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Assigned readings: (1) Maher, C. A. & Davis, R. B. (1995). Children's 
explorations leading to proof.  In C. Hoyles and L. Healy (eds.), Justifying and 
proving in school mathematics, pp. 87-105.  London: Mathematical Sciences 
Group, Institute of Education, University of London. 

Study video clips:  

(1) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000054465 
VM Title: Fractions, Grade 4, Clip 1 of 4: David's upper and lower 
bound argument
(2) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000054751 
VM Title: Fractions, Grade 4, Clip 4 of 4: Designing a new rod set 

Contribute to online discussion per course guidelines and topical questions

For this week watch Video 1 and 
2 and read Children’s Exploration 
Leading to Proof. 
 
As you study the videos, pay 
attention to the children's sense 
making and arguments. Discuss 
the form of the arguments they 
make and the evidence they 
provide - either verbal, supported 
by models, or otherwise. 
 
Discuss the children's problem 
solving in terms of your readings 
thus far, citing connections where 
possible.  For example, is there 
evidence of "understanding"?  If 
so, what is that evidence?  Is their 
evidence of obstacles?  If so, what 
might they be?



Assigned readings: (1) Steencken, E. P. & Maher, C. A. (2003).  Tracing 
fourth graders’ learning of fractions: Episodes from a yearlong teaching 
experiment.  The Journal of Mathematical Behavior, 22 (2), 113-132. 

Study video clips:  

(1) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000059681
VM title: Introducing Fraction Equivalence and an Exploration of Fraction 
Comparison, Clip 1 of 4: Equivalent fractions, a debate

(2) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000059685
VM title: Introducing Fraction Equivalence and an Exploration of Fraction 
Comparison, Clip 2 of 4: An introduction to proportional reasoning. 

(3) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000059691
VM title: Introducing fraction equivalence and an exploration of fraction 
comparison, Clip 3 of 4: Proportional Reasoning Continued

(4) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000059695
VM title: Introducing fraction equivalence and an exploration of fraction 
comparison, Clip 4 of 4: Finding the number name for the difference between 
one half and one third

Contribute to online discussion per course guidelines and topical questions 

(1) Provide a brief description of 
the main idea(s) in each clip.   

(2) Discuss your views on how 
teachers might (or not) find 
observing the videos of the 
children's problem solving useful. 

(3) Discuss the main ideas in the 
Steencken and Maher paper as 
they relate to children's building 
an understanding of fraction 
ideas.  

Assigned readings: (1) Alston, A. S., Davis, R. B., Maher, C. A., & Martino, 
A. M. (1994).  Children's use of alternative structures. In J. P. da Ponte and J. 
F. Matos (Eds.), Proceedings of the 18th Annual Conference of the 
International Group for the Psychology of Mathematics Education, (2), 248-
255.  Lisboa, Portugal: University of Lisboa. 
(2) Maher, C. A., Martino, A. & Davis, R. B., (1994).  Children's different 
ways of thinking about fractions. In J. P. da Ponte and J. F. Matos (Eds.), 
Proceedings of the 18th Annual Conference of the International Group for the 
Psychology of Mathematics Education, (3), 208-215.  Lisboa, Portugal: 
University of Lisboa. 

Study video clips:  

(1) URL:http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000055290 
VM Title: Fraction problems, Sharing and Number Lines, Clip 3 of 5: 
Comparing unit fractions 

(2) URL: http://hdl.rutgers.edu/1782.1/rucore00000001201.Video.000055292 
VM Title: Fraction problems, Sharing and Number Lines, Clip 5 of 5: 
Placing fractions on the number line 

Contribute to online discussion per course guidelines and topical questions 

This unit includes two readings 
and two videos. Consider, in the 
video episodes, the fraction ideas 
that the children are exploring.    

(1) Provide a brief description of 
the main idea(s) in each clip.   

(2) Discuss how teachers might 
(or not) find observing the videos 
of the children's problem solving 
useful. 

(3) Discuss the main ideas in the 
two PME conference papers as 
they relate to children's building 
an understanding of fraction 
ideas.  





















 

            
 

              

               

          

           

              

               

             

             

              

          

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

               

                 

               

           

 

          

     

           

      

          













       

          

       

           



  
        

 
      

 

  
 

 
 

        
 

 
    

 

  

 

 
 

 
 

 

       
 

 
  

  
 

 

  

 
 

          
 



  

     

   

       

 
 

    

  

  

  
 

 

  

 

  
 

 
     

 





































 

            
 

              

               

          

           

              

               

             

             

              

          

           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              

               

                 

               

           

 

          

     

           

      

          





 

 

 

 

 













 
 







  Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Total 
No. members 3 4 4 3 5 6 25 
Total No. posts 24 36 16 10 29 34 149 
Posts by Instr. 1 3 1 2 1 2 10 
No. threads 7 10 4 2 6 6 35 
Longest thread 6 12 6 6 14 9 n/a 
Posts coded for:              
  Argument 1 0 1 1 1 4 1 8 
  Argument 2 0 0 0 0 1 0 1 
  Argument 3 0 1 0 0 0 0 1 
  Argument 4 1 1 2 0 0 1 5 
  Sense Making 4 14 7 7 15 13 60 
  Readings 7 8 5 0 2 1 23 
  Reflect Practice 2 12 6 5 7 8 40 
  Other topics 6 9 0 2 5 9 31 
  Agree/Disagree 7 7 7 1 5 13 40 
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Title:    If I name the Blue Rod “1” …….. 
 
Context:   This episode is composed of two segments from an after-school enrichment 

class for 6th grade students in a middle school in a small urban district in 
New Jersey.  The students are investigating relationships among numbers 
using Cuisenaire Rods (pictured below).  As the episode begins, the 
students have been presented with the following task: If I give the Blue Rod 
the number name: “1”, find a rod whose number name is “1/2”.  The first 
segment shows the students working in small groups to solve the task and 
then to develop and record justifications for their solutions to share with the 
class.  In the second segment, which occurs at the end of the 90-minute 
session, the students are called together for whole-group discussion during 
which several of the students present their arguments to the class. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
After viewing the video of the children explaining and justifying their approaches to the 
problems, please describe as completely as you can: (1) each example of reasoning that a 
child puts forth; (2) whether or not the argument is convincing; and (3) why or why not 
you are convinced. Give evidence from the video episode to support any claims that you 
make. You may refer to the attached transcript as needed.  
 
Each response will be evaluated according to the following criteria: 

 Recognition of children’s arguments 

 Your assessment of the validity or not of children’s reasoning 

 Evidence to support your claims 

 Whether the warrants you give are partial or complete 













Instructions for Using the Rubric to Code Participant Responses to the FRACTIONS VIDEO 
ASSESSMENT prompt 

When using the online form in the scoring database to code participant responses, a participant ID number 
is assigned to each unique response (i.e., a pre or post test) in the fractions video assessment database. 
Your coding is automatically associated with the particular participant ID number when you enter codes 
via the online form. If you are temporarily unable to work online, you can record codes on a scoring 
worksheet. In those instances, write the participant’s ID at the top of the column on each worksheet page. 
There are four code entry columns per page, which permit up to four assessments to be scored on the 
multipage worksheet. Circle codes and provide written text as needed in the designated places. All coding 
done on worksheets must be transferred by the scorer to the database using the online form. You will find 
radio buttons for Yes / No rubric items, check boxes for features, and text boxes for recording salient 
information not captured by the coding options described in detail below. 

Rubric item 1 consists of three Yes / No questions – 1(a), 1(b) and 1(c) – that always will be answered. 
Coding Yes for 1(b) or 1(c) requires that you also answer 1(d) and 1(e) and provide student name(s), if 
mentioned, and the participant’s reason for student solution being convincing or not convincing. Coding 
No for both 1(b) and 1(c) means that you skip to rubric item 2. 

Rubric items 2 through 5 are for coding the four different argument types presented by children in the 
video: Upper/Lower Bounds, Odd/Even, and two different arguments by Cases. First Cases refers to 
an argument based on an exhaustive collection of the four two-rod trains with each train as long as the 
Blue rod.  Second Cases refers to an argument based on categorizing all of the rods into two sets: the (5) 
rods that have other rods that are half as long and the (5) rods that do not. This rubric contains a scoring 
key (see below) that lists the salient features and their corresponding codes for each argument. Note that a 
participant’s remarks about an argument type should only be scored as “convincing” if they are 
specifically stated by the participant as convincing somewhere in the response. Similarly, the participant 
must remark specifically that an argument is “not convincing” for you to code positively to that item. 

Rubric item 6, General Features, is intended to code for participant response information that is relevant 
to the video but is not part of one of the four arguments. For example, feature r “Yellow and Purple are 
the same length as Blue” is only to be selected as a General Feature when the participant’s response 
indicates that remark is not part of the Upper/Lower Bounds argument or the First Cases argument.  

Rubric items 1 through 6 include text boxes so that, when necessary, additional information about what 
was written in a participant response can be recorded to aid in explaining outlier data points or capturing 
important aspects of a response not already included in the coding scheme for scoring assessment data. 

Scoring Holistically 

Although prompted to describe each argument put forth by the children in the video, participant responses 
are totally open ended. Therefore, all contributions to formulating the arguments should be considered 
when scoring. For the argument types Upper/Lower Bounds, Odd/Even, First Cases, and Second Cases: If 
the participant provides an appropriate combination of salient features of that argument type – as 
specified by the (AND) and (OR) denotations on the scoring key – in his/her written response, then that 
argument should be scored as a Complete description regardless of where in the response those criteria 



appear. If at least one feature of the argument is noted (but not an appropriate combination of them), 
then the description should be scored as Partial.  The completeness of a participant’s argument should be 
scored in light of considering his/her response in its entirety.  

Scoring Key for Features  

A.  Essential features for complete arguments 

1. Upper-Lower Bounds Argument 

a. The Yellow rod is (1/2 of one White rod) longer than half of Blue; (AND) 

b. Purple is (1/2 of one White rod) shorter than half of Blue; (AND) 

c. There is no rod with a length that is between Yellow and Purple;  (OR) 

d. The White rod is the shortest rod and the difference between the Yellow rod and the 
Purple rod is one White rod. 

e. Argument cited without noting any features.  

2. Odd/Even Argument 

f. The Blue rod is the same length as 9 White rods; (AND) 

g. Nine is an odd number and cannot be divided evenly.  “Halving it” would result in a 
decimal or remainder; (OR) 

h. A rod half as long as the Blue rod would have to be the length of 4.5 White rods and 
there are no rods that are of “decimal” length.  

i. Argument cited without noting any features. 

3. First Cases Argument based on a collection of all possible trains of two rods with each train 
the same length as the Blue rod.   

j. For the ten rods, there are exactly four two-rod trains that are the same length as 
the Blue rod (White and Brown, Red and Black, Light Green and Dark Green, and 
Yellow and Purple); (AND) 

k. No one of these trains is made up of two rods that are the same length. 

l. Any of the following trains of two rods: White and Brown, Red and Black, Light 
Green and Dark Green, and Yellow and Purple is the same length as the Blue Rod.1 

1 Feature l. for the Cases One argument is intended to describe a response that notes that students have 
included one or more, but not all of the four trains that are the same length as Blue. This feature, even 
with Feature k., is not sufficient for a complete description. The response should be coded as partial. 



m. Commentary made re: two-rod trains equaling blue without any example 
(i.e., no specific rod colors) of student findings – hence, none of the above 
features mentioned.  (CODE AS A PARTIAL DESCRIPTION) 
 

4.   Second Cases Argument based on categorizing all of the rods into two sets: those rods that 
have other rods that are half as long and those that do not. 

n. Five of the rods: Red, Purple, Dark Green, Brown and Orange, can be built from 
trains of two smaller rods of the same length.  (Two Yellows are the same length as 
Orange. Two Purple rods are the same length as Brown. Two Light Green rods are 
the same length as Dark Green. Two Red rods are the same length as Purple. Two 
White rods are the same length as Red). (AND)    

o. No one of the remaining five rods: Blue, Black, Yellow, Light Green and White, can 
be built by trains of two identical rods. (There are no rods with lengths between 
White, Red, Light Green, Purple and Yellow.) 

p. Commentary made re: rods that have halves and those that do not, without 
any example (i.e., no specific rod colors) of student findings – hence, none of 
above features mentioned.  (CODE AS A PARTIAL DESCRIPTION) 

 

B.  General features noted in participant responses (not essential for mathematical arguments). 

q. If the Blue rod is called “1”, for a rod to be called “1/2”, two of that rod taken 
together must be the same length as the Blue rod. 

r. Yellow and Purple are the same length as Blue. 

s. Each of the rods can be measured evenly by the White rod. 

t. A solution was modeled with manipulatives. 

u. A solution was found using trial and error. 

  



 

Participant ID:  

 

Item - Video Assessment 

Assessment of Participant 
Response 

1(a) Did the participant address the prompt given 
in this assignment? 
 

Y   or    N 

1(b) Did the participant give only a student(s)’ 
name(s) but no mathematical argument(s) in 
describing the student(s’) solution(s)? 
 

Y   or    N 
 

Student’s name(s): 
 

1(c) Did the participant indicate that student(s) 
solution(s) were confusing and give no mathematical 
argument(s) in describing the student(s’) solution(s)? 
 

Y   or    N 
 

Student’s name(s): 
 

If 1(b) or 1(c) is Yes, then answer 1(d) and 1(e). 
If both are No, then skip to 2. 

 

1(d) Did the participant claim that a solution or 
solutions was convincing but with no described 
argument? Circle Y if Yes and N if No. Specify any 
student’s name(s) mentioned and note why the 
participant considered the solution convincing. 
(Text limit: 250 characters) 
 

Y   or    N 
 

Student’s Name(s): 

Reason given for convincing: 

1(e) Did the participant claim that a solution or 
solutions was not convincing but without noting a 
mathematical argument as evidence? Circle Y if the 
solution was noted to be unconvincing and N if no 
such statement was made. Specify any student’s 
name(s) mentioned and note why the participant 
considered the solution not convincing. 
(Text limit: 250 characters) 
 

Y   or    N 
 

Student’s Name(s): 

Reason given for 
unconvincing: 



2(a). Did the participant indicate that an Upper-
Lower Bounds argument was used?    
Circle Y if the argument was provided and N if no 
such argument was made. Circle code(s) for salient 
argument features noted by the participant. 

Y   or   N 

Argument Features noted: 

a    b    c    d    e    

If Yes, then answer A through 2(d). If No, then skip to 
Item 3. 

 

A. Partial argument description provided 
 

Y   or    N 

B. Complete argument description provided 
 

Y   or    N 

2(b). Did the participant claim that an Upper-
Lower Bounds argument was convincing? 
Circle Y if the participant claims this argument was 
convincing and N if not. Circle code(s) for salient 
features noted by the participant as part of a 
convincing argument. 
 
  

Y   or    N 
 
 
 
Features noted as 
convincing: 

a    b    c    d    e    
 

2(c) Did the participant claim that the Upper-
Lower Bounds argument was not convincing? 
Circle Y if the argument was noted to be unconvincing 
and N if no such statement was made. Circle any 
salient features that the participant indicated were 
missing from the argument. 
 

Y   or    N 
 

Features noted as missing 
from the argument: 

a    b    c    d    e   
 

2(d) Did the participant describe any additional 
features or make other comments salient to this 
argument? 
(Text limit: 250 characters) 

Y   or    N 
If Y, describe: 

  



3(a). Indicates that an Odd-Even argument was 
used.    
Circle Y if the argument was provided and N if no 
such argument was made. Circle code(s) for salient 
argument features noted by the participant. 

Y   or   N 

Argument Features noted: 

f   g   h   i 

If Yes, then answer A through 3(d). If No, then skip to 
Item 4. 

 

A. Partial argument description provided 
 

Y   or    N 

B.  Complete argument description provided 
 

Y   or    N 

3(b). Did the participant claim that an Odd - Even 
argument was convincing? 
Circle Y if the participant claims this argument was 
convincing and N if not. Circle code(s) for salient 
features noted by the participant as part of a 
convincing argument. 
 
  

Y   or    N 
 
 
Features noted as 
convincing: 

f   g   h   i  

3(c) Did the participant claim that the Odd-Even 
argument was not convincing? 
Circle Y if the argument was noted to be unconvincing 
and N if no such statement was made. Circle any 
salient features that the participant indicated were 
missing from the argument. 
 

Y   or    N 
 

Features noted as missing 
from the argument: 

f   g   h   i  
 

3(d) Did the participant describe any additional 
features or make other comments salient to this 
argument? 
(Text limit: 250 characters) 

Y   or    N 
If Y, describe: 

 



4(a). Did the participant indicate that a First Cases 
argument (based upon a collection of all possible 
trains as long as the Blue rod) was used?    
Circle Y if the argument was provided and N if no 
such argument was made. Circle code(s) for salient 
argument features noted by the participant. 

Y   or   N 

 

Argument Features noted: 

j   k   l   m 

If Yes, then answer A through 4(d). If No, then skip to 
Item 5. 

 

A. Partial argument description provided Y   or    N 

B.  Complete argument description provided 
 

Y   or    N 

4(b). Did the participant claim that a First Cases 
argument (based upon a collection of all possible 
trains as long as the Blue rod) was convincing? 
Circle Y if the participant claims this argument was 
convincing and N if not. Circle code(s) for salient 
features noted by the participant as part of a 
convincing argument. 
 

  

Y   or    N 
 
 
 
Features noted as 
convincing: 

j   k   l   m 

4(c) Did the participant claim that a First Cases 
argument (based upon a collection of all possible 
trains as long as the Blue rod) was not convincing? 
Circle Y if the argument was noted to be unconvincing 
and N if no such statement was made. Circle any 
salient features that the participant indicated were 
missing from the argument. 
 

Y   or    N 
 

Features noted as missing 
from the argument: 

j   k   l   m 

4(d) Did the participant describe any additional 
features or make other comments salient to this 
argument? 
(Text limit: 250 characters) 

Y   or    N 
If Y, describe: 

 



5(a). Did the participant indicate that a Second 
Cases argument (based on categorizing all of the 
rods into two sets: those rods that have another rod 
that is half as long and those that do not) was used?    
 Circle Y if the argument was provided and N if no 
such argument was made. Circle code(s) for salient 
argument features noted by the participant. 

Y   or   N 

Argument Features noted: 

n   o   p 

If Yes, then answer A through 5(d). If No, then skip to 
Item 6. 

 

A. Partial argument description provided Y   or    N 

B.  Complete argument description provided 
 

Y   or    N 

5(b). Did the participant claim that a Second Cases 
argument (based on categorizing all of the rods into 
two sets: those rods that have another rod that is 
half as long and those that do not) was convincing? 
Circle Y if the participant claims this argument was 
convincing and/or provides it as an answer to question 
3 and N if not. Specify any student’s name(s) 
mentioned and circle code(s) for salient features noted 
by the participant as part of a convincing argument. 
 

 

Y   or    N 
 
 
Features noted as 
convincing: 

n   o   p 

5(c) Did the participant claim that a Second Cases 
argument (based on categorizing all of the rods into 
two sets: those rods that have another rod that is 
half as long and those that do not) was not 
convincing? 
Circle Y if the argument was noted to be unconvincing 
and N if no such statement was made.  Circle any 
salient features that the participant indicated were 
missing from the argument. 
 

Y   or    N 
 

Student’s Name(s): 

Features noted as missing 
from the argument: 

n   o   p 

Did the participant describe any additional 
features or make other comments salient to this 
argument? 
(Text limit: 250 characters) 

Y   or    N 
If Y, describe: 



6(a) Did the participant include general features, 
not essential for establishing a complete 
mathematical argument, in describing 
student(s) solutions? Circle Y if any general 
features were noted and N if not. Circle code(s) for 
features noted by the participant.  

Y   or   N 

General Features noted: 

q    r    s   t  u 
 
 

6(b) Did the participant describe any non-coded 
features or general comments that are not part of 
the four arguments and are not included in 6(a)? 
(Text limit: 250 characters) 

Y   or    N  

If Y, describe: 
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