STAT 1350:  Elementary Statistics
Lab Activity #20






        Name(s)_________________________
What is Statistical Significance?

 


        Date ___________________________

What is statistical significance?  If a difference is statistically significant then it is large enough that we would not expect it to happen just by chance.  If we randomly assign subjects to two groups we would expect there to be some difference in the groups just by chance.  In this activity we will explore what size difference we should expect to see.
Have you ever used music at work to jack up productivity or change your mood? Interestingly some 
rhythms such as baroque, induce enzymes in the brain and add amazing well being and focus.  Other 
tunes leave you punchy … and unable to focus. Has it happened to you?  Classical music, such as Haydn 
and Mozart, often improves concentration and memory when played in the background.

I would like to determine if exam scores will be different if students study while listening to classical music versus studying in a quiet environment.  I randomly assign my students to study while listening to music or to study in a quiet environment.  In this activity we will examine the differences that could happen by chance.  We will do this by assuming that listening to classical music while studying does not affect the student’s score.

1. Consider the following list of exam scores for a group of 20 students.  For each of these scores flip a coin.  If the coin lands heads up, assign the subject to the study with music group.  If it lands tails, assign the subject to the study in a quiet environment group.  

	Score
	Group (Circle)
	Score
	Group (Circle)

	97
	Study with music     Study with no music
	95
	Study with music     Study with no music

	91
	Study with music     Study with no music
	87
	Study with music     Study with no music

	83
	Study with music     Study with no music
	83
	Study with music     Study with no music

	82
	Study with music     Study with no music
	81
	Study with music     Study with no music

	79
	Study with music     Study with no music
	78
	Study with music     Study with no music

	77
	Study with music     Study with no music
	77
	Study with music     Study with no music

	75
	Study with music     Study with no music
	73
	Study with music     Study with no music

	67
	Study with music     Study with no music
	63
	Study with music     Study with no music

	62
	Study with music     Study with no music
	61
	Study with music     Study with no music

	57
	Study with music     Study with no music
	52
	Study with music     Study with no music


2. Outline this experiment in the space below and identify the explanatory variable and the response variable.  Be sure to include the number of subjects that were assigned to the study with music and study with no music groups.
3. Discuss any limitations/concerns you have regarding the study design in Question #2.
4. Record the average score for the subjects in each of the two groups.  Also calculate the difference between these group averages (‘study without music’ average minus ‘study with music’ average).  Be sure to indicate if your difference is negative or positive.

Study without music:  _______
Study with music:  ________
Difference:  ________
5. Record your averages on the board where your instructor indicates to do so.  Examine the averages reported by your classmates.  

What is the biggest difference that you observe?

What is the typical difference that you observe?  Explain how you determined this value.
6.  Suppose I found that there was a difference of 3 points in the average score of the two groups in my experiment.  Do you feel this difference is likely to happen just by chance?  Explain your reasoning.

7. Suppose I found that there was a difference of 10 points in the average score of the two groups in my experiment.  Do you feel this difference is likely to happen just by chance?  Explain your reasoning.
8. Which of the differences discussed above (3 points and 10 points) is a significant difference?  Explain.
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