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This article is a report on the findings of a case study that focuses on a first grade teacher’s noticing of 
children’s understanding of linear measurement along a learning trajectory, extending Jacobs and her 
colleagues’ framework (Jacobs, Lamb, & Philipp, 2010). It documents what the teacher noticed in terms of 
attending to and interpreting student strategies in four different contexts during her participation in a 
lesson study. The findings indicate that the teacher was overall more successful in attending to student 
strategies than interpreting mathematical understanding reflected in the strategies when she used a 
learning trajectory as a tool to notice student understanding. More interestingly, we found that her level of 
noticing differed depending of the role that she took in the process of lesson study. 

.eyZords: /earning 7raMectories �or Progressions�� 7eacher (dXcation±,nservice�Professional 
Development� 7eacher .noZledge� 

 
Understanding children¶s mathematical thinNing is one of the Ney factors for teachers to provide 

effective instrXction. More specifically, teachers¶ NnoZledge aboXt hoZ children¶s thinNing progresses 
over time and Zhat conceptXal mile stones indicate is critical to sXpport children¶s mathematical learning. 
7he 1ational 5esearch CoXncil �15C, 2001� asserted, ³Familiarity Zith the traMectories along Zhich 
fXndamental mathematical ideas develop is crXcial if a teacher is to promote stXdents¶ movement along 
those traMectories´ �p. 370�. Many research stXdies �e.g., Cobb et al., 1991� Confrey, MoMica, 	 Wilson, 
2009� Gearhart 	 Sa[e, 2004� Schifter, 1998, 2001� investigated teachers¶ instrXction that bXilds on 
children¶s mathematical thinNing and its progression in the domain of nXmbers and operations, and some 
stXdies reported improvement in stXdent learning by bXilding on children¶s thinNing �Carpenter, Fennema, 
Peterson, Chiang, 	 /oef, 1989� Fennema et al., 1996� -acobs, FranNe, Carpenter, /evi, 	 %attey, 2007� 
9illasexor 	 .epner, 1993�.  

Several groXps of researchers �%arrett 	 Clements, 2003� %arrett et al., 2012� Sarama 	 Clements, 
2009� have docXmented children¶s thinNing and learning traMectories in the domain of measXrement, more 
specifically linear measXrement. A stXdy by %arrett and his colleagXes �%arrett, -ones, 7hornton, 	 
DicNson, 2003� discXssed benefits of instrXction Zhen teachers design tasNs and TXestions that recogni]e 
Zhere stXdents are in the learning traMectory and help move children to a more sophisticated level. 
+oZever, more research stXdies are needed to docXment hoZ teachers maNe sense of a learning traMectory 
and hoZ it may impact their teaching. 7his initial stXdy may help to fill this gap throXgh a case stXdy of a 
first grade teacher Zho participated in a professional development program that focXsed on NnoZledge of 
children¶s thinNing aboXt linear measXrement throXgh the Xse of a learning traMectory. 7he teacher Zas 
sXpported in her effort to pXt the NnoZledge into practice throXgh a lesson stXdy.   

7o captXre hoZ teachers Xse their NnoZledge of a learning traMectory of linear measXrement in 
practice, Ze Xsed noticing �Mason, 2002� as a main frameZorN. 1oticing alloZs Xs to highlight the natXre 
of NnoZledge that teachers need to actively respond to comple[ and challenging environment in practice. 
7eachers may have NnoZledge on children¶s thinNing, bXt if it is not active they may not notice it in 
practice, Zhich in tXrn Zill resXlt in difficXlty in taNing appropriate instrXctional actions to improve it. ,n 
mathematics edXcation, -acobs and her colleagXes �-acobs, /amb, 	 Philipp, 2010� recently stXdied Zhat 
teachers notice in terms of children¶s mathematical thinNing in the domain of Zhole nXmbers and 
operations Zith a goal of XnpacNing teachers¶ in�the�moment decision maNing.  7hey defined the 
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professional noticing as a set of sNills inclXding hoZ they attend to children¶s strategies, hoZ they interpret 
mathematical Xnderstanding reflected in the strategies, and Zhat decisions teachers maNe to respond to the 
Xnderstanding in the strategies. -acobs et al. analy]ed Zhat teachers noticed in children¶s strategies 
presented in a video clip and also a collection of stXdents¶ Zritten ZorN dXring their professional 
development activities. 7hey then compared teacher noticing Zith different levels of teaching and 
professional development e[periences. 7hey conclXded that teachers¶ noticing e[pertise greZ Zith 
teaching and professional development e[periences, Zhich indicate that this e[pertise can be learned and 
sXpported throXgh professional development. AlthoXgh -acobs¶ stXdy provides a frameZorN on hoZ to 
analy]e teachers¶ noticing of children¶s thinNing, the TXestion of hoZ teachers¶ noticing in a professional 
development conte[t is related to teaching conte[t still remains XnansZered. ,n this stXdy, Ze aimed to 
e[tend -acobs¶ stXdy to an actXal classroom, and to pXt a step closer to teachers¶ in�the�moment decision 
maNing.  

7his stXdy e[amines teachers¶ noticing in the conte[t of lesson stXdy as a part of a professional 
development program. 7he conte[t of lesson stXdy alloZs teachers to develop knowledge-in-practice, 
Zhich Cochran�Smith and /ytle �1999� described as the practical NnoZledge of teaching ³embedded in 
practice and in teachers¶ reflections on practice´ �p. 250�. SoZder �2007� discXssed lesson stXdy as an 
e[ample of learning�in�practice becaXse ³in lesson stXdy teachers deliberate on the practices they observe 
Zith others.´ Fernande] and <oshida �2004� described lesson stXdy as a Zell�defined common practice in 
-apanese schools. 7his process involves three processes and three additional processes that some groXps 
folloZ. 7he first three processes are for teachers and professionals in the commXnity to collaboratively 
plan a stXdy lesson, to observe the lesson stXdy in action, and to discXss the lesson. SoZder �2007� pointed 
oXt that the first tZo steps are not neZ to U.S. teachers, althoXgh they rarely involve other teachers, bXt the 
last step is Xncommon. %all �2002� and /eZis �2000� discXssed that these processes alloZ teachers to 
attend to and learn Zhat each child Xnderstands, organi]e instrXctional tasNs based on mathematics, and 
maNe adMXstments as needed. 7hree additional processes that are optional are to revise the lesson, to teach 
the neZ version of the lesson, and to share reflections aboXt the neZ version of the lesson. 2Xr stXdy 
sitXates teacher¶s noticing of children¶s Xnderstanding of linear measXrement concepts along a learning 
traMectory in the conte[t of all si[ processes of lesson stXdy. 

7he pXrpose of this stXdy is to contribXte in maNing sense of teachers¶ learning of children¶s thinNing 
in the domain of linear measXrement. More specifically, Ze aim to e[amine one teacher¶s noticing throXgh 
a case stXdy in the conte[t of a lesson stXdy, Zhich sXpported teachers¶ learning and Xse of a learning 
traMectory as tool to maNe sense of children¶s Xnderstanding. 2Xr research TXestion is� 

• How do teachers use a learning trajectory as a tool to notice students’ measurement understanding 
in the context of lesson study? In their noticing, how do teachers attend to and interpret students’ 
strategies? 

Methods 

Participant 

+ere Ze report a case stXdy that focXses on one teacher, Ms. Smith, from a larger stXdy involving 24 
teachers. At the time of the stXdy, Ms. Smith Zas teaching first grade Zith 16 years of teaching e[perience. 
Ms. Smith taXght at a .±4 elementary school. 7he school Zas classified as a 7itle 1 school, Zhere 34� of 
the stXdents Zere TXalified for free or redXced lXnch, and 59� Zere minority. 

Professional Development 

7he aim of the larger stXdy Zas to introdXce teachers to a learning traMectory on length measXrement 
and sXpport their Xse of it in assessing stXdents and designing instrXctional tasNs. All of the participants 
Zere from an Xrban school district in the MidZest. 7he teachers participated in tZo sXmmer professional 
development conferences for a total of ten days. DXring the first professional development, Zhich lasted 
si[ days in -Xne, the teachers Zere introdXced to the /ength /earning 7raMectory developed by Sarama and 
Clements �2009�. 7he teachers learned aboXt each level of the traMectory and stXdent Xnderstanding at each 
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level. 7hey designed assessment tasNs Xsing the traMectory and also tested their tasNs Zith children from a 
local sXmmer program. 7he second professional development, Zhich lasted foXr days in AXgXst, 
introdXced the concept of lesson stXdy.  

7he teachers ZorNed together in si[ groXps of foXr to develop lesson plans. Ms. Smith¶s lesson stXdy 
groXp designed a lesson to develop stXdents¶ Xnderstanding of linear measXre focXsing on non�standard 
Xnits. 7he teachers in Ms. Smith¶s lesson stXdy groXp designed a lesson aboXt a postman delivering mail. 
7he stXdents Zere asNed to measXre and compare roXtes on their classroom floor Xsing cXtoXts of the 
postman¶s foot.  

Prior to the first instrXction of the lesson, each teacher Zas asNed to intervieZ si[ stXdents of varying 
abilities from their classroom Xsing length tasNs he or she designed or tasNs given dXring the sXmmer 
professional development. FolloZing the intervieZs, each groXp of teachers participated in the processes 
of teaching or observing the lesson, and discXssing the lesson. %ased on the discXssion, the teachers 
revised the lesson and iterated the processes foXr times. ,n this process, each teacher Zas asNed to re�
intervieZ his or her si[ stXdents folloZing the classroom lesson. 7he teachers Zere asNed to Zrite 
reflections for each iteration of the lesson stXdy as Zell as reflections on pre� and post�stXdent intervieZs. 
7hese reflections prompted the teachers to describe the tasNs or lesson posed, discXss stXdent responses 
and thinNing in relation to the learning traMectory, and prescribe fXtXre instrXctional tasNs for the stXdents. 

Data 

,n this stXdy, Ze analy]ed video and MoXrnal accoXnts of Ms. Smith¶s reflections for the second and 
third iterations of the lesson. Ms. Smith taXght the second iteration of the lesson and observed the third 
iteration. We transcribed the videotapes of the second lesson that Ms. Smith taXght and the post lesson 
discXssions of the second and third lessons that she participated in. 7he MoXrnal accoXnts inclXded her 
reflections of the lessons and discXssions as Zell as the pre� and post�stXdent intervieZs. 7his provided Xs 
Zith foXr main data soXrces� Ms. Smith¶s report of pre�lesson intervieZs Zith the si[ stXdents, her 
reflection of her oZn teaching, post�lesson intervieZ Zith the si[ stXdents, and Ms. Smith¶s reflection of 
third iteration of the lesson taXght by another teacher in her groXp. 

Data Analyses 

(ach of the foXr main data soXrces Zas analy]ed Zith attention to tZo of the professional�noticing 
sNills from -acobs, /amb and Philipp �2010�, inclXding attending to stXdent strategies and interpreting 
children¶s Xnderstanding. With regard to attending to stXdent strategies, Ze Xsed tZo codes of shoZing or 
not shoZing evidence Zhen Ze analy]ed her reflections on pre� and post�stXdent intervieZs. ,f she Zas 
able to provide mathematically significant details on hoZ a stXdent measXred or Xsed tools to measXre then 
it Zas coded as shoZing evidence of attending to stXdent strategies. We Xsed three codes, attending to 
individXal stXdent strategies, attending to groXp strategies, or not shoZing evidence Zhen Ze analy]ed her 
reflections on discXssions or lessons dXring the lesson stXdy. 7his tZo�tier coding scheme Zas Xsed 
becaXse in the intervieZ conte[t, Ms. Smith ZorNed Zith the stXdents one�on�one, and in the lesson stXdy 
conte[t she ZorNed Zith a classroom of stXdents. We decided to Xse the additional code for the data from 
the lesson stXdy conte[t to accoXnt for the difference in the natXre of the conte[ts. 

With regard to interpreting stXdent strategies, Ze Xsed three codes inclXding robXst evidence of 
interpretation, limited evidence of interpretation, or lacN of evidence of interpretation. We Xsed the same 
set of codes for both conte[ts. When Ms. Smith made specific comments aboXt her interpretation of 
mathematics in stXdents¶ strategies, it Zas coded as robXst evidence. When Ms. Smith made general 
comments of mathematics in stXdent strategies, it Zas coded as limited evidence. When Ms. Smith 
provided little to no comments of mathematics in stXdent strategies, it Zas coded as lacN of evidence. For 
instance, her comments focXsing on other issXes Zithin her classroom sXch as her teaching style, 
improving teaching, or stXdent behavior Zere coded as lacN of evidence. 
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Results 

,n this section, Ze share Ms. Smith¶s noticing of children¶s Xnderstanding of linear measXrement from 
the foXr different conte[ts. We describe oXr observation of her noticing Zith sample statements from her 
reflections. 

Ms. Smith’s Noticing in the Context of Pre-Lesson Student Interviews 

In the pre-student interviews, Ms. Smith interviewed six students one-on-one and described their 
responses to each of the three tasks. After describing the student response to the task, Ms. Smith provided 
her interpretation of their responses. 

Attending to student strategies. Ms. Smith¶s reflections shoZed evidence of attention to stXdent 
strategies for each of the si[ stXdents. When describing stXdent strategies, she noted hoZ individXal 
stXdents responded to the tasN Zith very detailed descriptions of the strategy. She typed Xp aboXt one�page 
descriptions of each stXdent. Consider Ms. Smith¶s folloZing statements that shoZed evidence of attention 
to stXdent strategies� 

With the Length Comparer activities, she lined Xp the first tZo obMects and identified them correctly as 
a big one and a small one. 7hen she tooN the five obMects and lined them Xp in correct order bXt there 
Zere not all starting at the same ]ero point. 

,n the statements, Ms. Smith captXred mathematically important details. Specifically, she inclXded 
descriptions aboXt hoZ the stXdent compared the length of mXltiple obMects and made a mathematically 
significant note that the stXdent did not line them Xp Zith the same starting point. 

Interpreting students’ understanding. Ms. Smith e[hibited limited evidence of interpretation of 
stXdents¶ Xnderstanding. +er statements shoZed her intention of interpretation bXt they Zere rather broad 
and general. 7he folloZing is an e[ample of shoZing limited evidence of interpretation�  

,n the ,ndirect /ength 7asNs, he Zas able to identify the shorter and taller of tZo fi[ed obMects«he 
tooN the thread and measXred the first cabinet and saved his place on the string. When he held it Xp to 
the longer cabinet, he said it Zas longer becaXse it Zas longer than his arms« , ZoXld place stXdent 6 
in the ,ndirect /ength activities.  

Ms. Smith provided detail descriptions of Zhat the stXdent did to compare the height of tZo cabinets, 
bXt she conclXded that the stXdent¶s strategy ZoXld be at level 6 ZithoXt providing evidence or MXstifying 
Zhy she came to the conclXsion. 

Ms. Smith’s Noticing in the Context of Teaching 

Attending to children’s strategies. When her groXp met after she taXght the postman ³%ob´ lesson as 
the second of the foXr iterations of the lesson, Ms. Smith shared Zhat children¶s strategies she noticed 
dXring the lesson. UnliNe her detailed descriptions of individXal stXdent¶s strategies in the conte[t of pre�
stXdent intervieZ, Ms. Smith provided description of strategies that she noticed a groXp of stXdents Xsed� 

Most of them MXst slid the foot >paper cXtoXt@ along coXnting as they Zent. Some of them slid it longer 
than other ones. « StXdents seem to be at the beginning of the end�to�end traMectory. 7hey Zere 
moving their foot >paper cXtoXt@ along the street >marNed on the floor@ and coXnting as they Zent. 
Some Zere actXally pXtting a finger doZn to marN their place bXt most Zere MXst moving it in MerNy, 
sXpposedly iterated movements. 

AlthoXgh she thoXght that children¶s strategy of sliding the foot cXtoXt to measXre lengths of delivery 
roXtes Zas invalid, Ms. Smith provided a detailed description of the strategy inclXding, the motion that 
children tooN, length of the motion, and MerNiness of it. +oZever, she did not discXss Zhich stXdents Xsed 
the strategy, bXt rather said ³most of them,´ referring to a large of groXp of stXdents. We foXnd that in her 
MoXrnal accoXnt Ms. Smith also reported her observation of the Zhole class, instead of individXal stXdents. 
We coded her noticing of stXdents¶ strategies as attending to groXp strategies. 
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Interpreting children’s understanding. Ms. Smith demonstrated lacN of evidence in interpreting 
stXdent Xnderstanding dXring the discXssion folloZing the teaching and in her Zritten reflection. ,n both 
conte[ts, she focXsed on stXdent behaviors Xnrelated to mathematical Xnderstanding or aspects of the 
lesson related to her teaching. 7he folloZing are e[amples of Ms. Smith¶s responses to children¶s 
Xnderstanding� 

, Zas pleased Zith hoZ the lesson floZed. 7he stXdents Zere enthXsiastic«. ,n retrospect, , gXess , 
needed to model that a little more thoroXghly«. , e[pected some of the stXdents to Xse this as a time to 
play more than focXs on the learning part of Zhat they Zere doing and this is precisely Zhat happened. 

Ms. Smith’s Noticing in the Context of Post-Lesson Student Interview 

Attending to children’s strategies. After teaching the lesson, Ms. Smith Zas also asNed to re�
intervieZ the si[ stXdents she initially intervieZed and reflect on Zhat they said aboXt hoZ they attempted 
the tasN and learned from the lesson. DXring the second intervieZ, Ms. Smith shoZed evidence of 
attending to stXdent strategies for only one stXdent. For the other five Ms. Smith did not comment on hoZ 
the stXdent attempted the tasN. Ms. Smith did not reference her findings from the initial intervieZ. Again 
she Zrote aboXt each stXdent individXally bXt this time she only Zrote a feZ sentences and rarely 
referenced stXdents¶ mathematical strategies. ,n this reflection she shifted from maNing specific comments 
aboXt stXdents¶ Xnderstanding to commenting aboXt general behavior and teaching and learning. 7hese are 
several of her comments from her post�intervieZ Zith stXdents. 

-+ said it Zas fXn. She said she had ZorNed as a team Zith her friend Zho helped her measXre the 
lines«7D did not iterate.  +e said he had compared it to driving and coXnted Xp that Zay as he moved 
his foot. 

Interpreting children’s understanding. ,n the post�lesson intervieZs, Ms. Smith demonstrated lacN 
of evidence of interpreting stXdent Xnderstanding. Miss Smith mainly focXsed on non�mathematical 
stXdent behavior and she did not try to linN stXdent¶s individXal behaviors to the levels in the traMectory 
folloZing the lesson.  

Ms. Smith’s Noticing in the Context of Classroom Observer 

Attending to children’s strategies. As an observer Ms. Smith demonstrated evidence of attention to 
individXal stXdent strategies. Ms. Smith commented dXring the reflection that she Zas able to Zatch 
several stXdents closely as she folloZed them aroXnd the classroom as they attempted to measXre the 
length of several paths. ,n this instance, Miss Smith considered individXal stXdents Zithin the groXp and 
the mathematical strategies that they Xsed to measXre a line. 

7he team that , folloZed Xsed their fingers to marN Zhere they needed to move the foot forZard from 
and coXnt.  2ne girl Zas more accXrate Zith this than others« 2ne of the boys didn¶t iterate, instead 
he MXst moved his foot along and coXnted« At one point they reali]ed that it did not matter if they 
started at one end or the other Zhen coXnting´  

Interpreting children’s understanding. FolloZing the lesson, Ms. Smith demonstrated robXst 
evidence of interpreting stXdent strategies. Ms. Smith discXssed Zith the groXp that that she had considered 
Zhy the stXdents Zere measXring in different Zays and had formed a hypothesis based on stXdent 
reasoning. She Zas able to linN interpretations to specific stXdent behaviors. ,n the post�discXssion, she 
reflects on one stXdent¶s strXggles Zith measXring the path and she attribXtes this to his Xnderstanding of 
the nXmber line. 

Ms Smith� , got the feeling that they Zere confXsing hoZ they Zere measXring Zith the foot. 7he 
stXdent �that demonstrated� that came Xp Zith the incorrect ansZer Zas thinNing of that first foot 
placement not as something he ZoXld coXnt bXt he Zas Xsing that as a starting off point and that is 
Zhy their ansZer is less than the other. ,nstead of saying its one, tZo, three �moving her hand along a 
line�. +e started here, and yoX NnoZ hoZ Ze teach the first step is one, tZo, three so he ended Xp 
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saying its three«it is Nind of hoZ yoX teach the nXmber line coXnting to the Nids at the start of the 
year. So, that¶s one observation , made on that initial thing. 7rying to looN at Zhat the Nids Zere 
thinNing in their minds.  

Discussion 

,n this case stXdy of Ms. Smith, several themes emerge. First, there is evidence that Zhen Mrs. Smith 
Zas introdXced to a learning traMectory, it provided her Zith a langXage to describe stXdent thinNing. 7he 
findings indicates that Ms. Smith Zas able to Xse the learning traMectory to focXs on stXdent strategies, 
share NnoZledge aboXt stXdents Zith other teachers, and reflect on stXdent strategies and responses. Ms. 
Smith Zas able to Xse appropriate mathematical langXage from the traMectory to commXnicate her 
Xnderstanding of stXdents. AlthoXgh Ms. Smith Zas not alZays proficient in Xsing the traMectory, in several 
instances, she Zas able to correctly linN stXdent strategies Zith the appropriate level in the learning 
traMectory. 

A second finding that emerged Zas that the lesson stXdy provided a conte[t that alloZed the 
researchers to see differences in Ms. Smith¶s ability to notice stXdent strategies. DXring the lesson stXdy 
process Ms. Smith Zas able to taNe on several roles apart from her normal role as classroom teacher. 
7hroXghoXt the lesson stXdy, Ms. Smith¶s noticing varied depending on the role that she tooN in the 
processes. Ms. Smith Zas more sXccessfXl in attending to stXdent noticing Zhen she assXmed the role of 
intervieZer or observer. ,t may have been easier for her to observe and record stXdent behavior becaXse her 
focXs Zas solely on one stXdent at each intervieZ. ,n the observer role dXring the third iteration of the 
lesson stXdy, Ms. Smith focXsed on a small groXp of several stXdents, instead of a Zhole class. +er 
attention to stXdents¶ thinNing may have been better becaXse she Zas not responsible for stXdent learning 
or classroom management. ,t seemed that this role of the observer alloZed her to direct her focXs to a feZ 
stXdents for the entire class period and pay closer attention to their strategies and responses. When Ms. 
Smith taXght the lesson, she did not attend to stXdent strategies as Zell as in other conte[ts. 7his coXld be 
becaXse the comple[ity of a classroom environment made it difficXlt for Ms. Smith to notice details of 
stXdents¶ strategies or recall them in reflection. 

7hird, there seems to be connection betZeen attending to stXdent strategies and interpreting stXdent 
Xnderstanding. When Ms. Smith provided more clear evidence of individXal stXdent strategies, she Zas 
more sXccessfXl at interpreting stXdent strategies. When Ms. Smith Zas able to attend to individXal stXdent 
strategies in the assXmed role of intervieZer or observer, she Zas able to interpret mathematics reflected in 
the strategies. We Zonder if her close attention to individXal strategies alloZed an access to more concrete 
e[amples, Zhich in tXrn helped her interpretations of stXdent thinNing. When Ms. Smith taXght, she had 
difficXlty attending to individXal stXdent strategies. ,n that conte[t, she provided limited interpretation of 
stXdent thinNing and instead the focXs Zas on her teaching or children¶s non�mathematical responses.  

/astly, Ze note the challenge of prompting teachers to Xse a learning traMectory as a longitXdinal tool 
to assess children¶s progression over time. ,n the initial intervieZ, Ms. Smith Zas able to Xse the traMectory 
to evalXate Zhat level of the traMectory she thoXght stXdents e[emplified. +oZever, Ze observed no 
evidence of her maNing connections of the information she gained from the pre�lesson stXdent intervieZs 
to reflecting on the same stXdents¶ thinNing in a classroom lesson, and then to the post�lesson stXdent 
intervieZs, althoXgh Ze had called on teachers to do so. ,t maNes Xs Zonder if she thoXght of the traMectory 
as an assessment tool prior to the lesson and not a tool to help promote stXdent groZth before, dXring, and 
folloZing the lesson.  

7his case stXdy of Ms. Smith provided Xs Zith a preliminary bXt very comple[ pictXre of Zhat and 
hoZ teachers notice children¶s thinNing and hoZ they Xse a traMectory to assess and maNe sense of stXdent 
thinNing. 7he resXlts signify that the act of teacher noticing Xsing a learning traMectory may become 
increasingly more comple[ Zhen teachers move from observing and analy]ing one or tZo stXdents to 
ZorNing Zith an entire classroom. FXrther stXdies need to be condXcted to analy]e hoZ classroom teachers 
develop in their ability to notice Xsing a learning traMectory and hoZ teachers connect NnoZledge of 
individXal stXdent strategies to classroom instrXction. 7he findings and themes that emerged in this initial 
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stXdy gave Xs a glimpse of the mXltiple factors involved in improving teachers¶ noticing Xsing a learning 
traMectory and provide a direction for fXtXre research. 
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