Introduction to Statistics
Activity 3.2c		     				 SOLUTIONS		                



Placement Exam Scores
Scores were gathered on a mathematics placement exam consisting of 20 questions taken by n = 213 students. The frequency table is reproduced below. The mean score on this exam is x̄ = 10.221 points.  The standard deviation of the exam scores is s = 3.859 points. [image: A table and histogram display placement scores and their frequencies, with scores ranging from 1 to 19 and counts varying from 1 to 32. The histogram shows a peak frequency at score 10, indicating most placements cluster around this score, with frequencies tapering off toward lower and higher scores.]
Is this a histogram or bar chart? How can you tell?
Bar chart since the bars are touching, the vertical bar shows frequency, and the horizontal axis is quantitative, not categorical.
a) Does this distribution appear to be roughly symmetrical and mound-shaped?
Mound-shaped.
b) What placement scores are within one standard deviation of the mean?
Mean – SD = 10.221 - 3.859 = 6.362
Mean + SD = 10.221 + 3.859 = 14.08
c) How many students had a score within one standard deviation of the mean?
146 (notice we don’t include a score of 6)
d) [bookmark: _Hlk189429281]What is the proportion of students within one standard deviation of the mean?  146/213 = 0.6854



e) What about within TWO standard deviations of the mean?
Mean – 2 x SD = 2.503
Mean + 2 x SD = 17.939
(Hint, it’s faster to find which scores DON’T and subtract from the student total of 213)
Number of scores: 11
Proportion of total scores: 202/213 = 0.948

f) What about within THREE standard deviations of the mean?
Mean – 2 x SD = -1.356
Mean + 2 x SD = 21.798
(Hint, it’s faster to find which scores DON’T and subtract from the student total of 213)
Number of scores: 213
Proportion of total scores: 213/213 = 1

g) Do you think the 68-95-99.7 empirical rule would work well for a dataset with an irregular distribution? 
Why or why not?
Extreme outliers (e.g, when looking at income, billionaires are outliers) cause the standard deviation to be large and the mean to be misleading. As a result, far more than 0.3% of people fall outside three standard deviations because of the long right tail in income distribution.
[image: Histogram displaying distribution of counts across Y values, ranging from 0 to 250. Bars show a peak near 0 with counts around 450, followed by a gradual decline as Y increases, indicating a right-skewed distribution.]
Adapted from Workshop Statistics–Rossman/Chance.   Prepared by Dr. Jodin Morey.  	Materials for Other Courses Found at MathTalker.org
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