

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

�

���������$��&�	&$���$��&'�&$�+������"$��&��&�)���&*&�)0./0*&�	���

�����������
������
���
���

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

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

REPRESENTATIONS OF ALGEBRA INSTRUCTION  
IN PRESERVICE TEACHER EDUCATION 

Jillian N. Wilsey 
University at %Xffalo, 7he State University of 1eZ <orN 

Mdeverin#bXffalo.edX 

Deborah A. Moore-Russo 
University at %Xffalo, 7he State University of 1eZ <orN 

dam29#bXffalo.edX 

This study examined preservice teachers’ reactions to and reflections on a set of five animations as 
representations of algebra instruction. The results showed that most comments in the preservice teachers’ 
reflections were related to: (a) student learning and motivation, or (b) the classroom and instructional 
environment. Few comments in the reflections focused on the preservice teachers’ reactions to the realistic 
nature of the animations. The data suggest that animations are a useful alternative to video. Not only do 
they allow for a condensed format that is free of distractions and focuses on a specific scenario to be 
analyzed, this study suggests that animations can also promote productive reflection without prior 
scaffolding. 

.eyZords� 7eacher (dXcation±Preservice 

Purpose of the Study 

7his stXdy e[amined preservice teachers¶ reactions to and reflections on animations as representations 
of algebra instrXction. ,t revolved aroXnd the implementation of animations Zith preservice teachers in a 
methods coXrse and focXsed on their responses to the classroom dynamics portrayed in the animations. 
Since animations are a relatively neZ mediXm to represent classroom instrXction, Ze e[plored preservice 
teachers¶ reactions to the animations themselves as Zell as the e[tent and TXality of the preservice 
teachers¶ discXssions relative to Zhat they noticed in the animations. More specifically, this stXdy 
addressed the folloZing research TXestion� What are preservice teachers prompted to discXss after vieZing 
the animations Zhen implemented ZithoXt prior prompts or scaffolding" 

Theoretical Framework 

Star and StricNland �2008� define noticing as Zhat preservice teachers identify and deem important or 
noteZorthy Zhen vieZing a classroom scenario. Santagata and GXarino �2011� identify Zhat they consider 
³fXndamental sNills for reflecting and learning from teaching´ as ³the ability� �a� to attend to important 
elements of instrXction, �b� to reason aboXt these elements in integrated Zays, and �c� to propose 
alternative instrXctional strategies´ �p. 134�. While noticing is important, preservice teachers mXst also be 
able to reflect on Zhat they have noticed before they are able to apply Zhat has been observed. 

Providing representations of classroom scenarios prompts preservice teachers to consider and discXss 
the dynamics portrayed thXs helping to bridge theory Zith practice �+arrington 	 Garrison, 1992�. 9ideo 
is commonly Xtili]ed to provide these representations along Zith gXidance from provided prompts or 
scaffolding to facilitate Zhat is noticed and reflected Xpon. +oZever, StocNero �2008� points oXt that 
preservice teachers ³need to move aZay from a dependence on e[ternal prompting if they are to continXe 
to groXnd their analyses in evidence after a Xniversity coXrse is over´ �p. 377�.  

While videos have been a common mediXm in teacher edXcation, animations are relatively neZ bXt 
provide XniTXe benefits. AlthoXgh animations represent practice, they are scripted in a manner that alloZs 
for a condensed format in terms of both focXs and dXration. Animations, becaXse they are manXfactXred 
representations of instrXction, can be pared doZn to specifically Zhat one Zants the vieZer to consider in a 
time�efficient manner. 7his redXction in comple[ity removes many of the distractions that natXrally 
accompany video. ,n fact, Moore�5Xsso and 9iglietti �2011� foXnd in their stXdy of teachers¶ reflections 
on animations of geometry instrXction that the lacN of comple[ity did not impact the preservice teachers¶ 
impressions of the animations as realistic representations of teaching.  
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Methodology 

Participants 

Data for this stXdy came from tZo groXps of preservice teachers enrolled in a methods coXrse for 
secondary mathematics teachers in the fall 2010 and fall 2011 semesters at a large research Xniversity in 
the northeastern United States. All of the preservice teachers held mathematics degrees and Zere enrolled 
in a certification program throXgh a gradXate school of edXcation. 7he fall 2010 groXp of preservice 
teachers consisted of five females and three males. 7he fall 2011 groXp of preservice teachers consisted of 
foXr females and foXr males. Five of the eight preservice teachers in the fall 2010 section and si[ of the 
eight preservice teachers in the fall 2011 section Zere concXrrently enrolled in their field observation 
components. 

Setting 

7he methods coXrse is a three�credit hoXr, gradXate�level coXrse Zith a primary goal of preparing 
those Zith mathematics degrees to be secondary school mathematics teachers. 7his coXrse is designed to 
address the aspects of pedagogical content NnoZledge inclXding� NnoZledge of content and stXdents, 
NnoZledge of content and teaching, and NnoZledge of content and cXrricXlXm �%all, 7hames 	 Phelps, 
2008�. 7he coXrse covers a variety of topics inclXding classroom management, lesson planning, and 
implications of edXcational theories �e.g., social constrXctivism� on the practice of teaching. 7here is a 
particXlar emphasis on the 1ational CoXncil of 7eachers of Mathematics¶ �1C7M¶s� �2000� vision for 
mathematics edXcation.  

AboXt half Zay throXgh each semester, the preservice teachers Zere assigned to vieZ five animations 
over a period of five ZeeNs, one per ZeeN. 7he instrXctional intentions Zere to Xse the animations as a 
common reference for collaborative reflection, discXssion, and analysis. 7hey provided an opportXnity for 
teachers to engage in reflective discoXrse groXnded in a shared e[perience, one that represented different 
secondary algebra classrooms.  

7he animations Xsed cartoon figXres to represent episodes of instrXction in varioXs secondary algebra 
classrooms. 7he cartoon figXres Zere each colored, and their names corresponded to their colors. For 
e[ample, one stXdent Zas %lXe, another Zas 5ed. All cartoon characters Zere gender neXtral. 

Since the preservice teachers Zere not able to go as a groXp to observe a classroom, the animations 
served as condensed, ³shared´ e[periences for the methods class. 7he animations Zere from 7h(Ma7 
�7hoXght ([periments in Mathematics 7eaching�, an 1SF�fXnded program at the University of Maryland, 
Zhich has developed animations as representations of classroom scenarios to be Xsed in teacher edXcation 
�for more information on the animations representing algebra instrXction that Zere Xsed, go to 
http���ZZZ.edXcation.Xmd.edX�Math(d�7h(Ma7.html�. 

7he animations Zere chosen as representations of teaching for tZo reasons. First, they portrayed 
secondary classroom instrXction²all from different classrooms Zith different teachers �as noted by the 
varying voices Xsed for the teachers in the animations�. Second, they have been foXnd to be effective in 
eliciting discXssion among e[perienced teachers often compelling them to proMect themselves into the 
stories �+erbst 	 Cha]an, 2006�.  

Data Collection and Analysis 

After vieZing each animation, the preservice teachers Zere reTXired to maNe three entries �tZo in 
response to classmates� to an asynchronoXs, electronic discXssion forXm over the coXrse of a ZeeN as a 
part of their homeZorN assignment. 7he instrXctor did not contribXte to the online discXssion boards nor 
Zas any feedbacN to the entries provided. StXdents Zere informed that they Zere to be graded on their 
entries, considering both the content of their entries and the personal NnoZledge groZth evidenced from 
the entries over the coXrse of the semester.  

,ndXctive content analysis Zas Xsed to identify the themes emerging from the discXssion board data. 
7his consisted of mXltiple readings folloZed by the recording of each researcher¶s thoXghts Xtili]ing 
theoretical memoing �Glaser, 1998�. 2nce this stage Zas completed, the researchers revisited the 
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discXssion board entries Mointly and compared their memos, forming categories. 7he researchers noted that 
most notions raised in the memos Zere mentioned by both researchers and often on more than one 
animation.  

7he researchers Mointly revisited each animation in light of the identified categories Xntil it Zas clear 
that all ideas in the entries ZoXld be able to be coded. 7he research team then Mointly condXcted a 
³hori]ontal´ pass throXgh the discXssion boards agreeing on themes that emerged from the categories that 
ran across all five animations. After this, the researchers then independently coded all 248 of the preservice 
teachers¶ discXssion board entries. (ach individXal discXssion board entry served as the Xnit of analysis. 
(ach Xnit of analysis Zas assigned as many codes as Zere deemed applicable. 7he overall percentage of 
agreement for coding Zas above 90� for both 2010 and 2011 sets of data. 7he Cohen¶s Nappa valXes Zere 
at or above 0.80 for each data set, Zell above the generally accepted 0.60, Zhich represents good 
agreement �/andis 	 .och, 1977� Altman, 1991�. 7he tZo independent coders reached consensXs by 
means of discXssion for each entry that had been assigned a different code. 7he research team began 
analysis at this stage. 

Results 

DXring the analysis, several themes evolved from the discXssion forXms. ,n revieZing and coding the 
discXssion board entries over five animations and tZo methods coXrses, si[ recXrrent themes Zere 
identified� �a� supporting student learning and motivation, �b) classroom and instructional environment, 
�c� mathematics in the animations, �d� reflections on past observations and one’s own future practices, 
�e� reality of the classroom, and �f� reactions to the animations.  

7able 1 presents the freTXency of comments relating to each identified theme, along Zith the 
percentage, or relative freTXency, for each category. ([amining the compiled data, the greatest amoXnt of 
time Zas spent in discXssing supporting student learning and motivation Zhile the least amoXnt of time 
Zas spent in discXssing the reactions to the animations. 7he supporting student learning and motivation 
theme inclXded categories focXsed on stXdent learning sXch as Xnderstanding as the goal of instrXction, 
providing positive feedbacN for stXdents¶ efforts, bXilding on Zhat the stXdents NnoZ, responding to 
stXdents¶ TXestions, and preventing or correcting stXdent misconceptions.  

Table 1: Presence of Themes in Discussion Forum 

Theme Frequency Relative Frequency 
Supporting Student Learning and Motivation 461 42 
Classroom and Instructional Environment 303 27 
Mathematics in the Animations 168 15 
Reflections on Past Observations and One’s Own Future 
Practices 81 7 

Reality of the Classroom 59 5 
Reactions to the Animations 39 4 
 

7he theme Zith the second highest freTXency of comments Zas the classroom and instructional 
environment theme. 7his theme contained categories that Zere concerned Zith the teachers¶ instrXctional 
obligations, preparedness and fle[ibility, attitXde, and the classroom environment in general. Comments in 
this theme Zere often related to Zhat a teacher shoXld do sXch as sXpport and e[plain ideas presented and 
provide more direct instrXction Zhen it is clear that gXiding is not prodXctive. Comments also captXred the 
natXre of the classroom environment as one that shoXld be safe and respectfXl Zhere stXdents are not afraid 
to asN TXestions.  

7he mathematics in the animations theme inclXded comments revolving aroXnd the mathematics 
presented in the animations and the Xse of technology sXch as calcXlators. 7his theme also captXred the 
mXltiplicity of mathematics in that mathematical concepts can often be represented or considered in 
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mXltiple Zays and often there is more than one solXtion method that may be applied Zhen solving a 
problem. 

7he final three themes that presented Zere not as freTXently noted. 7he reality of the classroom theme 
focXsed on the challenges faced in the classroom environment sXch as time constraints and pressXre to 
cover a certain amoXnt of material or to cover it in a certain Zay in order to satisfy state assessment 
reTXirements. Comments in this theme also addressed the fact that not all stXdents Zill perform optimally 
and give forth their best efforts. 7he reflections on past observations and one’s own future practices theme 
inclXded comments that related to individXal preservice teachers¶ reflections on Zhat they believe they Zill 
encoXnter in their classroom and the decisions they may maNe in response. 7his theme also inclXded 
categories that captXred the preservice teachers¶ reflections that compare Zhat Zas presented in the 
animation to Zhat they e[perienced throXghoXt their academic career and in their field observations. 7he 
reactions to the animations theme captXred comments and discXssion that focXsed solely on the natXre of 
the animations themselves, sXch as comments related to the depiction of the characters in the animations or 
to the animations as a particXlar snapshot in time Zhere the vieZer does not NnoZ Zhat came before or 
transpired after that featXred episode.  

Discussion 

7he data shoZ that the preservice teachers Zere most liNely to post entries on the discXssion boards 
that fell Xnder the supporting student learning and motivation theme. 7his theme had 13 categories� the 
most freTXently evidenced category related to understanding as the goal of instrXction and issXes aroXnd 
promoting deeper stXdent thinNing. 7he understanding category represented 21� of the comments Xnder 
this theme. 7he folloZing entries e[emplify the comments made by the preservice teachers that Zere 
assigned to the understanding category� 

The teacher asked a lot of questions to see where the students understanding was, and [did] not move 
on until they all showed understanding. 

The students that have to explain it are forced to have a complete understanding of the material ... This 
shows a class that is much more focused on a conceptual understanding of what is going on than a 
simple procedure. 

7he second most prominent category Zas constructivism, Zhich Zas assigned to 16� of the comments 
Xnder the supporting student learning and motivation theme. Comments that mentioned bXilding on Zhat 
the stXdents NnoZ and alloZing stXdents¶ ideas to gXide the direction of instrXction Zere assigned to this 
category. 7he folloZing entries e[emplify the comments made by the preservice teachers Xnder the 
constructivism category� 

I loved the way that the teacher was able to step back and allow the students to explain their solutions 
and their reasoning. 

I think “tricking” the students into thinking that they are coming up with all of the work is a pretty 
good strategy to use. In reality, they are actually coming up with most of the work.  

2ther categories Xnder the supporting student learning and motivation theme also Zere evidenced in 
10� or more of the preservice teachers¶ comments. 7he affective concerns category, Zhich Zas assigned 
comments related to providing positive feedbacN to stXdents and acNnoZledging their efforts, represented 
13� of the comments Xnder this theme. 7he responding to students’ questions and the addressing student 
misconceptions categories each represented 10� of the comments Xnder this theme. 7he folloZing entries 
e[emplify the comments made by the preservice teachers Xnder the affective concerns and addressing 
student misconceptions categories, respectively� 

Showing them that we care will give them more confidence and make them more successful math 
students. 
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Common mistakes, such as when half of the class gets the same wrong answer, need to be addressed, 
and correct answers need to be shown. 

7he prominence of comments assigned to these categories provide evidence that even ZithoXt direct, 
prior prompting or scaffolding, the preservice teachers Zere able to vieZ the animations Zith a stXdent�
centered focXs. 

7he theme that ranNed in second place in terms of the nXmber of discXssion board entries assigned to 
categories Xnder it Zas classroom and instructional environment. Under this theme, many comments made 
it clear that even thoXgh the preservice teachers Zere stXdent�focXsed, they also Zere concerned Zith the 
teacher¶s role in the classroom. 7his theme had nine categories. 7he most freTXently evidenced category 
related to teachers’ instructional obligations, Zhich inclXded sXch things as providing clear, direct 
e[planations. 7his category represented 21� of the comments Xnder the classroom and instructional 
environment theme. 7he folloZing entries e[emplify the comments Xnder this category� 

[T]he teacher simply explains that “it isn’t appropriate to use [negation] here” and that “time can’t 
be negative anyway.” Her first comment is vague at best and does not help the students. 

I felt the teacher was ineffective in their [sic] explanation…nothing was being summarized. 

7he preservice teachers also posted a nXmber of discXssion board entries regarding hoZ� �a� the 
material Zas presented, inclXding the pace of the instrXction and hoZ the board and other resoXrces are 
Xsed in instrXction �16��� �b� hoZ teachers need to be prepared Zith the necessary NnoZledge of content 
and pedagogy that alloZs them to have fle[ibility in their teaching �16��� and �c� hoZ the classroom 
environment shoXld be a safe and respectfXl one Zhere stXdents are encoXraged to asN TXestions and share 
�15��. 7he folloZing three entries e[emplify the comments Xnder instructional presentation, instructor’s 
preparedness and flexibility, and safe/respectful environment categories, respectively� 

I really liked the use of the balance as an analogy for solving the problem. Many people talk about 
viewing an algebraic equation as a scale, but I liked how this teacher actually drew out a scale… It 
gave the equation a very tangible representation. 

… the teacher seemed like the type of teacher who is comfortable with one way to solve a problem 
[who] does not want to open up to the possibilities of other correct options. He is not confident in his 
understanding of the other ways of looking at the problem…  

I believe that it is all about creating an environment in your class where it is okay to be wrong… if I 
can get as many students as possible to feel comfortable doing this, the better my classroom will be.  

7he theme Zith the third highest freTXency Zas the mathematics in the animations theme. While all 
five of the animations focXsed on the mathematics inherent in a secondary algebra classroom, the greatest 
amoXnt �42�� of entries Xnder this theme Zere assigned to the multiplicity of mathematics category. Under 
this category, preservice teachers¶ comments freTXently dealt Zith hoZ there are mXltiple solXtion methods 
available for any given mathematical problem and that most, if not all, mathematical concepts may be 
thoXght of in mXltiple Zays. 7he mathematics in the animations theme only had tZo other categories� the 
general mathematics category, Zhich contained general comments aboXt the mathematics in the 
animations, and the technology in mathematics category, Zhich inclXded comments aboXt the Xse of 
technology as a tool to help solve mathematical problems or represent mathematical concepts. 7hese 
categories held 40� and 18�, respectively, of the comments Xnder the mathematics in the animations 
theme. Almost all of the entries assigned to the technology in mathematics category Zere for the foXrth 
animation, Zhich specifically dealt Zith the Xtili]ation of a graphing calcXlator. 7he folloZing entries 
e[emplify the comments made by the preservice teachers Xnder the multiplicity of mathematics and 
technology in mathematics categories, respectively� 

… although some students approached the problem differently all of the methods are correct and 
completely acceptable so its ok to choose the approach that makes the most sense to you as an 
individual … 
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I think it is interesting though, how they were supposed to be doing it on the calculator. We include 
these technologies in classrooms so that students can get experience using the tools they will have in 
the workplace. 

Reflections on past observations and one’s own future practices Zas the foXrth most common theme. 
AlthoXgh some of the preservice teachers reflected on their oZn academic careers as stXdents, most of the 
entries that Zere coded Xnder this theme �44�� related to the future-oriented reflections category Zhere 
the preservice teachers pondered Zhat it ZoXld be liNe in their oZn classrooms and hoZ they ZoXld handle 
sitXations that arose. 7he reflections on past observations and one’s own future practices theme contained 
tZo other categories� the past observations category, Zhich contained comments that made comparisons 
betZeen the events in the animation and the preservice teacher¶s e[periences as a stXdent or in field 
observations, and the other sources category, Zhich inclXded comments revolving aroXnd comparisons 
betZeen the animations and Zhat the preservice teachers had been e[posed to in coXrses, readings, and 
oXtside edXcational resoXrces. 7hese categories held 33� and 22�, respectively, of the comments 
assigned to the reflections on past observations and one’s own future practices theme. 7he folloZing entry 
e[emplifies the comments made by the preservice teachers Xnder the future-oriented reflections category� 

I have always wonder [sic] how and what I should do with students who miss class, do I cross my 
fingers and hope they can just catch on and move along with the class? Or should I take them aside 
and help them learn the material they have missed?  

7he theme Zith the fifth highest freTXency Zas the reality of the classroom theme. 7his theme also 
had only three categories. 7he most freTXently evidenced category related to students are different, Zhich 
inclXded sXch things as recogni]ing that stXdents often thinN aboXt things differently and learn differently. 
7hXs, teachers need to be aZare that differentiated instrXction may be reTXired in order to satisfy the needs 
of all stXdents. 7his category represented 46� of the comments Xnder this theme. 2ther preservice 
teachers¶ comments often related to time constraints in the classroom and pressXre to cover a certain 
amoXnt of material or pressXre to cover the material in a certain Zay to satisfy state assessments. 7his 
category, pressure and constraints, represented 42� of the comments Xnder the reality of the classroom 
theme. 7he remaining category, students do not perform optimally, inclXded sXch things as stXdents¶ 
inability to recall information, minimal stXdent effort, and poor stXdent attitXdes. 7his category represented 
12� of the comments Xnder this theme. 7he folloZing entry e[emplifies the comments made by the 
preservice teachers assigned to the students are different category� 

There was [sic] definitely different levels of learners in this class, as well as different styles of 
learners. 

Finally, the last theme contained entries that addressed the preservice teachers¶ reactions to the 
animations. 7he animations as snapshots category represented 38� of the comments Xnder this theme. 
7his category contained comments related to the reali]ation that Zhat transpired before or after the 
particXlar episode coXld have impacted the teacher¶s actions. %y not having NnoZledge of prior or 
sXbseTXent events, the preservice teachers recogni]ed that their interpretation of the teacher¶s actions in 
the animations coXld be inaccXrate. 7he reactions to the animations theme contained three other 
categories. 7he characters in animation category contained comments related to the depiction of the 
cartoon characters in the animations, in particXlar that the characters Zere identified ZithoXt the Xse of 
gender, ethnicity, etc., and represented 31� of the comments Xnder this theme. 7he remaining tZo 
categories Zere the verifying reality of animations category Zhich sXggested that the animations reflected 
Zhat actXally occXrs in classrooms and the questioning reality of animations category Zhich sXggested that 
the animations do not reflect Zhat actXally occXrs in classrooms. 7hese categories held 26� and 5�, 
respectively, of the comments assigned to the reactions to the animations theme. 7he folloZing entry 
e[emplifies the comments made by the preservice teachers Xnder the animations as snapshots category� 

I’m not saying this is necessarily what I think, but there’s a world of information not presented to us 
while watching a 2:49 clip. 
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,n light of the fact that the reactions to the animations theme presented the least amoXnt of comments 
overall, this provides evidence that the preservice teachers seemed to thinN that the animations Zere 
reasonable representations of teaching, Zhich corresponds Zith Moore�5Xsso and 9iglietti¶s �2011� stXdy 
findings.  

2verall, animations are a XsefXl alternative both to groXp classroom observations and to video. While 
redXcing the comple[ity of the classroom, they still provide a sense of the temporality of events and 
represent the dynamic, often ill�strXctXred, natXre of classroom instrXction in a time�efficient manner. 7hey 
focXs on Zhat teacher edXcators might Zant preservice teachers to notice, reflect Xpon, and discXss Zith 
their peers. ,n sXmmary, this stXdy sXggests that XnliNe videos Zhere research sXggests that gXidance is 
needed to direct preservice teachers¶ focXs to particXlar events for analysis �Santagata 	 Angelici, 2010�, 
animations seem not to need instrXctor scaffolding in order for preservice teachers to be able to 
prodXctively notice and reflect on the presented classroom instrXction.  
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