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“I think we need a few more of those thingies to support the bridge,” said the 

structural engineer.  “Why don’t we put some of those curved do-jiggies above the 
windows?” posed the architect.  “Some of your number-deals are high . . . here, I’ll give 
you a prescription for some stuff,” said the doctor.   “The jump drive can’t get past your 
firewall,” said the computer technician.  Did you ever stop to think about how hard it 
would be to communicate without having the right vocabulary? 
 
 In recent years, teachers have explored different non-traditional ways of teaching 
Mathematics.  With increased emphasis on group-learning and student-guided discovery, 
it is possible for students to get through a k-12 mathematics curriculum without being 
pressured to use mathematical terminology and/or without hearing a teacher talk using 
correct mathematical vocabulary.  Mathematics is, among other things, a language.  A 
student has to understand “math speak” to understand the math. In other words, a student 
has to recognize and understand the terms being used to grasp the topics being taught, 
and both the textbooks and the teacher must use mathematical terminology regularly in 
order for terms to be understood well enough so that communication between student and 
the teacher and the text will lead to success in understanding "the math."   
 
 A student can hear a word being used, and he might have read the definition in a 
book, but unless he actually hears it being used in context (by a teacher), it is unlikely he 
will understand the term or use it when he “does the math.”  The downside of group 
learning on a daily basis is that students don’t need to use math terminology to 
communicate with their learning group to solve problems or complete the activities.  In 
working individually with students in public schools, colleges, and now at the University 
of Illinois, we’ve come to realize that many students who say they do not understand “the 
math,” often do not comprehend the math terminology well enough to understand our 
explanations.  Understanding terminology is the foundation of success in math, and this 
understanding comes from seeing and hearing terms being used in context rather than 
reading a definition in a book. The words have to be part of a student’s working 
vocabulary or a communication gap is created, and learning stops. 
 
 A leading text for teacher education argues the advantages of using the terms “top 
number” and “bottom number” rather than numerator and denominator.  Noticeably 
missing in similar math texts for teacher education are vocabulary terms such as addends, 
minuend, product, quotient, coefficient, roots, vertex, chord, perimeter, reciprocal, digits, 
integer, and the list goes on.  A colleague recently told me about “Dolly Parton” fractions 
(fractions which are heavy on the top) rather than using the word improper.  Although 
students have heard the words area and ratio, they may have no intuitive understanding or 
working knowledge of either, so the words are just words (like thingies on a bridge).  
While it is true that teachers can teach a math curriculum and avoid math terminology, it 
is unlikely this approach to teaching math will increase the number of math majors at our 



Universities . . . try to imagine teaching complex analysis or differential equations using a 
3rd grade vocabulary! 
 
 We would agree that in most cases, a students’ lack of understanding mathematics 
is attributed to a poor conceptual foundation, but at least part of the problem may be a 
communication gap from an incomplete math vocabulary.  Recently, while working with 
an undergraduate, I used the term “squared” to explain a problem.  The student asked 
what I meant by “squared” and I replied “as in 6 squared,”  . . . still a blank look. . . “like 
6 times 6.”  “Oh yeah,” she said.  Her understanding of “times” was better than her 
understanding of “squared.” Equally alarming are educators who believe and teach that 
generic words have only one meaning in math. For example, “altogether” always means 
add, and they would argue if the average heights of boys is 44 inches and the average 
height of girls is 46 inches, then the average height of the children altogether must be 90 
inches! Have you ever heard teachers say “guzinta” (as in “3 guzinta 6 two times”) or 
“times it”?  Another student came in to ask me what a quotient is, and thankfully 
understood when I responded, “answer to a division problem.” I couldn’t bring myself to 
use the word “guzinta” to explain quotient. While math educators joke about this lingo, 
College Professors assume their students have acquired a mathematical vocabulary, and 
probably don’t or can’t take class time to define fundamental terminology. They’ll refer 
to the numerator rather than the top number, and never consider that students might not 
recognize the word numerator, having always heard the term top number.    
 
 We are not presuming that improving students’ vocabulary will solve all of the 
problems for students learning higher mathematics, but we do think this is part of the 
problem.  A colleague, Claran Einfelt, while working on the Illinois Standards 
Assessment Test, had an elementary teacher argue that it was unreasonable for the 3rd 
grade ISAT test to include words such as vertex (instead of corner) because vertex was 
too hard for students to remember.  Claran’s response was that 3rd graders have no trouble 
remembering words such as triceratops and tyrannosaurus rex and can even explain the 
difference between them! Students can, and will use the correct math terminology if their 
teachers use correct mathematical terminology in their daily instruction. If teachers want 
to use lingo in teaching, Claran recommends that teachers say the correct mathematical 
term first, and then use the lingo, so that students will associate the correct term with the 
lingo (for example, say “vertex, or corner”). 
 

The unanswered questions we pose are: “To what extent is a student’s lack of 
understanding college mathematics attributable to a poor working vocabulary, and how 
much to a poor conceptual foundation?” And, “To what degree are vocabulary and 
conceptual understanding intermingled?”  “How important is a mathematics vocabulary 
to success in college mathematics?” and,  “What constitutes a fundamental math 
vocabulary that provides students the opportunity to understand college mathematics?” 


