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Recommended Learning Outcomes 
 

Essential Outcomes 
1. Demonstrate understanding of the basic principles of data collection, observational study, and experimental design. This may 

include (but is not limited to) topics such as randomness, sampling error, sampling techniques, bias, blinding, and types of 
data. 

2. Construct and interpret graphical and tabular displays of univariate data. These displays may include (but are not limited to): 
frequency distributions, pie charts, boxplots, stem plots, histograms. 

3. Summarize distributions of univariate data using measures of central tendency, measures of dispersion, and measures of 
location. 

4. Compare multiple data sets with graphical displays and numerical measures.  
5. Perform basic probability computations. These may include (but are not limited to): the addition rule, the multiplication rule 

for independent events, and the complement rule. 
6. Solve problems by applying appropriate probability distributions, which may include (but are not limited to) discrete, 

binomial, and normal probability distributions. 
7. Use the Central Limit Theorem to model sampling distributions and compute probabilities based on sampling distributions. 
8. Analyze bivariate quantitative data. This includes (but is not limited to), generating and interpreting r- and, 𝑟2-values, 

scatterplots, and the least-squares regression lines for bivariate data. 
9. Construct and interpret confidence intervals of proportion or mean for one population. 
10. Construct and interpret confidence intervals for the difference of proportions or means for two populations. 
11. Perform hypothesis tests for the means and proportions for one population. This includes interpreting p-value, type I and 

type II errors, and statistical and practical significance. 
12. Perform hypothesis tests for the difference of proportions or means for two populations. This includes interpreting p-value, 

type I and type II errors, and statistical and practical significance. 
13. Interpret and apply output from a statistical software package and/or a graphing utility. 
14. Interpret and apply appropriate statistical techniques and concepts to real-life data and situations in order to make decisions 

and/or draw conclusions. 

 

Skill Level:  To be successful in an introductory statistics course, students will be expected to apply basic algebra skills similar to 

those taught in high school algebra I in the Michigan Merit Curriculum or in beginning algebra. 

 

Optional Outcomes 
1. Perform intermediate probability computations. These may include (but are not limited to): the multiplication rule for 

dependent events, conditional probability, and Bayes’ Theorem. 
2. Analyze bivariate qualitative data presented in two-way tables and interpret relationships between categorical 

variables.  This may include (but is not limited to) computing probabilities, identifying lurking variables, explaining Simpson’s 
Paradox, and conducting appropriate chi-square tests. 

3. Perform more advanced hypothesis tests such as the goodness-of-fit test, independence test, and ANOVA.   

 

Description: Introductory statistics courses should develop students’ ability to apply statistical thinking to collect and analyze 

data to answer questions and solve unfamiliar problems. 

https://www.michigan.gov/documents/mde/AlgebraI_216634_7.pdf

