
Work the problem handed to you 

as you walked in today.  After 

solving on your own, discuss your 

solution and strategy with others 

around  you. 

Research by Nancy Paulson and Karyn Conner 



HOW DID YOU SOLVE 

THE  TABLES AND 

CHAIRS PROBLEM? 

 

HOW DOES THE 

PATTERN GROW? 

 

…STAY THE SAME? 

What do you think 
your students 

would do ? 
 

 



What was Yocelyn’s 

thinking? 

 

What strategies did 

she use? 

 

How do you think 

Yocelyn will answer 

question #6? 



WHY DON’T THEY 

GET IT?   

IT’S SO EASY! 

What do they get?   

Here’s a better 

question…. 

 Drawing Representations of the Tables 
and Chairs problem expressed as  𝟐𝒏 + 𝟐 

Carlos advanced from drawing to an nth term 
strategy, but he used his drawing to explain how he 
arrived at the nth stage.  He 
explained that he saw two 
sides of 11 and 17 tables, plus 
the two on the ends, 
generalizing as: 𝒕 ∙ 𝟐 + 𝟐 

Ryan explained that he saw two people being 
added as a table got added.  He identified the “plus 
two” in his drawing.  In later stages we asked him to 

revisit his drawing 
in order to draw 
his attention to 
how he had been 
reasoning.  He 

drew on this representation as 2 for each table plus 
two at the ends, generalizing as:    𝟐 ∙ 𝒕 + 𝟐 

Yocelin saw the tables as being cut in half.  With the 
three tables, she drew a line to represent her 
interpretation of the growing pattern.    All of 
Yocelin’s 
work 
showed that 
she 
multiplied 
the stage number plus one by two each time.  
Because Yocelin is an English Learner she originally 

expressed the 𝑛 stage as 2 ∙ O.  She explained, as 

she added the curly part on the letter to 
differentiate it from zero,  that ” O ” was the letter 

after n, so she generalized, in an 
unconventional manner,   
as 𝟐 ∙ 𝑶 or…. as   𝟐 ∙ (𝒏 + 𝟏) 

This was our original 

research question! 



LET’S TRY ANOTHER ONE 
A Geometric  Growth Pattern 

Study the pattern 

 

1.  How many dots will 

there be at:  

4 minutes 

5 minutes 

10 minutes 

2. How many dots will there be at the 17th 

minute? 

3. You don’t have to do the math, but how 

would you figure out how many dots would 

there be after 73 minutes? 

4. Can you generalize the pattern after any 

number of minutes? 



Stage 5 

Stage 10 

Stage 17 

Recursive (Add Common Difference) 

Stage Difference  

Drawing  

Students’ Drawings become powerful tools for leading students toward 

symbolic representation of the pattern 

Progression of Typical Student Strategies: 
Geometric Pattern:  4n+1 

Drawing to Recursive to Stage Difference 



Intuitive Strategies 

Frequency of 

strategy for 

correct responses 

Written Tasks 

4th 

Term 
n=85 

5th 

Term 
n=84 

11th 

Term 
n=48 

17th 

Term 
n=37 

Verbal 

nth 

term 
n=28 

Symbolic 

nth 
term 
n=12 

Drawing/Modeling 14% 14% 9% 8% 0% 0% 

Recursive:  Added 

common difference 
76% 78% 53% 33% 33% 0% 

Stage Difference:   
Multiplied  common 

difference between # of stages 

in a break in the pattern 

0% 0% 18% 26% 25% 0% 

nth Term 10% 7% 20% 33% 42% 100% 



TEACHERS MATTER! WHAT’S OUR ROLE? 

Comparison of percent of correct responses  

with and without teacher moves 

Written (W)  

vs. 

Teacher 

Moves 

(TM)  

4th 

Term 
5th 

Term 
11th 

Term 
17th 

Term 
Verbal nth 

term 
Symbolic 

nth term 

W TM W TM W TM W TM W TM W TM 

Correct 

Answer 
90% 95% 85% 97% 55% 93% 55% 93% 30% 93% 10% 55% 

Increase  + 5% +12% +38% +38% +63% +45% 



Strategy 
Who and 

What? 
Order 

Draw picture or 

model with blocks 

    

Recursive +2 
    

Stage difference, 

including doubling 

the stage difference 

    

Generalizing to the 

nth term 

    

Adding Stages 

(misconceptions) 

    

Other 
    

Monitoring Guide:   
Table and Chairs  (2n+2) 

 
5 practices for orchestrating 

productive mathematics discussion 
 
 
 

Anticipate 
Monitor 

Select 
Sequence 
Connect 

 
 

 
 
5 practices for orchestrating classroom 
discussion 
Smith, M., & Stein, M.K. (2011). 



TEACHER MOVES… IN THE CLASSROOM,  

NOT ON THE DANCE FLOOR! 



WHAT’S SO HARD ABOUT 

GENERALIZING? 
 

Uses for a Variable Have Subtle Differences 
 

1. As a PLACEHOLDER:    such as in formulas 

𝑨 = 𝑳𝑾                 𝑷 = 𝟐𝑳 + 𝟐𝑾              𝑨 = 𝝅𝒓𝟐            Y=MX+B 

 

2. As an UNKOWN:  the variable represents a specific quantity  𝒙 + 𝟐 = 𝟏𝟎 

 

3. As a GENERALIZATION:  as in the pattern and context patterns shown 

today. (This is the most common use of the variable for mathematicians thinking about 

solving a real world problem.) 
 

Students should be able to identify different uses for variables. 



 “Students need to be provided with 

opportunities to coordinate their 

knowledge of unknowns in 

equations with their understandings 

of variables as functions.” 
 

(NCTM Research Brief, “What do Students Struggle with When First Introduced to 

Algebra Symbols?” 2007) 



IMPLICATIONS FOR INSTRUCTION 
1. Present students with a variety of tasks.  Include geometric patterns, 

which allow for a rich discussion about the mathematical ideas that are 

the basis for the generalization, as well as story problems set in a context 

because they make sense to students.   

 

2. Choose non-consecutive stage numbers so that students are challenged 

to move from using recursive strategies to identifying functional 

relationships.  

 

3. Listen to your students and watch what they do.  Their reasoning can 

provide a teacher powerful information with which to make deliberate 

decisions about specific teacher moves that can move them to a more 

sophisticated strategy.  

 

4. Be cognizant of the different uses for the variable.  Choose tasks which 

give students the opportunity  to use a variable to generalize, or to 

explain a relationship, instead of simply finding an unknown value 
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Visit :      XtremeMath.com       
for a copy of this power point presentation 

and for a complete handout of the tasks 

used in this study. 

http://www.xtrememath.com/

