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Measurements and Statistical Analysis of Experimental Data
AKA: The Popcorn Lab  
(You need to come up with a scientifically appropriate title for your lab report Hint: THIS IS NOT IT!)


Introduction
This experiment introduces you to the process of observation and inference to the use of analytical balances and gravimetric analysis of experimental data, and moreover it is an enjoyable one to perform.

The focus of the experiment is a very common experience—the popping of corn. You and your partner will select a sample of popcorn kernels. A kernel is individually weighed, popped, and reweighed to determine the mass lost during the process. Careful observations are made of the corn popping, and deductions made about the cause. The average mass of unpopped kernels and the standard deviation are calculated, and these values are used to estimate the number of kernels in a bulk sample. Finally, the mass loss, expressed as a percentage of the initial mass, is calculated for each kernel, then averaged and the standard deviation computed. 
Science Background
Popcorn, a cereal grain like wheat or oats, is about 75% carbohydrate (starch) with smaller amounts of protein, fat, minerals, and water.  The water plays a critical role in the popping process.  When heated, the water moisture inside the kernel turns into a gas, which takes up much more space than liquid water.  The hard outer covering called the hull of the kernel acts like a seal, causing a build up of pressure inside the kernel. When the pressure gets high enough, the kernel explodes and the starch rapidly expands to create the fluffy “flower” or popcorn.  To ensure maximum popping expansion, the corn is carefully cured (dried) until it reaches a certain percentage of water, which you will determine in this lab.

Data Measured: 

You are to identify the independent and dependent variables, units of measure for each variable, and the intended statistical analysis.  Write this section in complete sentences.

Experiment
Materials: 

 (Format this section! Double check that all the materials are listed, quantities, and sizes YOU used. Omit materials you did not use, add martials not listed) 
Popcorn kernels, hot plate, analytical balance, 250-mL Erlenmeyer flask, spot plate, test tube tongs.

Procedure: 

 (Theses instructions are incomplete, visualize the experiment in your head, and write a step by step protocol to explain your vision to your reader) 

1. Randomly select 20 kernels. You will need to replace incompletely-popped or burnt kernels.

2. Weigh each and record the mass of each kernel on the data Table 1.
3. Pop the corn kernel 
4. Weigh the popped, cooled (to room temperature) kernel and record its mass on Data Table 1.

5. Incompletely exploded or badly scorched kernels can be excluded from subsequent calculations. A total of 20 data points is needed. 
Post-Lab guided thinking questions. These will help SHAPE your conclusion. This IS NOT your conclusion. 
1. What do you suppose is the nature (chemical composition) of the mass lost? What evidence (qualitative/quantitative) can you offer to support your answer?

2. What can you infer about how (why) corn pops when heated? This must be discussed on an atomic level using scientific terms. 

3. Is it to be expected that the relative magnitude of the initial mass will always exceed that of the percentage mass lost? Why?



4. Is it valid to delete scorched or incompletely popped kernels from the calculations? Why? Discuss this in terms of data and error.  

5. Percent error, sometimes referred to as percentage error, is an expression of the difference between a measured value or experimental value, and the known or theoretical value. It is often used in science to report the difference between what we get in the laboratory and what scientific evidence tells us we should expect to get. 

 



The formula for calculating percent error is:
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Calculate your average percent error for your experiment. What would a positive or negative percent error imply?

DATA OBSERVATION SHEET
***Create a digital table in Excel with 20 trails ***
Table 1
Popcorn Lab Observations
	Trial
	Observation

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


***Write a sample anchor below ***

***Create a digital table in Excel with 20 trails and working equations to calculate answers to two decimal places. All recorded values should report to the same number of decimals as the tool you used.***
Table 2    
Popcorn Lab Results

	Kernel
	Mass Before,

g
	Mass After,

g
	Mass Lost,
 g
(mass before – mass after)
	% Mass Loss

(mass loss/mass before)x100

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	SUM (Σ)
	
	
	
	

	Average
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***Write a sample anchor below ***

Sample Title: 








Hypothesis: 








Problem Statement: 








Data Measured: 
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