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A critical practice in teaching elementary mathematics is posing problems that build on children’s 
mathematical thinking. As such, teacher educators must provide pre-service teachers (PSTs) with a set of 
learning experiences to support PSTs in this practice. In this study, we present our analyses of PSTs’ 
responses to a sequence of three methods course activities that engaged them in increasingly complex 
tasks requiring the PSTs to write problems in response to authentic student work.  

.eyZords� Children¶s 7hinNing� 7eacher (dXcation±Preservice� Mathematical .noZledge for 7eaching 

Introduction 

5esearch sXggests that a critical practice in teaching elementary mathematics is posing problems that 
bXild on children¶s mathematical thinNing �Carpenter et al., 1999�. An implication of this research is that 
teacher edXcators mXst provide pre�service teachers �PS7s� Zith a set of learning e[periences to sXpport 
PS7s in engaging in this critical practice. +oZever, as a field, Ze NnoZ little aboXt the design, enactment, 
or seTXencing of these Ninds of e[periences. ,n this stXdy, Ze present oXr analyses of PS7s¶ responses to a 
seTXence of activities that engaged them in increasingly comple[ tasNs reTXiring the PS7s to Zrite 
problems in response to stXdent ZorN.  

Theoretical Frame 

ShXlman �1986� sXggested three types of NnoZledge are important for teaching � sXbMect matter 
NnoZledge, pedagogical content NnoZledge, and cXrricXlar NnoZledge. Since that article, %all and 
colleagXes �%all, +ill, et al., 2005� +ill, Sleep, et al., 2007� have bXilt on ShXlman¶s ZorN and have 
provided the Mathematical .noZledge for 7eaching �M.7� frameZorN fXrther defining sXbMect matter 
NnoZledge �SM.� and pedagogical content NnoZledge �PC.� and identifying sXbsets of these NnoZledge 
bases. We are groXnding this stXdy in tZo sXbsets of PC.²NnoZledge of content and stXdents, 
³NnoZledge that teachers possess aboXt hoZ stXdents learn content´ �+ill, Sleep, et al., 2007, p. 133�� and 
NnoZledge of content and teaching, ³mathematical NnoZledge of the design of instrXction, inclXdes hoZ to 
choose e[amples and representations, and hoZ to gXide stXdent discXssions toZard accXrate mathematical 
ideas´ �+ill, Sleep, et al., 2007, p. 133�. 7hese sXbsets of the PC. constrXct are XsefXl as Ze are asNing 
PS7s to thinN aboXt hoZ stXdents solved particXlar problems and then Xse that NnoZledge of stXdents to 
design sXbseTXent instrXction.  

Also relevant to this stXdy is the professional noticing of children’s mathematical thinking constrXct 
�-acobs, /amb, 	 Philip, 2010�. 7hree interrelated sNills� attending to children¶s strategies, interpreting 
children¶s Xnderstandings, and deciding hoZ to respond on the basis of children¶s Xnderstandings comprise 
the constrXct. Within oXr methods coXrse, Ze asN PS7s in several instances to talN aboXt Zhat they notice 
in stXdent ZorN �via video clips and Zritten� and discXss Zhat they thinN stXdents do or do not Xnderstand. 
Finally, Ze asN PS7s to Xse Zhat they NnoZ aboXt stXdents to generate a ne[t problem.  




������������������������!�����(������ ���%�	��������	������� 120�

�

���������$��&�	&$���$��&'�&$�+������"$��&��&�)���&*&�)/-./*&�	���

�����������
������
���
���

����������
���������
���
����
��
�����

��
����
��
����
��������������
�	��������������
��
�
���������
������������#��$���%�
������������������� �����".�

Methods  

Data Zere collected from thirty�three, first semester, senior level PS7s �32 female, 1 male� enrolled in 
an elementary mathematics methods coXrse taXght by the first aXthor in fall 2011. 7he data inclXde PS7 
responses to three different activities, each of Zhich are from a set of methods coXrse materials Zritten by 
the second and third aXthors �DraNe, /and, et al., 2011�. 7he activities Zere designed to scaffold and 
sXpport PS7s as they developed the capacity to maNe sense of stXdent strategies and to Zrite appropriate 
sXbseTXent tasNs for stXdents. (ach of the activities is set in the conte[t of actXal classrooms. 7he three 
activities Zere posed over the first si[ ZeeNs of the coXrse and Zere seTXenced in order to provide PS7s 
Zith varioXs e[periences analy]ing and Zriting effective tasNs based on stXdent thinNing. 7he first activity 
�1atalie¶s Class the 1e[t Day� Zas designed to give PS7s the opportXnity to notice and analy]e hoZ an 
e[perienced teacher Xsed her stXdents¶ cXrrent NnoZledge of division Zith fractional remainders to design 
a sXbseTXent story problem and nXmber choices. 7he second activity �CoXnting SeTXences� reTXired the 
PS7s to Zrite an opening nXmber roXtine �215� and problem, inclXding nXmber choices to address a 
class�Zide addition misconception. 7he third activity �FishboZl Problem� asNed PS7s to analy]e 14 
stXdents¶ mXltiplication strategies and Zrite a sXbseTXent problem Zith nXmber choices to address the 
Zide range of learners. We organi]ed the activities to form a traMectory along several dimensions ± moving 
from noticing an e[pert teacher¶s tasN design to having PS7s design tasNs themselves, moving from 
designing a tasN to address a single misconception to Zriting a tasN that addressed a Zide range of stXdent 
Xnderstandings, and moving from PS7s noticing an e[pert teacher¶s nXmber choice to selecting nXmbers 
for a pre�Zritten tasN to Zriting an entirely neZ tasN.  

Data Analysis and Results 

Natalie’s Class the Next Day  

Prior to completing the 1atalie¶s Class the 1e[t Day tasN, PS7s Zatched a video Zith transcript of 
1atalie and her 2nd grade class as they solved tZo partitive division story problems�  

Problem #1 Trisha and Allie are sharing ______ chocolate chip cookies. If they are shared equally, 
how many will each of them get? 

2 4 5 8 9 12 13 
30 31 50 51 66 67 83 

Problem #2 Trisha, Allie, Lance, and Kathy are sharing brownies. If they are sharing _____ 
brownies equally, how many will each person get? 

4 5 8 9 16 17 20 
32 33 44 45 48 49 50  

MXltiple nXmber choices are given to provide for differentiation. StXdents Zere to choose the roZ of 
nXmber choices ³MXst right´ for them. ,n Problem �1, even nXmbers Zere posed folloZed by the ne[t 
consecXtive nXmber �Zith the e[ception of 2 and 83�. ,n Problem �2, mXltiples of foXr Zere posed 
folloZed by the ne[t consecXtive nXmber. 7he Xse of ne[t consecXtive nXmbers Zas intended to provide a 
scaffold in that stXdents coXld Xse Zhat they NneZ aboXt one nXmber choice to help Zith the ne[t. 
,nclXded in the video are e[amples of stXdent ZorN, teacher�stXdent interactions, and a sharing session 
Zhere stXdents e[plain their varioXs strategies. After discXssing the video, PS7s are asNed to complete the 
folloZing activity� 

7he ne[t day, 1atalie posed the folloZing problem.  Solve the problem for a feZ of the number 
choices.  Then, answer the questions below. 

7here are BBBB miniatXre candy bars. DXstin, -ose, Sam, and -oe are going to share the candy bars. 
,f they split Xp the candy bars eTXally, hoZ many Zill each of them get" 

11  17  22  35  48 
65  83  75  99  104 
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1. Why do you think Natalie posed this particular problem next? 
2. What do you notice about the number choices in this problem compared to the number choices 

given the day before? 

Analysis: Natalie’s class the next day. As Ze e[amined responses from the PS7s, Ze focXsed on 
their responses to TXestion tZo. 7he ne[t problem 1atalie posed is also a partitive division problem and 
e[tends the second problem from the day prior in sharing a set of obMects among foXr people. We analy]ed 
PS7s¶ responses according to their noticing of three aspects of 1atalie¶s nXmber choices� �1� the nXmbers 
in both roZs are both larger nXmbers than the day before� �2� the nXmbers are more complex in that 
stXdents had to thinN not only aboXt sharing remainders of ]ero and one, bXt also tZo and three as Zell� �3� 
the ne[t consecXtive nXmber scaffold that had been Xsed the day before has noZ been removed. 7Zo 
aXthors independently coded the PS7s¶ responses for evidence of these three facets Zith 94.9� agreement 
�94�99�.  

+ere is a sample response from one of the PS7s, -aceylyn �all names are pseXdonyms�� 

7he first thing that stood oXt to me aboXt these nXmber choices Zas that they Zere generally larger 
than the ones offered on the previoXs day.  1e[t, Zhen , actXally started ZorNing Zith them, , foXnd 
that these nXmber choices granted me Zith TXite different ansZers than the day before.  2n the 
previoXs day the ansZers had either been Zhole nXmbers, or sometimes involved a half as Zell, bXt 
today the ansZers came oXt Zith remainders of � or �.   

7his response Zas coded as identifying larger nXmbers as Zell as more comple[ nXmbers. 

Results: Natalie’s class the next day. We e[amined the 33 responses to the 1atalie¶s Class the 1e[t 
Day activity in tZo Zays� �1� hoZ many of the facets of the nXmber choices Zere identified by each PS7, 
and �2� nXmber of PS7s that identified each facet. 7he resXlts are presented in Tables 1 and 2. We 
interpreted this data through the lens of MKT, specifically as indication of knowledge of content and 
teaching; knowledge of how to choose examples and design instruction. From the data one can see that 
~48% of the PST identified either zero or one facet of the number choices, ~42% identified two of the 
three facets and only a small percentage (~9%) were able to identify all three. We posited that it might be 
more likely for PSTs to notice the larger numbers and the lack of scaffolds than recognize the complexity 
of the numbers, as the first two required less developed knowledge of content and teaching.  

Table 1: Number of Facets Identified         Table 2: Percentage of Each Facet Identified 

 
Counting Sequences 

7he CoXnting SeTXences activity begins Zith the PS7s Zatching a video Zith transcript of -enny¶s 
first grade class. For her 215, -enny poses the folloZing coXnting seTXences to her stXdents that focXs on 
base�ten concepts� 30, 40, 50, BBBBBB, BBBBBB, BBBBBB. 44, 54, 64, BBBBBB, BBBBBB, BBBBBB. 57, 67, 77, 
BBBBBB, BBBBBB, BBBBBB. 157, 167, 177, BBBBBB, BBBBBB, BBBBBB. -enny¶s stXdents are able to solve the 
tasNs by coXnting by 10. StXdents also notice the Xnits place remains the same and the tens place nXmber 
increases by one each time. 7hey are able to solve the seTXence that ³crosses over´ from a 2�digit nXmber 
to a 3�digit nXmber. 7he video ends Zith -enny posing a story problem aboXt a paleontologist� 




������������������������!�����(������ ���%�	��������	������� 011�

�

���������$��&�	&$���$��&'�&$�+������"$��&��&�)���&*&�)/-./*&�	���

�����������
������
���
���

����������
���������
���
����
��
�����

��
����
��
����
��������������
�	��������������
��
�
���������
������������#��$���%�
������������������� �����".�

A paleontologist had BBBBB dinosaXr bones. +e foXnd some more. 1oZ, the paleontologist has 
BBBBB dinosaXr bones. +oZ many bones did he find" 
�10, 70�, �20, 84�, �26, 126�, �15, 65�, �60, 150�, �42, 53�  

7he activity provides PS7s Zith a description of stXdent ZorN from the Paleontologist Problem� 

Most of the children solved the paleontologist problem by Xsing a hXndreds chart, bXt many 
coXnted by ones Zhen coXnting Xp to the second nXmber instead of coXnting by tens. Some 
children did coXnt by tens. For 20 and 84, the children Zho Zere coXnting by tens either coXnted 
by ones from 20 to 84, or coXnted by tens to 80, then coXnted 4 more. 1obody solved for 42 and 
53 �DraNe, /and et al., 2011�. 

FolloZing this description, the story problem -enny Xsed the ne[t day �ZithoXt nXmber choices� is given, 
³7oday, the paleontologist is looNing for fossils. +e already had BBBB fossils in his collection. +e foXnd 
some more. 1oZ, the paleontologist has BBBB fossils. +oZ many fossils did he find"´ 7he coXnting 
seTXences activity Zas then posed for the PS7s to complete� 

1oZ that yoX have seen the CoXnting SeTXences video �and its transcript�, consider these 
TXestions related to stXdents¶ solXtions to the Paleontologist Problem.  

1. What is the disconnect between how students counted in the opening routine and the counting 
strategies they used when solving the problem? 

2. Why do you think the disconnect exists? 
3. Considering this disconnect, generate two artifacts for the next day’s lesson: an opening number 

routine and number choices for the Paleontologist problem given below. Briefly justify your 
choices.  

,n this activity, Ze Zere interested to see if� �1� the PS7s coXld recogni]e many children did not see their 
coXnting by tens strategy in the seTXence activities as applicable in solving the Moin�change XnNnoZn story 
problem� �2� they coXld posit reason�s� for the disconnect� �3� they coXld design an 215 to address the 
reason�s� stated in 2� and �4� they coXld select appropriate nXmber choices for the ne[t day¶s problem. We 
believe this tasN Zas a natXral progression from the previoXs tasN, as it reTXired PS7s to interpret and 
respond to a general mathematical misconception Zithin a class of children.  

Analysis: Counting sequences. Prior to analyzing this data set, the authors collaboratively examined 
several responses to this activity from a previous course and through open and emergent coding (Strauss & 
Corbin, 1998) established a series of codes and operational definitions for: (1) identifying the disconnect 
explicitly and accurately (yes/no/no response); (2) number of reasons given for the disconnect (0, 1, 2 or 
more); (3) identifying the degree to which the ONR addressed the reason(s) given (low, medium, high); 
and (4) classification of the types of number choices we believed were appropriate for Jenny’s students 
(count by 10s from a decade number as given in Jenny’s original Paleontologist Problem, count by 10s 
from a non-decade number, count by 10s and 1s). We operationalize the degree to which the ONR 
addressed the reasons for the disconnect by examining the approaches the PSTs took in selecting the type 
of task, structure and/or number choices for their ONR. PSTs who used the same approach as Jenny, or 
used approaches that did not connect to their reason, were ranked low. PSTs who attempted at least one 
new type, structure or number choice related to their reason, and did so in a manner we believed could be 
effective, were rated medium. PSTs who made significant changes (more than one new approach) related 
to their reason, and did so in a way we were confident could be effective, were rated high. Reliability 
percentages for each of the four categories are as follows: Disconnect: 90.9%; Reasons: 75.8%; Degree: 
78.8%; Number Choices: 87.1%. We discussed disagreements and reached consensus on the final codes. 

Chelsea¶s response folloZs. 7he nXmbers correlate Zith the TXestions given above� 

1) When students were counting in the counting sequences opening routine, they were counting 
by tens and realized that the second digit of the number was remaining the same. However, 
once they tried solving the problem, the students began counting by ones, and it threw them 
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off to try counting larger numbers by ones. 
2) When counting by tens, the second digit of the number remains the same. It creates a pattern 

and makes it easy to continue in an almost rhythmic-like pattern of repeating “10, 20, 30, 40, 
50...” and so on. However, when counting by ones, the second number changes along with the 
first number and this can be very confusing for kids if they are counting “10, 11, 12, 13, 14, 
15, 16, …”  

3) Opening Number Routine – Fill in the blanks with the missing numbers.  
10, _____, _____, _____, 50, 60, _____, _____, 90, _____ 
5, _____, 25, 35, _____, _____, 65, 75, _____, _____, 105 
100, _____, _____, 130, _____, 150, _____, _____, 180, _____, _____ 

Problem for the next day 
7oday, the paleontologist is looNing for fossils. +e already had BBBB fossils in his collection. 
+e foXnd some more. 1oZ, the paleontologist has BBBB fossils. +oZ many fossils did he find" 

[10, 30]  [5, 25]   [100, 175]  [3, 43] 

, chose these nXmbers becaXse , started oXt Zith simpler nXmbers that they coXld easily apply their 
coXnting seTXence strategy to a Zord problem �10, 20, 30�. , then moved on to >5, 25@ becaXse 
starting at 5 and coXnting by tens is slightly more difficXlt. 1e[t , did >100, 175@ becaXse starting 
at 100 is difficXlt, and they also have to coXnt by 5¶s once they get to 70. Finally, , placed the 
hardest nXmber choice last becaXse the stXdents have to coXnt by tens, bXt they are starting at 3, 
Zhich Zill throZ them off to see a 3 as the last digit, and they Zill really need to Xnderstand the 
process of coXnting by tens to get from 3 to 43. 

7he above e[ample Zas coded as �1� yes to identifying the disconnect� �2� 0 for not identifying a reason 
for the disconnect� �3� as low for the degree in Zhich he�she addressed the disconnect as it is the same 
approach Xsed by -enny� and �4� as having counting by tens from a decade number, counting by tens from 
a non-decade, and counting by tens and ones in the nXmber choices. 

Results: Counting sequences. Of the 24 PSTs who attempted to identify the disconnect within 
Jenny’s class (9 no response), 18 were able to accurately do so (75%). 18 of those 24 (75%) were able to 
posit at least one reason why the disconnect may have occurred. When it came time, however, to design an 
opening number routine that would address the disconnect, more than 50% of PSTs simply posed “more of 
the same” approaches Jenny used. Ten PSTs (30.3%) made an attempt to try something different, but only 
five PSTs (15.2%) were able to do so in a way we felt confident would afford the children multiple 
opportunities to make the connection between skip counting by 10s in patterns and using skip counting by 
10s as a strategy for solving join-change unknown addition problems. The number choices data were more 
encouraging. There was a high percentage of PSTs (42.4%, 14/33) who included at least two of the three 
appropriate number choices or all three of the appropriate number choices (48.5%, 16/33) in the next day’s 
problem. Three PSTs included only one of the appropriate number choice types. One emerging pattern 
from these data is our PSTs seem to be able to understand and identify student thinking, but often struggle 
using this information to effectively address it. 

Table 3: Counting Sequences Results 

Disconnect Reasons Degree Number Choices 
Y N NR 0 1 2+ L M H 10sD 10sND 10s1s 
18 6 9 15 9 9 18 10 5 25 29 24 

Fishbowl Problem 

7he FishboZl Problem is set in the conte[t of Molly¶s 2nd�3rd mi[ed age classroom. 7his tasN Zas 
bXilt aroXnd PS7s¶ e[amination of e[amples of stXdent ZorN from 14 children in Molly¶s class in response 
to the folloZing mXltiplication problem� 
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Sam had BBBB fish boZls. +e had BBBBB fish in each boZl. +oZ many fish did Sam have" Molly 
presented 4 pairs of nXmber choices for her stXdents to picN from� A� �2, 10�, �5, 10�� %� �4, 20�, �8, 
20�� C� �3, 11�, �6, 11�� D� �4, 12�, 8, 12�.  

7he tasN for the PS7s Zas as folloZs� 

1. First, consider Molly’s learning goals—what are they? 
2. Next, look at the student work on the following pages. What do you find interesting? What 

evidence can you identify that students are or are not making progress toward the learning 
goal(s)? 

3. Write a problem for the next day along with a rationale. What do you think will be an 
appropriate problem that will meet the range of needs in Molly’s classroom? Reference at least 
three students or group of students specifically in your rationale. 

We believed this activity Zas an appropriate ne[t tasN for the PS7s¶ development as it reTXired them to 
analy]e and maNe sense of several children¶s thinNing, to Zrite a story problem appropriate for the entire 
class and simXltaneoXsly attend to specific strategies and learning goals Zhen Zriting nXmber choices. 
7his activity is very similar to the ZorN of teaching and reTXired PS7s to Xse many different NnoZledge 
bases to effectively complete the activity. Molly had different goals for different groXps of children in her 
room. For some children she Zanted to see if they Zere able to sNip coXnt by mXltiples of ten.  For others, 
she Zanted to see if they coXld notice and Xse the doXbling relationship betZeen the pairs of nXmbers she 
had chosen for them to solve. She inclXded nXmber choices liNe 11 and 12, to see if any children ZoXld 
solve Xsing the distribXtive property and their NnoZledge of tens. 

Analysis: Fishbowl problem. ,n oXr analysis of the children¶s ZorN, Ze classified their approaches 
into one of foXr categories� �1� direct modeling� children in this groXp either coXld not solve any of the 
mXltiplication tasNs, or did so by directly modeling the solXtion Zith draZings� �2� sNip coXnting� children 
in this groXp sNip�coXnted by 10s and�or mXltiples of 10� �3� repeated addition�breaN apart by place� 
children in this category solved tasNs by Zriting the mXltiplication problems as repeated addition and then 
broNe the 2�digit nXmbers liNe 11 and 12 apart by place valXe and added the 10s and 1s separately� and 
�4� doXbling� the children in this groXp also Xsed repeated addition to solve the first nXmber choice in the 
pair, bXt Zere also able to recogni]e the relationship betZeen doXbling the nXmber of groXps and doXbling 
the prodXct.  

Similar to oXr analysis of the CoXnting SeTXences Activity, the aXthors first collaboratively e[amined 
several responses to this activity from a previoXs coXrse and established a series of codes and operational 
definitions for Zriting an appropriate story problem �yes�no� and demonstrating Xnderstanding of 
children¶s strategies �yes�no�. ,n oXr analysis of the PS7s¶ nXmber choices, Ze coded their responses in 
terms of addressing cXrrent stXdent Xnderstanding and in terms of addressing Molly¶s learning goals. As 
Ze coded the responses in terms of addressing stXdents¶ cXrrent Xnderstanding, Ze first looNed for 
evidence in the rationale that the PS7s Zere attempting to choose nXmbers for specific individXal¶s �or 
groXps of children¶s� strategy. ,f Ze foXnd evidence, Ze then e[amined the nXmber choices they selected 
in order to determine if they had successfully done so. We coded their nXmber choices in terms of learning 
goals in a similar manner. ,f PS7s e[plicitly mentioned a learning goal in their rationale, Ze coded it as an 
attempt. ,f an attempt Zas made, Ze then determined if the nXmber choices Zere appropriate. ,f so, Ze 
coded it as a success. 5eliability percentages Zere calcXlated for each category and ranged from 73.5� ± 
93.9�. ConsensXs Zas reached on all disagreements. 

Samantha¶s response folloZs as an e[ample. For space pXrposes only her problem is shared� 

2livia has BBBB draZers. She has BBBB pencils in each draZer. +oZ many pencils does 2livia 
have" 

, Zant to address the same goals, bXt have strXctXred them so some are easier than her first 
e[amples, some the same difficXlty, and some harder. 
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Group A    (3, 10)    (4,10)    (6, 10)  (11, 10) Here I want to practice going over 100 to provide 
some extra challenge. I also wanted those struggling to recognize the relationship between the 3 
and 10 and the 4 and 10. 

Group B (1, 20)     (2, 20)   (4, 20)    (8, 20) Here I want the students to start on the 20s to focus on 
the relationship between the first and second number in the problems, but also the first numbers 
over the sequence. 

Group C (4, 11)   (5, 11)   (7, 11)   (5, 12) Here I want students to apply their knowledge of 
counting by 10s and then adding 1s to solving the problem. Hopefully having the second number 
switch to 12 will have these extend that knowledge. 

Group D     (2, 11)     (2, 12)    (2, 13)    (2, 14) I wanted the students who’ve really gotten a hang 
of this 10s and 1s concept to apply it and to see patterns by keeping the 2 consistent. 

,n this case, the above problem Zas coded not attempting, and thXs, not sXccessfXl, in addressing 
specific stXdent¶s strategies. +oZever, it Zas coded as attempting and sXccessfXl in choosing nXmbers for 
specific learning goals. 

Results: Fishbowl problem. 7he data sXpports the preliminary resXlt from the CoXnting SeTXences 
activity. We can see by this stage in oXr seTXence a vast maMority of the PS7s �31�33, 93.9�� made sense 
of the stXdent ZorN provided and Zere able to Zrite an appropriate story problem type �28�33, 84.8��. 
When it comes to Zriting nXmber choices for the ne[t story problem hoZever, it becomes evident that� 
�1� PS7s have difficXlty in addressing mXltiple groXps of stXdent thinNing simXltaneoXsly� �2� Zhen PS7s 
do attempt to Zrite specific nXmber choices to address or fXrther stXdent thinNing, they are not often 
sXccessfXl in doing so �9�17, 52.9�� 8�26, a31�� 7�15, a47�� 5�12, a42��� and �3� PS7s have difficXlty 
Zriting nXmber choices that attend to both stXdent thinNing and learning goals. 

Table 4: Fishbowl Problem Results 
  Number Choices for Students Number Choices Learning Goals 
  Low/Direct 

Model 
Skip 

Count 
Repeat+ 
/BABP 

Doubling Skip by 
10s 

Doubling Distributive 
Property 

Story? Understand? A? S? A? S? A? S? A? S? A? S? A? S? A? S? 
28 31 17 9 26 8 15 7 12 5 22 11 17 12 14 10 

Discussion 

As Ze interpret the resXlts from this seTXence of activities throXgh the ZorN of -acobs and her 
colleagXes �2010�, Ze conclXde PS7s have become more adept at attending to and interpreting stXdent 
thinNing. 7he activities hoZever, have not helped the PS7s to maNe similar progress in responding to 
stXdent thinNing. 2ne possible reason for this resXlt is that oXr seTXence of tasNs does not provide enoXgh 
edXcative sXpports to develop PS7s¶ ability to respond appropriately to stXdent thinNing. We have not 
e[plicitly attended to the TXestion, ³What maNes a nXmber choice appropriate or inappropriate to 
sXpport�e[tend a stXdent¶s cXrrent Zay of thinNing"´ An activity that presents an e[ample of stXdent 
thinNing and reTXires PS7s to select and MXstify an appropriate nXmber choice from a list of possibilities 
might help to develop PS7s¶ ability to interpret, evalXate and Zrite appropriate nXmber choices. 7hese 
conclXsions can be e[plained in terms of the constrXct of M.7. 2Xr seTXence of activities appears to 
sXpport the development of PS7s¶ NnoZledge of content and stXdents. 7hroXgh repeated e[posXre to 
aXthentic stXdent ZorN �both video and Zritten�, PS7s have improved in their ability to maNe sense of and 
evalXate stXdents¶ thinNing strategies in a variety of mathematical conte[ts. 7his NnoZledge base is 
paramoXnt in attending to and interpreting stXdent thinNing. PS7s¶ NnoZledge of content and teaching 
hoZever has not shoZn similar improvement. 7hoXgh the PS7s have demonstrated an ability to interpret 
stXdent thinNing and ³diagnose´ mathematical inconsistencies, they have not yet developed the appropriate 
content NnoZledge base to respond effectively in ³prescribing´ the ne[t treatment. 
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