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AT THE CROSSROADS OF MATHEMATICAL VOCABULARY, WRITING,  
AND THE SECONDARY MATHEMATICS TEACHER 

Sharon K. O’Kelley 
Francis Marion University 

soNelley#fmarion.edX  

Although much research has been done citing the benefits of using writing in mathematics lessons, little 
has been done that examines teachers’ responses to writing about mathematics and how those responses 
may shape teacher attitudes about using writing in the classroom. In this study, I examined the experiences 
of six teachers as they explored mathematics in a graduate class in secondary mathematics education and 
prepared written reports for Internet publication. After analyzing their work and their responses on 
questionnaires and in interviews, I found that several of the participants struggled with using the technical 
vocabulary of mathematics in their writings and that some of them had differing beliefs about the use of 
the vocabulary. Based on these findings, I recommend that mathematics educators use activities that 
challenge teachers to view vocabulary as mathematical content and that hone their skills in using it in 
their writings. 

.eyZords� 7eacher (dXcation±Preservice� 7eacher (dXcation±,nservice�Professional Development� 
7eacher .noZledge� 7eacher %eliefs 

Objective 

DXring their careers, teachers Zill freTXently transition betZeen being a stXdent and being a teacher. ,t 
is a necessary move that offers teachers the chance to e[perience for themselves the lessons they Zant their 
stXdents to learn. As mathematics edXcators, Ze bear the bXrden of insXring that those moments the 
teachers spend as stXdents are filled Zith rich, thoXght�provoNing e[periences that provide them Zith the 
NnoZledge they Zill need to help their stXdents learn. 7his need for teachers to have rich e[periences as 
stXdents is particXlarly important in the area of mathematical langXage and Zriting in Zhich teachers are 
asNed to navigate yet another transition²Zhen they are asNed to transition from Xsing informal langXage 
in Zriting aboXt mathematics to Xsing the formal langXage of mathematics. 

For many years noZ, mathematics edXcators and researchers have promoted the Xse of Zriting in the 
mathematics classroom. ,n 1977, Geeslin reported on the benefits of Xsing Zriting in mathematics ³as a 
learning device for the stXdent´ �p. 113�. ,n 1989, the 1ational CoXncil of the 7eachers of Mathematics 
�1C7M� sXggested in its Curriculum & Evaluation Standards that ³all stXdents need e[tensive 
e[perience«Zriting aboXt«mathematical ideas´ �p. 140�. Since those early years, mXch research has 
been done noting the benefits of Xsing Zriting in the mathematics classroom �Porter 	 Masingila, 2001�, 
bXt there is evidence that sXggests these recommendations have not been embraced by a maMority of 
secondary mathematics teachers. ,n a national sXrvey of secondary mathematics teachers condXcted in the 
United States in 2000, 55� of those teachers sXrveyed indicated that they never Xse reflective Zriting in 
their classrooms �Weiss, %aniloZer, McMahon, 	 Smith, 2001�. 

As intXitively e[pected, Flores and %ritain �2003� sXggested that mathematics teachers are liNely not to 
Xse Zriting in their lessons ³Xnless they have had the e[perience themselves of Zriting in relation to 
mathematics´ �p. 112�. +oZever, this sXggestion seems to overlooN the natXre of the e[perience and 
creates a TXestion aboXt hoZ teachers respond to Zriting aboXt mathematics. %efore Ze as mathematics 
edXcators can help preservice and inservice mathematics teachers transition to an effective Xse of Zriting 
in their classrooms, Ze mXst first Xnderstand hoZ teachers themselves respond to the Zriting in terms of 
Zhat they can do and Zhat they believe. Principally, Ze need to NnoZ hoZ they respond to Zriting aboXt 
mathematics Zhen they are acting from the perspective of a stXdent. ,n this stXdy, , endeavored to e[plore 
and e[amine those responses. ,n this paper, , report on one area of the stXdy in Zhich , focXsed on hoZ the 
participants responded to Zriting in terms of the langXage they Xsed and Zhat they believed aboXt the type 
of langXage they shoXld Xse. 
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Theoretical Framework 

, condXcted this e[ploratory stXdy from the vieZ that to effectively Zrite aboXt mathematics, teachers 
and stXdents mXst give attention not only to accXrate descriptions of concepts and procedXres bXt also to 
the proper Xse of mathematical langXage. ArgXably, stXdents do not have a competent Xnderstanding of 
mathematics Xnless they are flXent in its langXage Zhich %all and Sleep �2007� characteri]ed as ³both 
mathematical content to be learned and >a@ mediXm for learning mathematical content´ �p. 19�. (ssentially, 
to Zrite aboXt mathematics in a manner Zhich shoZcases Xnderstanding, stXdents mXst first have a 
ZorNing NnoZledge of mathematical langXage.   

7he langXage of mathematics is often defined as the mathematics register. Foley �2008� characteri]ed 
the mathematics register as ³the formal academic approach to mathematical speaNing and Zriting´ �p. 1�. 
Schleppegrell �2007� separated the mathematics register into tZo categories� mXltiple semiotic 
representations and grammatical patterns. MXltiple semiotic representations address symbolic notation, 
oral and Zritten langXage, graphs, and other visXal displays. Grammatical patterns cover technical 
vocabXlary, dense noXn phrases, and ³implicit logical relationships´ �p. 141�. ,n this paper, , focXs on 
elements draZn from both categories. , specifically focXs on the Xse of technical vocabXlary Zithin the 
Zritten langXage of mathematics. 

,n terms of Xsing the technical langXage of mathematics in the classroom, teachers can often feel tZo 
opposing forces at ZorN Zithin themselves� the Xrge to Xse stXdents¶ informal langXage in order to be 
relevant and the need to foster the development of the technical vocabXlary of mathematics. -ill Adler 
�1997� characteri]ed this delicate balancing act as one of the ³dilemmas of mediation´ �p. 235� in Zhich 
mathematics teachers have the bXrden of ³shaping informal, e[pressive and sometimes incomplete and 
confXsing langXage, Zhile aiming toZards the abstract and formal langXage of mathematics´ �p. 236�. 
+oZ teachers balance this tension, hoZever, is often inflXenced by Zhat they believe aboXt the Xse of 
mathematical langXage in the classroom.  

,n this stXdy, the Zord belief is being Xsed in a broad sense to encompass the idea of attitude Zhich 
Philip �2007� defined as ³manners of acting, feeling, or thinNing that shoZ one¶s disposition or opinion´ 
�p. 259�. AlthoXgh there are distinctions betZeen the tZo concepts, it can be argXed that belief and attitXde 
are deeply connected and that Zhat people believe does inflXence hoZ they act and Zhat they say. ,n 
teacher edXcation, beliefs play an important role in hoZ preservice and inservice teachers approach their 
training and Zhat they glean from it. Cooney �1998� stated that mathematics edXcators mXst consider sXch 
beliefs in order to ³create activities that encoXrage teachers to Zonder, to doXbt, to consider Zhat might be, 
to reflect, and most important, to be adaptive´ �p. 332�. ,n this paper, , focXs on those beliefs aboXt the Xse 
of the technical langXage of mathematics that seemed to inflXence hoZ the participants in the stXdy Zrote 
aboXt the mathematics. 

Methodology 

,n this TXalitative stXdy, , e[amined the responses of five preservice teachers and one inservice teacher 
in a gradXate coXrse in secondary mathematics edXcation as they completed 11 e[plorations of varioXs 
mathematical topics Xsing technology. After completing the e[plorations, they posted their findings on the 
,nternet in Zritten reports called ³Zrite�Xps.´ ,n addition to preparing these formal reports, , asNed the 
participants to taNe notes Zhile they e[plored the mathematics and to complete a Zritten reflection after 
they finished each activity. My obMective Zas to have three forms of Zriting to Zhich the participants coXld 
respond� formal, informal, and reflective. ,n this paper, , focXs on their responses to the formal Zriting or 
to the Zrite�Xps they prepared for ,nternet pXblication.  

Ma[Zell �2005� noted in his booN Qualitative Research Design: An Interactive Approach that ³the 
typical Zay of selecting setting and individXals´ �p. 88� is ³pXrposefXl selection´ �p. 88�. +e described this 
method as ³a strategy in Zhich particXlar settings, person, or activities are selected deliberately in order to 
provide information that can¶t be gotten as Zell from other choices´ �p. 88�. ,n an effort to collect Xnbiased 
data, , solicited participation from a class in secondary mathematics edXcation in Zhich Zriting aboXt 
mathematics Zas freTXently Xsed bXt Zas not a focXs of instrXction. ,n so doing, , diminished the risN that 
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the biases of the instrXctor aboXt Zriting in mathematics Zere freTXently passed on to the participants. 
7hroXghoXt the stXdy, , also endeavored to refrain from offering my opinion aboXt Zriting in mathematics, 
aboXt Zhat the participants had to say, or aboXt the TXality of their ZorN. My obMective Zas to stXdy the 
responses of the participants in an atmosphere as free as possible from instrXctor or researcher bias.  

7he semester�long class met ZeeNly for three hoXrs, and after a brief introdXction of the relevant topic 
by the instrXctor, most of the class time Zas devoted to individXal e[plorations of mathematical topics at 
compXters. StXdents prepared their ,nternet reports based on 11 activities covering topics in algebra, 
geometry, data analysis, precalcXlXs, and calcXlXs. 7hese activities presented a Zide range of tasNs that 
stXdents coXld e[plore Xsing softZare sXch as Geometerµs SNetchpad �9ersion 4.07� and Graphing 
CalcXlator �9ersion 3.5�. ,n each activity, stXdents Zere given several tasNs from Zhich they coXld choose 
one to e[plore and aboXt Zhich they coXld Zrite a report. For e[ample, in one activity they coXld choose to 
describe Zhat happens to the graph of a TXadratic eTXation in standard form Zhen the valXe of a, b, or c is 
varied as the other tZo valXes are held constant in the eTXation. StXdents Zere free to ZorN throXgh the 
activities at their oZn pace and post their reports to the ,nternet at any time throXghoXt the semester. 

At the first class meeting, , reTXested that all master¶s level stXdents in a class of 31 complete the 
initial TXestionnaire. 7Zenty�three stXdents signed a consent form and 18 stXdents retXrned their responses 
via email or at the ne[t class meeting. From these 18 stXdents, , asNed 10 if they ZoXld agree to participate 
based Xpon their responses to the TXestionnaire. My goal Zas to asN participants to volXnteer Zho offered 
differing opinions on the Xse of Zriting in the mathematics classroom. 7hroXghoXt the semester�long class, 
, tracNed the participants¶ progress Zith the Zrite�Xps by checNing their ,nternet postings, informally 
speaNing Zith each participant dXring class, and by condXcting formal intervieZs of each participant at the 
beginning, midpoint and end of the semester. At the end of the semester, , also asNed the participants to 
complete a post�TXestionnaire aboXt their e[periences Zith the varioXs Zritings in the class.  

1ear the end of the stXdy, , determined that foXr of the participants had finished less than half of the 
Zrite�Xps. 7his lacN of progress meant that they ZoXld complete the bXlN of the coXrse in tZo ZeeNs Zhich 
ran coXnter to an initial reTXest , had made at the first meeting that they ZorN at a steady pace throXghoXt 
the semester to insXre they had an adeTXate amoXnt of time for reflection. ,n good faith, , coXld not 
compare their ZorN Zith those Zho had steadily ZorNed their Zay throXgh the coXrse and Zere primarily 
done Zith the coXrse at the end of the stXdy� therefore, , eliminated these foXr participants from the stXdy. 
After data collection, , began the analysis of the data collected from the si[ remaining participants� GZen, 
Amy, Claire, Grace, /isa, and .im. 

DXring the analysis phase of my stXdy, , performed tZo different types of e[aminations. DXring the 
first e[amination, , stXdied all notes, intervieZ transcriptions, TXestionnaire responses, and Zritten 
reflections to categori]e participant responses according to varioXs topics sXch as bacNgroXnd, e[periences 
Zith the coXrse and the Zritings, and their beliefs aboXt Zriting in mathematics. 7his categori]ation 
alloZed me to sitXate the participants according to their varioXs e[periences. , prepared a report for each 
participant in oXtline form Zhich addressed these topics. After , completed a report for each participant, , 
carefXlly e[amined each report noting emerging themes across the docXments aboXt participant responses 
to Zriting in mathematics. 2nce , identified these themes, , ree[amined all the data, maNing note of any 
neZ evidence to sXpport or contradict these maMor ideas. DXring the second type of e[amination, , stXdied 
each Zrite�Xp posted on the ,nternet to determine the soXndness of the mathematics Xsed and the TXality of 
the Zriting in terms of style, grammar, and langXage Xsage. ,n this paper, , specifically focXs on tZo 
themes Zhich emerged from these tZo e[aminations� the TXality of the participants¶ Xse of technical 
vocabXlary in the Zrite�Xps and the participants¶ differing beliefs aboXt the Xse of technical vocabXlary 
Zhen Zriting aboXt mathematics. 

Results 

Several participants strXggled Zith the Xse of technical vocabXlary in their Zrite�Xps. ,n one Zrite�Xp, 
Grace described ellipses as ³tall Xp and doZn´ or ³long left to right´ rather than as vertical or horizontal. 
,n another Zrite�Xp, she characteri]ed the areas of triangles as congrXent. .im characteri]ed the graph of 
an inverted parabola as a ³negative´ graph. GZen described the nXmber of ³hXmps´ in the graph of a 
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parametric eTXation. Amy described graphs as merging ³after the domain of ±3 >and@ 3´ Zhich she seemed 
to Zant to mean that the graphs merged after the points Zith the x-coordinates of ±3 and 3 �see FigXre 1�. 
+oZever, her phrasing technically means that the domain consisted only of ±3 and 3 Zhich is not a trXe 
statement. AlthoXgh a NnoZledgeable reader coXld reasonably infer Zhat these participants intended Zhen 
they Xsed these Zords and phrases, the Xse of mathematical vocabXlary in the Zrite�Xps ranged from 
informal at best, imprecise on average, and incorrect at Zorst. For e[ample, the Zord congruent is 
cXstomarily Xsed in reference to tZo geometric figXres that have the same si]e and shape. 7he concept of 
area, as Grace Xsed it, is typically not inclXded in that description. 

 

 
Figure 1: Amy’s merging graphs 

7he Xse of technical vocabXlary also broXght oXt differing beliefs and attitXdes in three of the 
participants. Claire stated in the second intervieZ that she had recently learned aboXt the mathematics 
register in one of her gradXate classes and implied that the lesson had helped her to become more aZare of 
the langXage she Zas Xsing in her Zrite�Xps. She implied it Zas important that the readers Xnderstood the 
technical langXage she Zas Xsing in the Zrite�Xps so they coXld maNe sense of her e[planations. .im, 
hoZever, e[pressly stated that she Zanted to avoid the Xse of technical langXage. DXring the second 
intervieZ, she offered the opinion that she thoXght her Zrite�Xps Zere ³mathematically Zritten´ bXt Zere 
not liNe a te[tbooN Zhich seemed to be Zhat she Zanted. She stated dXring the intervieZ that she believed 
te[tbooNs contain ³MXst too mXch mathematical langXage´ and implied that she Zanted to ³Xse MXst normal 
conversational langXage.´ ,n the final intervieZ at the end of the stXdy, she noted again that she ³Zanted to 
maNe sXre that >her@ Zords Zere Xniversal.´ 

,n contrast to .im, Amy shoZed a desire to Xse technical vocabXlary in her Zriting, bXt she noted on 
several occasions that she strXggled Zith the langXage. DXring the second intervieZ, she commented that 
³a lot of Zhy , can¶t commXnicate mathematically >is@ sometimes , don¶t NnoZ the langXage.´ She 
clarified the comment by stating that she had a problem Zith ³Xsing the right math terminology´ bXt 
conceded that doing the Zrite�Xps Xp to that point had helped her to bXild her mathematical vocabXlary. 
She commented that completing the Zrite�Xps Zas helping her ³thinN aboXt the math langXage and hoZ 
shoXld , Zrite this or hoZ shoXld , e[plain Zhat¶s going on Zith this in Zords«.´ ,t Zas not entirely clear, 
hoZever, that Amy believed that the mastery of the vocabXlary Zas part of the mathematical content she 
needed to NnoZ. She stated in the final intervieZ that ³my«my problem isn¶t math, it¶s Zriting aboXt 
math or Zriting, , thinN, aboXt anything period«.´ When asNed if she ZoXld have preferred to have done 
oral rather than Zritten presentations, she stated that she ZoXld have preferred the oral presentations 
becaXse it ZoXld have been easier for her to ³shoZ yoX Zhy versXs trying to e[plain in Zords Zhy.´ 

Discussion and Conclusions 

AlthoXgh researchers have claimed for many years that Zriting is a beneficial tool to help stXdents 
learn mathematics, a gap e[ists in the research Zhich informs Xs aboXt hoZ teachers respond as stXdents to 
Zriting aboXt mathematics. ,n this stXdy, , soXght to e[amine the responses of preservice and inservice 
teachers as they engaged in an intensive e[ploration of varioXs mathematical topics and pXblished their 
Zritten findings on the ,nternet. ,n this paper, , focXs on participant response in terms of technical 
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vocabXlary. 7he resXlts of this stXdy tend to sXggest that preservice and inservice teachers strXggle Zith 
the Xse of mathematical langXage in terms of vocabXlary and that they also have varying beliefs aboXt the 
role technical vocabXlary shoXld play in Zriting aboXt mathematics.  

%all and Sleep �2007� described mathematical langXage as ³mathematical content to be learned´ 
�p. 19�. 9ieZed from this perspective, this stXdy shoZs that several of the participants Zere deficient in 
this area of their mathematical content NnoZledge in varying degrees. For e[ample, Grace NneZ hoZ to 
describe the orientation of the ellipse as ³tall and long´ bXt she did not reach for the content Zord vertical. 
,n effect, she did not taNe her informal langXage and translate it into mathematical content. At the other 
end of the spectrXm, Amy¶s strXggle Zith the Xse of mathematical langXage shoZed a clear deficiency in 
mathematical Xnderstanding. ,n other Zords, she coXld not Xse the content Zord domain properly in her 
Zriting becaXse she did not appear to fXlly Xnderstand the concept. 

7he stXdy also tends to shoZ that not all of the participants agreed Zith the notion that mathematical 
langXage is mathematical content as demonstrated by their attitXdes or their ³manners of acting, feeling, or 
thinNing«´ �p. 259�. After learning aboXt the mathematics register in one of her gradXate classes, Claire 
embraced technical vocabXlary as part of mathematical content and endeavored to maNe her Zriting 
precise and technically correct. .im, on the other hand, e[pressly foXght against it. .im desired that her 
Zritings contain Zhat she called ³Xniversal´ langXage. For her, there seemed to be no ³dilemmas of 
mediation´ �Adler, 1997� betZeen formal and informal langXage bXt instead a belief that technical 
langXage is an Xnnecessary obstacle to Xnderstanding mathematics. Amy seemed to share a similar 
opinion. AlthoXgh Amy freTXently acNnoZledged her strXggles Zith NnoZing the vocabXlary of 
mathematics, she nevertheless declared at the end of the stXdy that she NneZ the mathematics bXt had 
problems e[pressing it in Zriting. 7his stance seems to imply that she believed someone coXld NnoZ the 
mathematics ZithoXt being able to Xse its technical langXage in Zriting. 

When Ze as mathematics edXcators asN secondary teachers to Xse Zriting in their classrooms, Ze 
sometimes assXme that they believe in the Xse of technical vocabXlary in Zriting aboXt mathematics and 
that they have mastered the sNill themselves. +oZever, this stXdy indicates Ze mXst first consider the 
importance of teachers¶ beliefs aboXt the Xse of technical langXage in Zriting aboXt mathematics. We mXst 
do as Cooney advised and ³create activities that encoXrage teachers«to consider Zhat might be«and 
most important, to be adaptive´ �p. 332�. Specifically, Ze need to develop lessons that directly challenge 
both preservice and inservice teachers to confront their beliefs aboXt the role of technical langXage in 
mathematics and that encoXrage a consideration of mathematical langXage as an integral part of 
mathematical content NnoZledge. 7he simple inclXsion of lessons aboXt the mathematics register may raise 
aZareness for some teachers sXch as Claire e[perienced in one of her classes. 1e[t, Ze need to provide 
gXidance and practice throXgh activities and assessments designed to help teachers transition from the Xse 
of informal langXage in their Zriting to the effective Xse of the formal langXage of mathematics. We also 
need to raise their aZareness that a misXse of technical vocabXlary in Zriting may indicate that teachers do 
not fXlly Xnderstand the mathematical concept behind the terms. ,n providing these types of activities, Ze 
better eTXip teachers to navigate the ³dilemmas of mediation´ �Adler, 1997, p. 235� Zhich they Zill face in 
their oZn classrooms. 

7he resXlts of this stXdy also sXggest an area in need of fXrther research. We need stXdies devoted to 
hoZ teacher beliefs aboXt the Xse of technical vocabXlary in Zriting may inflXence their teaching. 
Specifically, Ze need to probe the depths of hoZ those beliefs may inflXence hoZ teachers strXctXre their 
lessons, Zhat they e[pect from their stXdents in terms of langXage Xse, and hoZ those decisions and 
e[pectations inflXence stXdent learning. ,n pXrsXing sXch research, Ze provide a connection to practice that 
informs both the researcher and the practitioner in the Zays langXage Xse in Zriting may shape Zhat 
stXdents learn and do not learn in their mathematics classes. 

7he most important transition edXcators maNe is betZeen the roles of stXdent and teacher. ,t is a 
transition that occXrs freTXently dXring one¶s career from the preservice phase to the inservice stage, to 
advanced schooling, and then on to years of professional development. ,t is dXring those times Zhen 
teachers are in the role of stXdents that Ze as mathematics edXcators mXst maNe the most of their 
e[periences. (ssentially, Ze cannot asN teachers to teach Zhat they have not e[perienced themselves as 
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stXdents. 7his is particXlarly trXe in the area of mathematical langXage and Zriting. 7eachers at all stages 
in their development need a rich, thoroXgh e[perience of Xsing the technical vocabXlary of mathematics in 
their Zritings. %y participating in activities and lessons focXsed on the Xse of technical vocabXlary in 
Zriting aboXt mathematics, they have a chance to confront their beliefs and ZorN on their sNills. ,n 
essence, Ze as mathematics edXcators help them navigate the transition from the Xse of informal langXage 
to the Xse of the formal langXage of mathematics. %y providing these rich e[periences, Ze also increase 
the odds that these stXdents Zill become master teachers Zho feel more comfortable Zith Zriting aboXt 
mathematics and, in tXrn, are more liNely to Xse Zriting in their classrooms. Ultimately, Ze create teachers 
Zho can effectively gXide their stXdents in becoming flXent in the Xse of mathematical langXage in Zriting 
aboXt mathematics. 
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