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

Sharon K. O’Kelley 
Francis Marion University 

so elley fmarion.ed   

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. 

ey ords  eacher d cation Preservice  eacher d cation nservice Professional Development  
eacher no ledge  eacher eliefs 

Objective 

D ring their careers, teachers ill fre ently transition bet een being a st dent and being a teacher. t 
is a necessary move that offers teachers the chance to e perience for themselves the lessons they ant their 
st dents to learn. As mathematics ed cators, e bear the b rden of ins ring that those moments the 
teachers spend as st dents are filled ith rich, tho ght provo ing e periences that provide them ith the 

no ledge they ill need to help their st dents learn. his need for teachers to have rich e periences as 
st dents is partic larly important in the area of mathematical lang age and riting in hich teachers are 
as ed to navigate yet another transition hen they are as ed to transition from sing informal lang age 
in riting abo t mathematics to sing the formal lang age of mathematics. 

For many years no , mathematics ed cators and researchers have promoted the se of riting in the 
mathematics classroom. n 1977, Geeslin reported on the benefits of sing riting in mathematics as a 
learning device for the st dent  p. 113 . n 1989, the ational Co ncil of the eachers of Mathematics 

C M  s ggested in its Curriculum & Evaluation Standards that all st dents need e tensive 
e perience riting abo t mathematical ideas  p. 140 . Since those early years, m ch research has 
been done noting the benefits of sing riting in the mathematics classroom Porter  Masingila, 2001 , 
b t there is evidence that s ggests these recommendations have not been embraced by a ma ority of 
secondary mathematics teachers. n a national s rvey of secondary mathematics teachers cond cted in the 
United States in 2000, 55  of those teachers s rveyed indicated that they never se reflective riting in 
their classrooms Weiss, anilo er, McMahon,  Smith, 2001 . 

As int itively e pected, Flores and ritain 2003  s ggested that mathematics teachers are li ely not to 
se riting in their lessons nless they have had the e perience themselves of riting in relation to 

mathematics  p. 112 . o ever, this s ggestion seems to overloo  the nat re of the e perience and 
creates a estion abo t ho  teachers respond to riting abo t mathematics. efore e as mathematics 
ed cators can help preservice and inservice mathematics teachers transition to an effective se of riting 
in their classrooms, e m st first nderstand ho  teachers themselves respond to the riting in terms of 

hat they can do and hat they believe. Principally, e need to no  ho  they respond to riting abo t 
mathematics hen they are acting from the perspective of a st dent. n this st dy,  endeavored to e plore 
and e amine those responses. n this paper,  report on one area of the st dy in hich  foc sed on ho  the 
participants responded to riting in terms of the lang age they sed and hat they believed abo t the type 
of lang age they sho ld se. 
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Theoretical Framework 

 cond cted this e ploratory st dy from the vie  that to effectively rite abo t mathematics, teachers 
and st dents m st give attention not only to acc rate descriptions of concepts and proced res b t also to 
the proper se of mathematical lang age. Arg ably, st dents do not have a competent nderstanding of 
mathematics nless they are fl ent in its lang age hich all and Sleep 2007  characteri ed as both 
mathematical content to be learned and a  medi m for learning mathematical content  p. 19 . ssentially, 
to rite abo t mathematics in a manner hich sho cases nderstanding, st dents m st first have a 

or ing no ledge of mathematical lang age.   
he lang age of mathematics is often defined as the mathematics register. Foley 2008  characteri ed 

the mathematics register as the formal academic approach to mathematical spea ing and riting  p. 1 . 
Schleppegrell 2007  separated the mathematics register into t o categories  m ltiple semiotic 
representations and grammatical patterns. M ltiple semiotic representations address symbolic notation, 
oral and ritten lang age, graphs, and other vis al displays. Grammatical patterns cover technical 
vocab lary, dense no n phrases, and implicit logical relationships  p. 141 . n this paper,  foc s on 
elements dra n from both categories.  specifically foc s on the se of technical vocab lary ithin the 

ritten lang age of mathematics. 
n terms of sing the technical lang age of mathematics in the classroom, teachers can often feel t o 

opposing forces at or  ithin themselves  the rge to se st dents  informal lang age in order to be 
relevant and the need to foster the development of the technical vocab lary of mathematics. ill Adler 
1997  characteri ed this delicate balancing act as one of the dilemmas of mediation  p. 235  in hich 

mathematics teachers have the b rden of shaping informal, e pressive and sometimes incomplete and 
conf sing lang age, hile aiming to ards the abstract and formal lang age of mathematics  p. 236 . 

o  teachers balance this tension, ho ever, is often infl enced by hat they believe abo t the se of 
mathematical lang age in the classroom.  

n this st dy, the ord belief is being sed in a broad sense to encompass the idea of attitude hich 
Philip 2007  defined as manners of acting, feeling, or thin ing that sho  one s disposition or opinion  
p. 259 . Altho gh there are distinctions bet een the t o concepts, it can be arg ed that belief and attit de 

are deeply connected and that hat people believe does infl ence ho  they act and hat they say. n 
teacher ed cation, beliefs play an important role in ho  preservice and inservice teachers approach their 
training and hat they glean from it. Cooney 1998  stated that mathematics ed cators m st consider s ch 
beliefs in order to create activities that enco rage teachers to onder, to do bt, to consider hat might be, 
to reflect, and most important, to be adaptive  p. 332 . n this paper,  foc s on those beliefs abo t the se 
of the technical lang age of mathematics that seemed to infl ence ho  the participants in the st dy rote 
abo t the mathematics. 

Methodology 

n this alitative st dy,  e amined the responses of five preservice teachers and one inservice teacher 
in a grad ate co rse in secondary mathematics ed cation as they completed 11 e plorations of vario s 
mathematical topics sing technology. After completing the e plorations, they posted their findings on the 
nternet in ritten reports called rite ps.  n addition to preparing these formal reports,  as ed the 

participants to ta e notes hile they e plored the mathematics and to complete a ritten reflection after 
they finished each activity. My ob ective as to have three forms of riting to hich the participants co ld 
respond  formal, informal, and reflective. n this paper,  foc s on their responses to the formal riting or 
to the rite ps they prepared for nternet p blication.  

Ma ell 2005  noted in his boo  Qualitative Research Design: An Interactive Approach that the 
typical ay of selecting setting and individ als  p. 88  is p rposef l selection  p. 88 . e described this 
method as a strategy in hich partic lar settings, person, or activities are selected deliberately in order to 
provide information that can t be gotten as ell from other choices  p. 88 . n an effort to collect nbiased 
data,  solicited participation from a class in secondary mathematics ed cation in hich riting abo t 
mathematics as fre ently sed b t as not a foc s of instr ction. n so doing,  diminished the ris  that 
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the biases of the instr ctor abo t riting in mathematics ere fre ently passed on to the participants. 
hro gho t the st dy,  also endeavored to refrain from offering my opinion abo t riting in mathematics, 

abo t hat the participants had to say, or abo t the ality of their or . My ob ective as to st dy the 
responses of the participants in an atmosphere as free as possible from instr ctor or researcher bias.  

he semester long class met ee ly for three ho rs, and after a brief introd ction of the relevant topic 
by the instr ctor, most of the class time as devoted to individ al e plorations of mathematical topics at 
comp ters. St dents prepared their nternet reports based on 11 activities covering topics in algebra, 
geometry, data analysis, precalc l s, and calc l s. hese activities presented a ide range of tas s that 
st dents co ld e plore sing soft are s ch as Geometer s S etchpad ersion 4.07  and Graphing 
Calc lator ersion 3.5 . n each activity, st dents ere given several tas s from hich they co ld choose 
one to e plore and abo t hich they co ld rite a report. For e ample, in one activity they co ld choose to 
describe hat happens to the graph of a adratic e ation in standard form hen the val e of a, b, or c is 
varied as the other t o val es are held constant in the e ation. St dents ere free to or  thro gh the 
activities at their o n pace and post their reports to the nternet at any time thro gho t the semester. 

At the first class meeting,  re ested that all master s level st dents in a class of 31 complete the 
initial estionnaire. enty three st dents signed a consent form and 18 st dents ret rned their responses 
via email or at the ne t class meeting. From these 18 st dents,  as ed 10 if they o ld agree to participate 
based pon their responses to the estionnaire. My goal as to as  participants to vol nteer ho offered 
differing opinions on the se of riting in the mathematics classroom. hro gho t the semester long class, 
 trac ed the participants  progress ith the rite ps by chec ing their nternet postings, informally 

spea ing ith each participant d ring class, and by cond cting formal intervie s of each participant at the 
beginning, midpoint and end of the semester. At the end of the semester,  also as ed the participants to 
complete a post estionnaire abo t their e periences ith the vario s ritings in the class.  

ear the end of the st dy,  determined that fo r of the participants had finished less than half of the 
rite ps. his lac  of progress meant that they o ld complete the b l  of the co rse in t o ee s hich 

ran co nter to an initial re est  had made at the first meeting that they or  at a steady pace thro gho t 
the semester to ins re they had an ade ate amo nt of time for reflection. n good faith,  co ld not 
compare their or  ith those ho had steadily or ed their ay thro gh the co rse and ere primarily 
done ith the co rse at the end of the st dy  therefore,  eliminated these fo r participants from the st dy. 
After data collection,  began the analysis of the data collected from the si  remaining participants  G en, 
Amy, Claire, Grace, isa, and im. 

D ring the analysis phase of my st dy,  performed t o different types of e aminations. D ring the 
first e amination,  st died all notes, intervie  transcriptions, estionnaire responses, and ritten 
reflections to categori e participant responses according to vario s topics s ch as bac gro nd, e periences 

ith the co rse and the ritings, and their beliefs abo t riting in mathematics. his categori ation 
allo ed me to sit ate the participants according to their vario s e periences.  prepared a report for each 
participant in o tline form hich addressed these topics. After  completed a report for each participant,  
caref lly e amined each report noting emerging themes across the doc ments abo t participant responses 
to riting in mathematics. nce  identified these themes,  ree amined all the data, ma ing note of any 
ne  evidence to s pport or contradict these ma or ideas. D ring the second type of e amination,  st died 
each rite p posted on the nternet to determine the so ndness of the mathematics sed and the ality of 
the riting in terms of style, grammar, and lang age sage. n this paper,  specifically foc s on t o 
themes hich emerged from these t o e aminations  the ality of the participants  se of technical 
vocab lary in the rite ps and the participants  differing beliefs abo t the se of technical vocab lary 

hen riting abo t mathematics. 

Results 

Several participants str ggled ith the se of technical vocab lary in their rite ps. n one rite p, 
Grace described ellipses as tall p and do n  or long left to right  rather than as vertical or horizontal. 
n another rite p, she characteri ed the areas of triangles as congr ent. im characteri ed the graph of 

an inverted parabola as a negative  graph. G en described the n mber of h mps  in the graph of a 
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parametric e ation. Amy described graphs as merging after the domain of 3 and  3  hich she seemed 
to ant to mean that the graphs merged after the points ith the x-coordinates of 3 and 3 see Fig re 1 . 

o ever, her phrasing technically means that the domain consisted only of 3 and 3 hich is not a tr e 
statement. Altho gh a no ledgeable reader co ld reasonably infer hat these participants intended hen 
they sed these ords and phrases, the se of mathematical vocab lary in the rite ps ranged from 
informal at best, imprecise on average, and incorrect at orst. For e ample, the ord congruent is 
c stomarily sed in reference to t o geometric fig res that have the same si e and shape. he concept of 
area, as Grace sed it, is typically not incl ded in that description. 

 

 
Figure 1: Amy’s merging graphs 

he se of technical vocab lary also bro ght o t differing beliefs and attit des in three of the 
participants. Claire stated in the second intervie  that she had recently learned abo t the mathematics 
register in one of her grad ate classes and implied that the lesson had helped her to become more a are of 
the lang age she as sing in her rite ps. She implied it as important that the readers nderstood the 
technical lang age she as sing in the rite ps so they co ld ma e sense of her e planations. im, 
ho ever, e pressly stated that she anted to avoid the se of technical lang age. D ring the second 
intervie , she offered the opinion that she tho ght her rite ps ere mathematically ritten  b t ere 
not li e a te tboo  hich seemed to be hat she anted. She stated d ring the intervie  that she believed 
te tboo s contain st too m ch mathematical lang age  and implied that she anted to se st normal 
conversational lang age.  n the final intervie  at the end of the st dy, she noted again that she anted to 
ma e s re that her  ords ere niversal.  

n contrast to im, Amy sho ed a desire to se technical vocab lary in her riting, b t she noted on 
several occasions that she str ggled ith the lang age. D ring the second intervie , she commented that 
a lot of hy  can t comm nicate mathematically is  sometimes  don t no  the lang age.  She 

clarified the comment by stating that she had a problem ith sing the right math terminology  b t 
conceded that doing the rite ps p to that point had helped her to b ild her mathematical vocab lary. 
She commented that completing the rite ps as helping her thin  abo t the math lang age and ho  
sho ld  rite this or ho  sho ld  e plain hat s going on ith this in ords .  t as not entirely clear, 
ho ever, that Amy believed that the mastery of the vocab lary as part of the mathematical content she 
needed to no . She stated in the final intervie  that my my problem isn t math, it s riting abo t 
math or riting,  thin , abo t anything period .  When as ed if she o ld have preferred to have done 
oral rather than ritten presentations, she stated that she o ld have preferred the oral presentations 
beca se it o ld have been easier for her to sho  yo  hy vers s trying to e plain in ords hy.  

Discussion and Conclusions 

Altho gh researchers have claimed for many years that riting is a beneficial tool to help st dents 
learn mathematics, a gap e ists in the research hich informs s abo t ho  teachers respond as st dents to 

riting abo t mathematics. n this st dy,  so ght to e amine the responses of preservice and inservice 
teachers as they engaged in an intensive e ploration of vario s mathematical topics and p blished their 

ritten findings on the nternet. n this paper,  foc s on participant response in terms of technical 
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vocab lary. he res lts of this st dy tend to s ggest that preservice and inservice teachers str ggle ith 
the se of mathematical lang age in terms of vocab lary and that they also have varying beliefs abo t the 
role technical vocab lary sho ld play in riting abo t mathematics.  

all and Sleep 2007  described mathematical lang age as mathematical content to be learned  
p. 19 . ie ed from this perspective, this st dy sho s that several of the participants ere deficient in 

this area of their mathematical content no ledge in varying degrees. For e ample, Grace ne  ho  to 
describe the orientation of the ellipse as tall and long  b t she did not reach for the content ord vertical. 
n effect, she did not ta e her informal lang age and translate it into mathematical content. At the other 

end of the spectr m, Amy s str ggle ith the se of mathematical lang age sho ed a clear deficiency in 
mathematical nderstanding. n other ords, she co ld not se the content ord domain properly in her 

riting beca se she did not appear to f lly nderstand the concept. 
he st dy also tends to sho  that not all of the participants agreed ith the notion that mathematical 

lang age is mathematical content as demonstrated by their attit des or their manners of acting, feeling, or 
thin ing  p. 259 . After learning abo t the mathematics register in one of her grad ate classes, Claire 
embraced technical vocab lary as part of mathematical content and endeavored to ma e her riting 
precise and technically correct. im, on the other hand, e pressly fo ght against it. im desired that her 

ritings contain hat she called niversal  lang age. For her, there seemed to be no dilemmas of 
mediation  Adler, 1997  bet een formal and informal lang age b t instead a belief that technical 
lang age is an nnecessary obstacle to nderstanding mathematics. Amy seemed to share a similar 
opinion. Altho gh Amy fre ently ac no ledged her str ggles ith no ing the vocab lary of 
mathematics, she nevertheless declared at the end of the st dy that she ne  the mathematics b t had 
problems e pressing it in riting. his stance seems to imply that she believed someone co ld no  the 
mathematics itho t being able to se its technical lang age in riting. 

When e as mathematics ed cators as  secondary teachers to se riting in their classrooms, e 
sometimes ass me that they believe in the se of technical vocab lary in riting abo t mathematics and 
that they have mastered the s ill themselves. o ever, this st dy indicates e m st first consider the 
importance of teachers  beliefs abo t the se of technical lang age in riting abo t mathematics. We m st 
do as Cooney advised and create activities that enco rage teachers to consider hat might be and 
most important, to be adaptive  p. 332 . Specifically, e need to develop lessons that directly challenge 
both preservice and inservice teachers to confront their beliefs abo t the role of technical lang age in 
mathematics and that enco rage a consideration of mathematical lang age as an integral part of 
mathematical content no ledge. he simple incl sion of lessons abo t the mathematics register may raise 
a areness for some teachers s ch as Claire e perienced in one of her classes. e t, e need to provide 
g idance and practice thro gh activities and assessments designed to help teachers transition from the se 
of informal lang age in their riting to the effective se of the formal lang age of mathematics. We also 
need to raise their a areness that a mis se of technical vocab lary in riting may indicate that teachers do 
not f lly nderstand the mathematical concept behind the terms. n providing these types of activities, e 
better e ip teachers to navigate the dilemmas of mediation  Adler, 1997, p. 235  hich they ill face in 
their o n classrooms. 

he res lts of this st dy also s ggest an area in need of f rther research. We need st dies devoted to 
ho  teacher beliefs abo t the se of technical vocab lary in riting may infl ence their teaching. 
Specifically, e need to probe the depths of ho  those beliefs may infl ence ho  teachers str ct re their 
lessons, hat they e pect from their st dents in terms of lang age se, and ho  those decisions and 
e pectations infl ence st dent learning. n p rs ing s ch research, e provide a connection to practice that 
informs both the researcher and the practitioner in the ays lang age se in riting may shape hat 
st dents learn and do not learn in their mathematics classes. 

he most important transition ed cators ma e is bet een the roles of st dent and teacher. t is a 
transition that occ rs fre ently d ring one s career from the preservice phase to the inservice stage, to 
advanced schooling, and then on to years of professional development. t is d ring those times hen 
teachers are in the role of st dents that e as mathematics ed cators m st ma e the most of their 
e periences. ssentially, e cannot as  teachers to teach hat they have not e perienced themselves as 
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st dents. his is partic larly tr e in the area of mathematical lang age and riting. eachers at all stages 
in their development need a rich, thoro gh e perience of sing the technical vocab lary of mathematics in 
their ritings. y participating in activities and lessons foc sed on the se of technical vocab lary in 

riting abo t mathematics, they have a chance to confront their beliefs and or  on their s ills. n 
essence, e as mathematics ed cators help them navigate the transition from the se of informal lang age 
to the se of the formal lang age of mathematics. y providing these rich e periences, e also increase 
the odds that these st dents ill become master teachers ho feel more comfortable ith riting abo t 
mathematics and, in t rn, are more li ely to se riting in their classrooms. Ultimately, e create teachers 

ho can effectively g ide their st dents in becoming fl ent in the se of mathematical lang age in riting 
abo t mathematics. 
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