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Unit 1 Investigation Assessment Items 
Suggested Resources for Difficult Topics 

 
For both the middle school and high school/introductory statistics assessment items, we identified several topic areas that are likely 
difficult to understand and teach.  For each of these topic areas below, we have suggested relevant free resources for you to explore. 
The topics are grouped under Descriptive Statistics and Inferential Statistics. 

Descriptive Statistics 
Topic Resources 

Outliers How2Stats (2011). Dealing with Outliers. Retrieved from 
https://www.youtube.com/watch?v=Ukkcer70r5A 
https://www.youtube.com/watch?v=FatA5COFIPU 

In this video series, the author describes two ways of cleaning outliers. 
Effect of Transforming 
Data on Numerical 
Statistics and Graphical 
Displays 

Stangl, D. (2014). Transforming and standardizing. Retrieved from https://youtu.be/hsMLxq3Ao7Y 
In this video, the author explains how center, spread, and shape change when data are     
transformed. 

 
Mathematical Association of America (2015). Mean and Median Applet. 
http://www.maa.org/sites/default/files/images/upload_library/47/schneiter/mm_applet.html 

This applet is designed to investigate properties of the mean and median of a distribution. 
Estimating Correlation 
from a Scatterplot 

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). 
Guidelines and assessment for instruction in statistics education (GAISE) report: A Pre-K-12 
curriculum framework. Alexandria, VA: American Statistical Association. (pp. 31-33, 48-51). 
Retrieved from http://www.amstat.org/education/gaise/ 

In these pages, the authors illustrate different types of association (e.g., two numerical variables, 
two categorical variables, and one numerical and one categorical variable) especially highlighting 
ways to measure the strength of association between two numerical variables.  

 
Stangl, D. (2014). Two numeric variables. Retrieved from https://youtu.be/B8mMINz8y-g 

The author explains how to use scatterplot and correlation to explore the relationship between two 
numerical variables.  

 
StatCrunch (2015). Correlation by Eye in StatCrunch Applet.  
http://www.statcrunch.com/app/index.php 

This applet provides an activity for you to try out correlation estimation with scatterplots. 

https://www.youtube.com/watch?v=Ukkcer70r5A
https://www.youtube.com/watch?v=FatA5COFIPU
https://youtu.be/hsMLxq3Ao7Y
http://www.maa.org/sites/default/files/images/upload_library/47/schneiter/mm_applet.html
http://www.amstat.org/education/gaise/
https://youtu.be/B8mMINz8y-g
http://www.statcrunch.com/app/index.php
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Association of Two 
Categorical Variables 

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). 
Guidelines and assessment for instruction in statistics education (GAISE) report: A Pre-K-12 
curriculum framework. Alexandria, VA: American Statistical Association. (pp. 40, 71-72, 95). 
Retrieved from http://www.amstat.org/education/gaise/ 

In these pages, the authors illustrate different types of association (e.g., of two numerical variables, 
two categorical variables, and one numerical and one categorical variable) especially highlighting 
ways to measure the strength of association between two categorical variables.  

 
VCU Further Maths Tutorials (2011). Two-way frequency tables (statistics). Retrieved from 
https://www.youtube.com/watch?v=xpqcUsEZenk 

In this video, the author summarizes different ways to assess the association between two variables 
(e.g., of two numerical variables, two categorical variables, and one numerical and one categorical 
variable) especially using examples to illustrate how to use two-way frequency tables to the 
strength association between two categorical variables. 

 
Kirk Weiler (2014). Two way frequency tables. Retrieved from 
https://www.youtube.com/watch?v=8GBJzUhZUi0 

In this video, the author uses examples to illustrate how to read two-way frequency tables and link 
it to the CCSSM. 

 
 
Inferential Statistics 

Topic Resources 
Role of randomness in 
sampling when making 
inferences 

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). 
Guidelines and assessment for instruction in statistics education (GAISE) report: A Pre-K-12 
curriculum framework. Alexandria, VA: American Statistical Association. (pp. 52-54). Retrieved from 
http://www.amstat.org/education/gaise/ 

In these few pages, the authors describe the importance of random selection and how different 
levels of statistical development should be attended when teaching and learning statistics. 

 
Statistics Learning Centre (2012). Sampling: Simple Random, Convenience, Systematic, Cluster, 
Stratified. https://www.youtube.com/watch?v=be9e-Q-jC-0 

In this video, the author stresses the importance of representativeness of samples for population and 
different ways of sampling. 
 

http://www.amstat.org/education/gaise/
https://www.youtube.com/watch?v=xpqcUsEZenk
https://www.youtube.com/watch?v=8GBJzUhZUi0
http://www.amstat.org/education/gaise/
https://www.youtube.com/watch?v=be9e-Q-jC-0
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Study Designs – Surveys, 
Observational and 
Experimental Studies 

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). 
Guidelines and assessment for instruction in statistics education (GAISE) report: A Pre-K-12 
curriculum framework. Alexandria, VA: American Statistical Association. (pp. 64-67). Retrieved from 
http://www.amstat.org/education/gaise/ 

In this portion of reading, the authors compare and contrast different study designs highlighting the 
data collection process and how claims are made in relation to the design of the study. 

 
Steve Mays (2011). Observational Study vs. Experiment. Retrieved from 
https://www.youtube.com/watch?v=2OnduwEujlk 

In this video, the author illustrates the difference between an observational study vs. an experiment 
using an example about traffic light.  
 

Statistical Significance and 
p-value 
 

Maxwell, N. P. (1994). A coin-flipping exercise to introduce the p-value. Journal of Statistics 
Education. 2(1). Retrieved from http://www.amstat.org/publications/jse/v2n1/maxwell.html 

In this reading, the author describes how to use a coin-flipping exercise to introduce the p-value. 
 
Statistics Learning Centre (2012). Important Statistical Concepts: Significance, Strength, Association, 
and Causation. Retrieved from https://www.youtube.com/watch?v=FG7xnWmZlPE 

In this video, the author explains important statistical concepts using specific examples. 
 
Khan Academy (2014).  Statistical significance of experiment. Retrieved from 
https://www.youtube.com/watch?v=jLFeqQxGtOc 

In this video, the author explains the statistical significance of an experiment with a specific 
example. Especially, he illustrates the notion of p-value informally by examining an empirical 
sampling distribution obtained from a simulation approach. 

 
Sampling Distributions and 
Simulation 
 

Franklin, C., Kader, G., Mewborn, D., Moreno, J., Peck, R., Perry, M., & Scheaffer, R. (2007). 
Guidelines and assessment for instruction in statistics education (GAISE) report: A Pre-K-12 
curriculum framework. Alexandria, VA: American Statistical Association. (pp. 67-70). Retrieved from 
http://www.amstat.org/education/gaise/ 

In these four pages, the authors illustrate sampling distributions with examples of simulations. 
 
Khan Academy (2014).  Statistical significance of experiment. Retrieved from 
https://www.youtube.com/watch?v=jLFeqQxGtOc 

In this video, the author explains the statistical significance of an experiment with a specific 

http://www.amstat.org/education/gaise/
https://www.youtube.com/watch?v=2OnduwEujlk
http://www.amstat.org/publications/jse/v2n1/maxwell.html
https://www.youtube.com/watch?v=FG7xnWmZlPE
https://www.youtube.com/watch?v=jLFeqQxGtOc
http://www.amstat.org/education/gaise/
https://www.youtube.com/watch?v=jLFeqQxGtOc
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example. He illustrates the notion of p-value informally by examining an empirical sampling 
distribution obtained from a simulation approach. 

 
Ken Strazzeri (2011). Understanding Sampling Distributions.  Retrieved from 
https://www.youtube.com/watch?v=LTkM_s9Xrzw 
https://www.youtube.com/watch?v=JjoPXqXLwbc 
https://www.youtube.com/watch?v=SX0ntoKKJok 

In this video series, the author describes a sampling distribution. 
 

Confidence Interval 
Understanding and 
Interpretation 
 

Gilliland, D., & Melfi, V. (2010). A note on confidence interval estimation and margin of error. 
Journal of Statistics Education. 18 (1). Retrieved from 
http://www.amstat.org/publications/jse/v18n1/gilliland.pdf 

The authors provide examples of misinterpretations of confidence interval and margin of error.  
 
Statistics Learning Centre (2013). Understanding Confidence Intervals. Retrieved from 
https://www.youtube.com/watch?v=tFWsuO9f74o 

In this video, the author explains understanding confidence intervals in relation to understanding 
sampling and sampling error.  

 
Brandon Foltz (2013). Confidence Intervals. Retrieved from 
https://www.youtube.com/watch?v=9GtaIHFuEZU 
https://www.youtube.com/watch?v=jHfMQB4HCkQ 

The author explains how confidence intervals are used in inferential statistics through a series of 
examples and emphasizes appropriate ways to interpret confidence intervals and common 
misconceptions when people make interpretation about confidence intervals. The first one is for a 
known population deviation and the second and third are for an unknown population deviation. 

 
 

https://www.youtube.com/watch?v=LTkM_s9Xrzw
https://www.youtube.com/watch?v=JjoPXqXLwbc
https://www.youtube.com/watch?v=SX0ntoKKJok
http://www.amstat.org/publications/jse/v18n1/gilliland.pdf
https://www.youtube.com/watch?v=tFWsuO9f74o
https://www.youtube.com/watch?v=9GtaIHFuEZU
https://www.youtube.com/watch?v=jHfMQB4HCkQ

