the lab is about and variables involved, the procedure, or anything else that is important to understanding what this report is about. 

When in doubt, use this format: What is the effect of [independent variable] on [dependent variable]? (Ex. What is the effect of light on the growth of plants?)

2. Introduction: 

a. Concept: What concept(s) is this lab about? (1 paragraph)

Explain the CONCEPTS behind the lab. You may use the lab handout, class notes, the textbook, etc., but summarize in your own words. 

Any ‘pre-lab’ questions listed on the lab handout should be answered as part of this section.

b. Procedure: What will you do during the lab? (1 paragraph)
Describe the specific actions you were asked to perform in the lab, such as measure something, analyze something, test something, etc. Summarize the lab procedure in your own words. This should be written in PAST tense, since you have already completed the lab! 

If you are using an existing procedure, summarize it BRIEFLY and explain how your lab differed from the procedure as written. 

If you are using a self-designed procedure, summarize it briefly. 

c. Purpose: What is the overall purpose of the lab? (1-2 sentences)
Briefly describe how what you are being asked to do in the lab will help you learn about the lab's concept(s). In other words, show the link between your response to question #2 (what you will do in the lab) to your response to question #1 (what you are supposed to be learning about by doing the lab).

4. Identify your variables! (Bulleted or numbered list)
First, identify the independent (IV), dependent (DV), and controlled variables (CVs) in the experiment. Beside each variable, give how the variable is being measured/unit of measurement, where appropriate. 
IV – What the experimenter is deliberately changing. (Ex. Intensity of light given to plants, measured in lumens.)

DV – The measured result of that change. (Ex. Height that plants grew, measured in centimeters.)

CV – What stays the same between the group given the IV and the control group. (Ex. Plants were given the same volume of water (mL) and kept at the same temperature (degrees Celcius), etc.) Each variable should have its own unit of measurement.

5. Does this experiment use a control group? If so, which group is it? How do you know?
The control group in an experiment is the group that does not receive the independent variable.

6. MAKE PREDICTIONS! What is your hypothesis for the lab experiment?

Then state your hypothesis--the relationship or interaction among the variables, the outcome of the experiment you anticipate. Your hypothesis may be stated in 1-2 sentences. 
Remember, the format for a hypothesis is: If (independent variable), then (dependent variable). Ex. If plants are given water (independent variable), then they will grow (dependent variable).

What reasoning did you use to arrive at your hypothesis? (1-2 sentences.)
Explain your hypothesis using the scientific concept of this lab to show the reasoning behind your prediction. 
3. Results
In a paragraph, summarize the main findings of this lab. State any major findings in your data. 

Results sections are for reporting results – DO NOT draw conclusions as to WHY results happened the way they did. Simply state your results, with appropriate units. This should be clear enough that the reader DOESN’T need to see your tables/graphs to understand what happened in your lab. 

4. Graphs and data:

All graphs MUST be hand-drawn unless otherwise specified. See the ‘Guide to Good Graphing’ for more information.

· What kind of graph should be used? 

· Generally, a bar graph or scatterplot is more appropriate than a line graph. DO NOT PLAY CONNECT-THE-DOTS!

· What should the x-axis be labeled? The y-axis?

· The IV generally goes on the x-axis and the DV goes on the y-axis.

· LABEL YOUR AXES.

· What are appropriate units for the x-axis? The y-axis.

· What units did you use during the lab? Use those, unless specified otherwise.

· Put the units in parentheses next to the axes labels. 
· What is appropriate spacing for your units on each axis?

· What should you ‘count by?’ Remember, not all graphs need to begin at the origin!

· Plot your data.

· Use pencil and double-check your data before filling in with pen/marker.
· Include a legend explaining your data.

· If you’re using color, put a line of color and what it specifies. If you’re using symbols, make the difference between them clear, and put what they specify. 

· Include a title appropriate to your graph.

· Generally, “The Effect of X-Axis on Y-Axis” or “The Dependence of Y-Axis on X-Axis.”
Explain your data: In a sentence or two, explain each table, graph or diagram you include so that the reader has a clear sense of what you are looking at. 
5. Analysis: Answer any post-lab questions included in the lab handout. 

Your lab handout includes several questions that should be answered to help you better interpret your results. YOU MUST ANSWER ALL OF THESE COMPLETELY!

If your lab handout DOES NOT include questions (mostly for AP Biology/Lab Techniques labs), then you should answer the following in TWO paragraphs:

1. What are the overall trends in your data? What patterns do you notice? What could this indicate about the relationship between your independent variable and your dependent variable? 
2. Suggest possible reasons for the above trends/patterns in your data. Explain your possible reasoning – backed up with research, NOT simply speculation. 
6. Conclusion
Paragraph 1: 

Write a sentence or two summarizing what you have learned about the scientific concept of the lab from doing the lab. Back up your statement with details from your lab experience.

Write a sentence or two stating whether or not the results from the lab procedure fully support your hypothesis, do not support the hypothesis, or support the hypothesis but with certain exceptions. If no formal hypothesis was made, did the lab go as you expected? Why or why not?

In a few supporting sentences, identify specific data from your lab that led you to either support or reject your hypothesis. Refer to the visual representations of your data as evidence to back up your judgment about the hypothesis.

Paragraph 2: Discuss other items as appropriate, such as (1) any problems that occurred or sources of uncertainty in your lab procedure that may account for any unexpected results; (2) how your findings compare to the findings of other students in the lab and an explanation for any differences; (3) suggestions for improving the lab. If there is anything else you have learned about from doing the lab, such as the lab procedures or kinds of analyses you used, describe it here.

7. References
If it is appropriate for your lab report, put a References section at the end. List any sources you referred to in writing the report, EXCLUDING your lab manual, textbook, or other course packet. (Articles, other books, etc.) This section will eventually need to be in MLA format. 

LAB REPORT RUBRIC

___ Title (2 points) 

2 points – Title is present, original and accurate to the lab.


1 points – Title is present and/or taken from the lab procedure.


0 points – Title is not present.

___Introduction: Lab Concept, Procedure, and Purpose (10 points)
Lab concept
__ Concept of the lab is clearly summarized, with any pre-lab questions fully answered. (5 points)

__ Concept of the lab is somewhat summarized, with any pre-lab questions partially answered. (3 points)

__Concept of the lab is partially/incompletely summarized. Pre-lab questions are absent or answered in a cursory fashion. 
Procedure: 

__ Procedure is clearly summarized. (1 point)

__ Procedure includes student-designed variables/procedures. (1 point)

Purpose: 

__ Purpose is clearly explained. (1 point)

__ There is a clear connection between the lab’s concepts and its procedures. (2 points)

___Variables (3 points)

__ Independent variable is correctly identified; units/technique for measuring variable is correctly identified. (1 point)

__ Dependent variable is correctly identified; units/technique for measuring variable is correctly identified. (1 point)

__ Controlled variables are correctly identified; units/techniques for measuring variables are correctly identified. (1 point)

___Control Group (2 points)


__ Control group is correctly identified. (1 point)


__ Control group is explained. (1 point)

___Hypothesis and Reasoning (3 points)

___ Hypothesis is present (1 point)

___ Hypothesis is correctly formatted. (If IV does X, then DV will do Y.) (1 point)

___ Reasoning behind hypothesis is explained. (1 point)

___Graph/data table included. (10 points.)


___Correct graph type is used. (2 points)

___X-axis is correctly labeled; units are included.


___Y-axis is correctly labeled; units are included.


___Units are correctly spaced on the X- and Y-axis.


___Data is plotted and labeled correctly (or a legend is included). (2 points)


___Graph has a correctly formatted title (The dependence of Y-axis on X-axis.)


___Graph has a caption describing data clearly. (2 points)

___Results (5 points)

5 points – Results are fully summarized; data are described clearly, completely and correctly.
3 points – Results are summarized; data are described somewhat clearly/correctly/completely.


1 point – Either results not summarized OR data not described.


0 points – No results included AND/OR results are attempted but off-topic.
___Analysis Questions (5 points)

5 points – All questions are answered completely. Any calculations are performed and shown with work. Any additional data analysis is performed.

3 points – All questions are ATTEMPTED, though some are incomplete.

2 points – The majority of questions are ATTEMPTED (2 out of 4, for example.)

1 point – Less than half the questions are ATTEMPTED (1 out of 4, for example.)

0 points – No questions are included and/or questions are attempted but off-topic.
___Conclusions (5 points)

5 points – Paragraph 1 contains a summary of the experiment; support or rejection of your hypothesis and specific reasoning behind that support or rejection. 
Paragraph 2 contains discussion of any sources of error, how your findings compare to other groups (if applicable), and how the experiment could be improved.

3 points – Either paragraph 1 or paragraph 2 is missing one of its components.

2 points – Either paragraph 1 and/or paragraph 2 is missing more than one of its components.

0 points – No conclusion is included. 

___Grammar/format/spelling (5 points)

___ Lab is typed; in Times New Roman 12-point font; in black ink; double-spaced; on white paper; has one-inch margins; neat (not crumpled); and stapled together. (2 points)

___ Lab is spell-checked; errors in spelling do not detract from meaning. (1 point)


___ Lab is grammar-checked; errors in grammar do not detract from meaning. (2 points)


___ BONUS: Resources are listed in MLA citation and cited in-text. (2 points) 

Further penalties for spelling/grammar/formatting may be taken if spelling/grammar/formatting significantly detract from the meaning of the lab.

GRADE: _____ /50

A: 45-50

B: 40-44.5

C: 35-39.5

D: 34.5-32

F: 31.5 and below

