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The DCDD Board members prepare briefs about topics of interest for our members. As a DCDD 

member, you are receiving this brief on the topic of resources for professionals who work with 
students who have communication disorders and/or who are deaf or hard of hearing. We 

appreciate your continued membership with DCDD!  Please feel free to discuss this article on 
DCDD Linkedin or Twitter. 

 

I’m often approached by parents and teachers with stories of their children/students not being 
able to count objects, not understanding how to add, not remembering their “facts,” or struggling 
with fractions.   This is usually followed by a question of whether I teach a course or workshop 
on “math for deaf/hard-of-hearing kids” or can recommend a tool that assesses “deaf children’s 
math.”  My first thought is always, “There is no math for deaf/hard-of-hearing children.  Math is 
math!”  Outwardly, however, I respond by asking how they define mathematics, and ninety-nine 
times out of 100, they will say numbers and counting.   
 
But mathematics is so much more than numbers and counting.  It’s shapes and orientation, 
patterns and analysis, comparisons and connections, organization and systematic investigation - 
all wrapped up in logic and sense-making. A wise mentor of mine once defined mathematics as 
“the explicit communication of implicit relationships” (C. Dietz, personal communication) 
indicating that all mathematics is simply the study of relationships.  How the quantity of five 
relates to the quantity of six, as opposed to the quantity of four or ten, for example.  Or how a 
triangle and rectangle compare by properties.  Or how the symmetry and shapes in an Escher 
painting (http://www.mcescher.com/gallery/symmetry/) position to one another (as tessellations) 
to enthrall and entertain us, hanging on our walls as, dare I say, math art!   Mathematics, almost 
literally, is what makes the world tick 
(http://www.abc.net.au/science/photos/mathsinnature/blank.htm), and what we use to explain, 
predict, and make that “tick” work for us more efficiently (medicine, weather prediction, setting 
the alarm clock to get the most sleep without being late for work, etc.)  Heck, in mathematics, 
even “chaos” is systematic (https://en.wikipedia.org/wiki/Chaos_theory)!  
 
At this point, my conversation partners usually turn to me and laugh nervously, giving me a 
weary, I’m-not-certain-whether-you’re-for-real-or-not look, and then say something like, “Yeah, 
but how do I get my child/students to learn that math?”  Well, as my carpenter friends say, a 
good house starts with a strong foundation. 
 
Early mathematics is not learned so much as developed.  Just as a baby first sits, then crawls, 
then walks, foundational mathematics concepts follow a trajectory of development where 
knowledge and skills build upon and support one another.  For example, a child – any child, 
hearing, hard of hearing, or deaf – must have an understanding of the counting string (sequence 
of numbers) up to 5 before s/he can count to 10, or even 6.  And the child must be able to rote 
count to 10 before s/he can count 10 objects.  This is because the counting string is a prerequisite 
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to being able to label objects with a name (i.e., the number).  Logical, right?  On the contrary, 
however, the ability to rote count to a specific number does not automatically mean that the child 
will be able to count objects to that number as another sub-concept – 1 to 1 correspondence – is 
also necessary to support object counting (i.e., putting a label to each item).  Similarly, basic sub-
concepts form the foundation of more sophisticated sub-concepts in other areas of mathematics.  
For example, a child must be able to match two similar shapes of the same size and same 
orientation before s/he is able to match two similar shapes of different sizes and/or different 
orientations.  
  
In a 2013 article, Pagliaro and Kritzer provided readers with an early mathematics trajectory that 
included several concept areas (number, geometry, measurement, patterns, algebra and logic, and 
problem solving), with each area broken down into necessary sub-concepts.  Knowledge of this 
trajectory can help a parent or teacher identify a child’s current level of early mathematics 
understanding and know where that child should move cognitively next.  The important part of 
this is “next.”  Remember, that developmental part???   We don’t take a baby, stand him up and 
expect him to walk before he can crawl.  Likewise, we wouldn’t want a child to skip necessary 
mathematical sub-concepts in order to be where we think he should be.  So how do we move that 
child to the next level of understanding? Through mediation.   
 
Mediation occurs when a parent or teacher intentionally intervenes between the learner and the 
environment or intended concept, acting as a “cognitive guide” or “director” to assist the learner 
in the exploration of new ideas and experiences, expanding understanding and building on 
previously learned concepts.  Reuven Feuerstein in his Theory of Mediated Learning 
Experiences (Rotterdam, 2000) outlined three categories of behavior universally necessary for 
mediation.  These include behaviors that: 1) initiate, direct (i.e., focus), or continue an interaction 
with the learner; 2) explain, extend, and/or relate new information or an experience with prior 
experiences and concepts beyond the immediate or apparent goal; and 3) express the importance 
and meaning of the interaction reflective of an individual’s culture 
(http://www.thinkingconnections.org/theory/MLE.shtml).   A quality mediator will work with the 
child’s interest and surroundings to naturally facilitate learning.   
 
So what does quality early mathematics mediation look like?  Kritzer and Pagliaro (2012; 
Pagliaro & Kritzer, under revision) have designed a home intervention (Math Readiness: Parent 
as Partners) that gives some direction to parents, helping them to obtain the knowledge and skills 
necessary to naturally mediate their child’s mathematics learning according to the developmental 
trajectory, and with good results thus far.  In one study, parents who were fully involved with the 
program learned how to mediate, and saw their children grow in mathematical understanding by 
as much as two grade levels within one year.  They learned to include mathematics in 
conversations, and to use it as a tool in daily activities surrounding such events as bedtime, 
meals, play, and even trips to Grandma’s.  
 
Similarly, teachers can mediate early mathematics concepts in the classroom.  Look around, 
patterns, numbers, and shapes are everywhere in schools.  If you have a dropdown ceiling in 
your classroom, the panels are most likely rectangles (squares are rectangles) and arranged in 
rows and columns (a pattern; an array; and depending on the age of your students, a natural way 
to teach number, shape, shape properties, patterns, multiplication, area, etc.).  When lining up for 
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lunch, have students arrange themselves from shortest to tallest one day, in a particular pattern 
the next day [e.g., boy/girl (A/B)], and by some other attribute or property the day after that.  
Instead of simply having the schedule for the day up on the board, make it a lesson by discussing 
the day using terms such as first, next, then, and last (yes, these are really mathematics terms 
even if you use them in reading instruction) or with ordinal numbers like first, second, third, etc.   
Of course, the tasks by themselves are not mediation.  The mediation is within the discussion that 
surrounds these activities, and more importantly within that discussion, the questions that you 
ask.  Select questions that further students’ thinking.  Present questions where answers are not 
readily available or obvious, or where there is more than one right answer.  Dig deeper into 
Bloom’s Taxonomy for questions that encourage (ok, force) students to analyze, evaluate, and 
create, not just remember or apply (https://www4.uwm.edu/Org/mmp/ACM201213-files/ACM-
March15-BloomRevisedMath.pdf).   
 
Finally, be sure to ask students to explain their responses whether their answer was correct or 
incorrect.  You may be surprised - and delighted - by the thinking that shows itself in these 
informal learning opportunities.  Of course, through all of these conversations, rich with 
questions and explanations, you’re relating old and new concepts and past, present, and future 
events, and making explicit those implicit relationships. 	 
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