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PSSM Grades 6-8 

 Find, use and interpret measures of center and spread 

 Discuss and understand data sets and corresponding 

graphical representation 

Understand mean as „evens out‟ or „balances‟ set of data 

Compare utility of mean vs median 

* How do changes in data values affect the mean and median of a 

set of data? 

  What characteristic does a data value change need to have an 

affect on the mean? On the median? 

 The mean is more likely to be influenced by extreme values; the 

median involves only the relative positions of the 

values 

 

PSSM Grades 9-12 

 Univariate: display distribution, describe shape, calculate 

statistics 

 Bivariate: scatterplot, describe shape, determine regression 

and correlation (with technology) 

 Display/discuss bivariate data with one or more categorical 

 Linear transformations and affect of shape/center/spread 

 Identify trends and find functions that model or transform so 

can be modeled 

 Multiple meanings of center without spread [design a data set of 

x elements with mean =       and median =      ] 

 Recognize mean does not equal median when sample data is 

skewed 

 Adding constant changes center not spread 

 Multiplying constant changes center and spread 
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Navigating through Data Analysis and Probability in Grades 3-5 

 

How Many Stars Can you Draw in One Minute? 

 Create line plots, describe shape of data, summarize data, 

compare two sets of data 

 Estimating and predicting 

 Outliers and median 

 

Do You Get Enough Sleep? 

 Identify and use median, compare medians of two sets of data 

 Line plots, „typical‟ value 

 Given median, what does it tell you about the data set? 

 

Exploring the Mean – How Much Sleep Do Children Typically Get? 

 Identify three types of average: mean, median, mode 

 Mean as a balance point of a distribution 

 Create data sets for a given mean 

 Estimate mean of small sets of data 

 Cubes to represent data values on line plot, shift around 
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Data Analysis and Probability Addenda Series 

 

A Look at the Average Wage 

 Mean, median, and mode from frequency table 

 Changing data values and reflected change in measures of 

central tendency 

 Spreadsheet extension 

 Using measures of central tendency for arguments  

 

Exploring Standard Deviation 

 Using calculator to determine measures of central tendency 

and standard deviation 

 Comparing statistics from different data sets 

 Examining shape of data (mean constant) 

 Giving context to data 
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Navigating through Data Analysis in Grades 6-8 

 

TV Watching 

 Do middle school students watch too much TV? 

 Mean/median/mode, perspective (student and parent), subjective 

 Justification 

 

Making the Data 

 Creating data sets with given mean/median/range values, 

strategies 

  How many data sets possible? 

 „Balance‟ around the mean [introduces a version of weighted 

mean] 

 

Drop Off 

 Interpret histogram, identify measure of central tendency, make 

inferences 

 

Students and Basketball Players 

 Stem-and-leaf plots and „typical‟ height of students 

 “Half”   “Most”  explanation 

 Differences in means 

 

Stopping Distances (of two car models at two speeds) 

 Appropriate representation, explanation 

 Group work 

 Negotiate position and justify stance 

 Mean/median/mode/range or line plots 

 Consistency, (sample size)  Consideration of range 

 

Batteries 

 Identify and compare characteristics of data distributions 

 Selecting graphic representation 

  

 



Measures of Center and Variation Workshop 

Full Notes 

 

5  

 

Navigating through Data Analysis in Grades 9-12 

 

Sampling Rectangles 

 Area of „typical‟ rectangle vs „random‟ rectangle 

 Sampling distributions, simple random sample, variability, bias 

 Measures of center and spread 

 Types of samples and responses  Sample vs population 

 

Sample Size 

 Similar to previous with sample size of 10 

 (No more than 10% of population) 

 Increased sample size means decreased variability 
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Mean and Median: Are They Really So Easy?, MTMS, March 2000 

 

Procedural vs conceptual understanding 

Students tend to select mean over median to represent a data set 

regardless of distribution 

NAEP items: Mean/median/mode, median from scatterplot, best 

measure 

Is average better understood than mean? 

Idea that mean is more precise/accurate because it includes all of 

the numbers and median is just one number 
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Developing a Meaningful Understanding of the Mean, MTMS, 

September 2003 

 

When introduced, mean is often presented as an application of 

division rather than a statistical concept 

Possibility exists for students to compute the mean without 

developing an understanding of what the mean 

represents, how it is related to the numbers in the 

data, or how it is related to other measures of the 

center of spread of a data set – as a procedure 

Seven properties of the mean 

1. The mean is located between extreme values 

2. The sum of the deviations from the mean is zero 

3. The mean is influenced by values other than the mean 

4. The mean does not necessarily equal one of the values that 

was summed 

5. The mean can be a fraction that has no counterpart in 

physical reality 

6. When one calculates the mean, a value of zero, it if appears, 

must be taken into account 

7. The mean value is representative of the values that were 

averaged 

„fund-raising contest‟ problem 

 Best performance amongst groups of different size 

 Discussion of mean and range 

 Sum of deviations from mean equal 0 

„what happens if . . .?‟ problem 

 Problem without context, asks students to develop 

 Mean value can have no meaning in context 

 How adding values to a data set affects the mean 
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Math Phobia Media Clips 

 

Total time of train travel with a 10% reduction in speed after every 

stop 

Create data sets with mean = median, mean > median, and mean < 

median 

Mean and median incomes with groups of people involving Bill Gates 

Median as „midpoint‟ 
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Understanding the Mean and the Median through an Interactive 

Activity 

 

How change(s) in data value(s) affect mean/median 

 Why? 

Applet (Standards CD – Section 6.6) 

What sort of data changes affect the mean? The median? 

Design data sets to given mean and median 

 How many possible? 

Can you find ways to move data points to keep the mean/median the 

same but change the median/mean? 

 

 

 

 

 

Just an Average Worksheet 

 

Word length – mean or median – justify 

 „calculate the center‟ 

Given two stem-and-leaf plots, which measure of summary to use 

Interpret mean and median of skewed data 
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Teaching Statistics – What‟s Average? 

 

Mode – some students confuse „most frequent‟ with „most have‟ 

 Only measure of center than can be categorical 

 Not particularly useful with quantitative data 

Median – placing data elements on grid paper and folding in half to 

represent as the middle of an organized data set 

 Moving to abstract thinking process 

 Stability of the statistic 

Mean – Fair share/evening out strategy or using the balance model 

Best use activity – when and why 

 

 

 

 

 

Exploring Mean, Median, and Mode with a Spreadsheet 

 

Spreadsheet activities designed to attack typical student 

misconceptions 

„Typical‟ or average student 

Spreadsheet formulas and features 

 Exploration, then algorithms 

To determine mean height, have students cut string the same length 

as their height, tie the lengths together, then fold the 

string into as many equal length parts as the number 

of students 
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What do Children Understand about Average? 

 

Understand procedure but not concept 

Creating data set with given average 

 Students tend to select a single value (mode view) 

 Some used average as middle and then „balanced‟ symmetrically 

(median view) 

 Frustrated if tried to use algorithm for mean and work 

backwards 

Students need to understand median before mean 

“Fair Share” model had problem of losing the original elements of 

data 

“Balance” model looks at differences from mean, but student must 

understand the concept of balance 

“Unpacking” model uses line plots and post-it notes, incorporates 

idea of balance 

Importance of context and multiple examples 

Action research ideas offered 
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Children‟s Concepts of Average and Representativeness 

 

Educators assume average is simply another application of division 

and if children understand fair or equal share, they 

will understand the notion of average 

Examine how child describes and constructs sets of data while 

examining how they understand average 

Students develop their own impression of „average‟ and typical 

Two research questions (n = 21) 

 When asked to describe a real data set, how do children 

construct and interpret representativeness? 

 How do children understand this mathematical objet and how do 

they connect it with their informal mathematical 

understanding? 

Student interviews and think aloud to explain answers 

Identify five predominant applications to solve problems 

1. Average as mode 

2. Average as algorithm 

3. Average as reasonable 

4. Average as midpoint 

5. Average as mathematical point of balance 

Last three applications indicate students working toward a 

definition of average 

Premature learning of the algorithm hurts conceptual 

understanding of average 
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Where Should It Be? 
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Notes: 

 

 CD of materials or reference [watch copyright] 

 Role of calculator and technology? 

 Track MMM/Spread through MS & HS textbooks: traditional 

and standards-based 

 Scaffolding 

 Does the presentation include Sampling Methods? If not, 

revise Data Record sheet in HS Navigations. 

 Find mean, median, and mode from frequency table 

  

 

 

 


