
Lab Report Guidelines

I. Introduction

1. Title and Formatting 

a. Make it meaningful 

i. E.g.: "Lab experiment" is not an acceptable title but "Observations on Melting Ice" is. 

ii. If testing a cause and effect relationship use: The Effect of (independent variable) on (dependent variable).

b. Every page needs name, candidate (HKA) number, date and page number 

c. All sections should be clearly headed and distinguished from the other sections. 

d. Formal lab reports should be typed and written in 3rd person
2. Background Information 

a. This can be included as part of the problem question section, but you should make sure to clearly identify the lab’s question.

b. Background information should include the context of the experiment.  Why is this experiment important?  What larger idea(s) is this related to?  Discuss all the variables that could affect the dependent variable.

i. E.g. When investigating the size of a drop your background information might include that disposable pipets are often used in microscale experiments and it is often assumed that one drop is the same as the next drop, when, in fact, several variables are changing that could affect the size of the drop.  Since some experiments rely on an accurate volume, it’s important to know what variables affect the size of a drop.  You could then go on to explain all the variables that could affect the size of the drop. 

3. Problem/Question (or Purpose)

a. What are you trying to figure out by doing this lab?
b. The question is very specific and written so that the answer may be found through a controlled experiment. 

4. Variables

a. Identify manipulated variable (independent). This is the variable that you will be methodically changing throughout the experiment.

b. Identify variables that will be held constant. These are all the parts of the experiment that you need to ensure do not change.

i. ***in the procedure make sure you talk about how constants are controlled***
c. Identify measured variable (dependent). This variable is the result of your manipulations of the independent variable.

i. Include how it will be measured.

d. Example:

i. Independent: amount of calcium chloride measured in grams

ii. Dependent: temperature of water measured in (C

iii. Constants: Amount of water, calorimeter used for mixing, thoroughness of mixing, thermometer used, starting temperature of water

5. Hypothesis

a. This is a statement of what you believe is the answer to the question above, taking into consideration the background information.

b. It should be written as a “If……..then……..because……..” statement.

6. Materials

a. A comprehensive list of equipment and substances required to complete the experiment. 

b. Be sure to include the number or amount (weight/volume etc) required.

7. Method

a. The method is written as a set of clear succinct commands

b. Numbered in sequential order.

c. They should allow anyone to easily reproduce the experiment and therefore, reproduce the data you gather.

II. Data Collection

1. All data collected with units
a. Records all raw data (qualitative and quantitative)

i. Do not assume that someone will look in the procedures to find out what concentration or mass was used.  Record that here, too.

ii. Every time you make a measurement – write that number down even if it’s the same each time.
1. For example, if you planned to use 5 grams of solid you’re doing 3 trials, you should have 5.00 g written down 3 times in your data table. 

2. Data organization and presentation

a. Data is in tables and tables have unambiguous titles (clear) and numbers.

b. Organization is logical, allows for easy interpretation. 

c. Ensure units are clearly shown

Example: Table 1: Final temperatures of Calcium chloride/water mixture

	Trial
	1 g CaCl2 
	2 g CaCl2
	3 g CaCl2

	
	Actual Mass

g  ( 0.05 g
	Max Temp

(C ( 0.5(C
	Actual Mass g  ( 0.05 g
	Max Temp

(C ( 0.5(C
	Actual Mass g  ( 0.05 g
	Max Temp

(C ( 0.5(C

	1
	
	
	
	
	
	


A bad example: This is a bad table for many reasons, but notice how much more difficult it is to interpret the data with it organized in this way. 

Trial 1

	Test 1
	1 g CaCl2

	Actual Mass
	

	Max Temp
	

	Test 1
	2 g CaCl2

	Actual Mass
	

	Max Temp
	


3. Graph the data if possible:  Ensure the graph has the following components

a. Title

b. Axes labeled

c. Units

d. Key if necessary

III. Results and Analysis

1. Interpretation: 
a. Paragraph that discusses the results of your experiment.  

b. Look for any patterns you can find: look for upward trends/ downward trends etc. 
i. For Example: The data from table 1 is graphed in Graph 1 which clearly shows a positive and linear relationship between the amount of salt added to water and the maximum temperature achieved.  However, once the amount of salt reaches a certain point, the maximum temperature reached flattens out, indicating that there is a limitation.  Since it was observed that not all the salt dissolved in the last few trials, it may be that there is a limit to the amount of salt water can dissolve and that is what is causing the limitation. 
IV. Conclusion

1. Conclusion

a. Summarize what was done - restate purpose of experiment – do your results support hypothesis

b. Interpret your results and draw a conclusion  - use background info to help defend conclusion

i. For example: The amount of energy given off as heat can be calculated by taken into consideration the mass of the object, the magnitude of the change in temperature and how readily the object gains or loses heat.  In this experiment I measured the heat given off when a salt dissolves.  My results showed that as the amount of salt increases, the heat given off increases.  The heat evolves from the difference in potential energy of the ionic bond and the energy of the “hydration” bond (ion-water molecule bond).  Each salt molecule contributes to the total amount of heat given off. Therefore, when there are more ions present in solution, more heat is given off and the difference in temperature increases.

c. Use actual data (e.g. chemical formula, name of unknown, etc.) from your experiment to defend your conclusion. 

d. Leave detailed analysis of error out of this paragraph and focus more on what your results DO tell you rather than on why they might not be valid.

2. Error Analysis (Systematic and Random)
a. Identification of Errors 

i. Leave out: human error, miscalculations, time allotted, lameness of lab partner, etc. Focus on the errors in the lab procedure, equipment, and management of time. 

ii. What are the limitations, weaknesses or errors in your procedures? 

iii. Are there things that came up that you didn't account for? 

iv. Did you forget to calibrate the equipment? 

v. Is your technique poor, causing large random errors? 

b. Effect of Errors 

i. Was your value too low? What errors contributed to making it low? 

ii. Was your value too high? What errors contributed to making it too high? 

iii. Which error, of those listed, was the most significant? 

iv. Are your results reliable, given the errors listed? Justify this. 

3. Improvements

a. State realistic ideas to improve the investigation

b. For each of the sources of error listed in the evaluation section, suggest an improvement.  

Use This format:







Title

1. Introduction

1.1. Question/Purpose:

1.2 Background Information:

1.3. Hypothesis:
1.4. Variables:
· 1.4.1 Independent:

· 1.4.2 Dependent:   

· 1.4.3 Constants:   

1.5 Materials

1.6 Method
2. Data
2.1 Tables:


2.2 Graphs:

3. Results and Analysis
4. Conclusion
4.1 Conclusion:

4.2 Error Analysis / Improvements:

Experimental Error

In conducting an experiment, a person encounters one or more of three general types of errors: human error, systematic error, and random error.


· Human error (a mistake) occurs when you, the experimenter, make a mistake. Examples would be when you set up your experiment incorrectly, when you misread an instrument, or when you make a mistake in a calculation. Human errors are not a source of experimental error; rather, they are experimenters error. Do not quote human error as a source of experimental error.

· Systematic error is an error inherent in the experimental set up which causes the results to be skewed in the same direction every time, i.e., always too large or always too small. One example of systematic error would be trying to measure the fall time of a ping-pong ball to determine the acceleration due to gravity. Air resistance would systematically reduce the measured acceleration, producing a systematic error. Some systematic errors can be easily corrected. For example, if a balance reads 0.25 g when there is no mass on it, this would introduce a systematic error to each mass measurement and they would all be too large by 0.25 g. This can be corrected by zeroing the balance. Other systematic errors can only be eliminated by using a different experimental setup. Most of the simple experiments you do will have some systematic error.
· All experiments have random error, which occurs because no measurement can be made with infinite precision. Random errors will cause a series of measurements to be sometimes too large and sometimes too small. An example of random error could be when making timings with a stopwatch. Sometimes you may stop the watch too soon, sometimes too late. Either case introduces random error in your measurements. (Note that when a human is involved in the actual measurement process, he/she can introduce valid experimental error that is not within the definition of human error. Your finite reaction time is not a mistake; it is a limitation of one part of the experimental process, the human making the measurement.) Random error can be reduced by averaging several measurements.

