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ences in math as a child? What kinds of questions were
you encouraged to ask? Or, was it mostly the teacher or
the textbook that asked the questions and you who had to
answer them?

The 19th-century mathematician Georg Cantor wrote,
“In mathematics, the art of asking questions is more valu-
able than solving problems.” Placing questions at the cen-
tre of a math curriculum means viewing math not mere-
ly as a set of given problems to be solved but as a place
where the math itself is the topic for questions. A true
question-based approach to math asks students to ponder
these kinds of questions:

» How can we describe the world through math?

* [s there more than one way to do this? Are some ways
better than others?

» What is the best math strategy to use to solve a
problem?

« Why this math? How did this mathematical system
develop?

+ How does this math matter to me and to us?

If these questions sound too abstract for young children,
consider this: long before children are presented with even
the simplest classroom arithmetic—let's say 6 + 8 —they
are already asking mathematical questions about quanti-
ty, distance, groups, sharing, and more. For example, How
long is this car ride? How do I divide a cookie evenly? How
can we organize our group of 10 friends into two teams for
playground soccer? How tall am I? How far can I throw a
ball? How high is the kite? How quickly did I run?

Teaching children the art of asking mathematical ques-
tions isn't hard, as children innately have such queries.
Honing and amplifying the art of asking questions rather
than dulling it is the real challenge of teaching math well.




When children enter a math class, though, math is often presented as

a kind of foreign language—a set of symbols and vocabulary that for

many children alienates them from their natural mathematical thinking.

How Can We Describe the World through
Math?

Take a simple example: 24 x 8. Viewed through the lens of
rote math, this problem seems to be asking only one ques-
tion: What's the product of 24 x 8? If this is the question,
then the answer is a mechanical one that requires either
rote memorization, application of a learned algorithm, or,
more likely these days, knowing which buttons to press on
a calculator or how to activate SIRL

But what happens if we look at this example through
the lens of an authentic question-based method—a
“Mathematical Method” that involves three key steps: (1)
storytelling, (2) estimating, and (3) thinking strategically.

First, we encourage a student to ask, What's the story of
24 x 8? What in the real world is this simple math state-
ment about? Perhaps “24 boxes with 8 oranges in each
box"? Creating a story (a kind of inverse problem-solving)
practises asking the questions, What is this math about?
How does it relate to reality? Connecting symbolic systems
to real concrete situations is a fundamental thinking skill.
(It’s also a good way to check a student’s understanding,
because if a student who says 24 x 8 is about 24 oranges x
8 oranges this demonstrates a lack of understanding that
multiplication means multiplying groups of units.)

Next, ask students to consider the questions, What'’s a
good estimate? When considering 24 x 8, what benchmark
is it close to? The answer might be: 25 x 8 = 200 is easier
to calculate...so [ know 24 x 8 will be less than 200. Asking
an estimation question practises the skill of assessing the
range and scope of the problem. Practising estimation in
math class trains students in a problem-solving skill that
extends far beyond mathematics. In real life applications—
mathematical and otherwise—good estimations are what
situations often call for.

Is There More Than One Way? Is There a Best
Way?

Now, we want students to ask themselves, What's the best
way to solve this problem? A student could answer: I could
add 24 eight times; I could sum 20 x 8 + 4 x 8; or, since
I just estimated that 25 x 8 =200, I could use my under-
standing that multiplication is about groups and calcu-
late 25 x 8 — 8 = 192. Each method produces the answer,
but the last one is clearly the most efficient and elegant
solution.

By replacing the basic question “What's the product?”
with a set of thinking questions—(1) What is this about
(story)? (2) What's the range and scope of this problem
(estimate)? and (3) What's the best strategy to use?—we
transform mathematics from a rote task into a process that
hones critical thinking that is transferable far beyond the
math class. In developing an understanding of how the
math came to be, students develop greater flexibility in

their thinking about and application of such knowledge
and skills.

Why This Math?

Human beings intuitively think mathematically. From the
youngest age, we all measure, quantify, compare, count,
add, remove, and sort quantities in various ways. When
children enter a math class, though, math is often present-
ed as a kind of foreign language—a set of symbols and vo-
cabulary that for many children alienates them from their
natural mathematical thinking.

What if math were presented not as a set of givens, sym-
bols, or formulas but as a human- developed system for effi-
ciently doing what we already do: count, group, sort, quan-
tify, and compare. This shows students that human beings,
just like themselves, invented, innovated, and thought flex-
ibly about how to use math to understand the world—and
that they can do that too.

QUESTIONS ARE THE ANSWER
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A unit developed at The Toronto Heschel School guides
students through the history of mathematics, culminating
in having them design their own number systems. Students
begin by examining ancient number systems, analyzing
their advantages and limitations—for example, tallies
rely on repeated symbols, making large numbers cumber-
some. They then study Greek, Roman, and Egyptian sys-
tems, which use unique symbols for different values. While
an improvement, these systems are additive, struggle with
large numbers, and lack a zero, prompting students to con-
sider its importance.

Next, students explore positional systems such as the
Babylonian and Mayan, evaluating strengths and limita-
tions in terms of symbols and placeholders. Through this
historical journey, they learn written, expanded, and stan-
dard notation, arriving at the Hindu-Arabic system used
today. This approach fosters a deep understanding of place
value, including bases and exponents.

Building on this context, students design their own
number systems, choosing the bases for place value and
the glyphs to make their system functional. By answering
the question “Why this math?” students engage deep-
ly, connect concepts to context, manipulate mathematics
meaningfully, and critically evaluate mathematical systems
to determine which best reflect their reality.
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How Does This Math Matter to Me and Us?

As children become teens they begin to ask questions about
their place in the world—both as individuals and as part
of a group. Opening up the math class to big questions
that relate to individual perception and cultural choices
keeps math provocative and speaks to the metacognitive
sprouting happening in the teen brain. As children we are
taught that time is pretty much set by the clock. But every-
one knows that one person’s sense of time is not the same
as another’s. Imagine a unit of study that allows students to
compare their personal perception of time when compared
with a clock’s elapsed time. In this study, students listen
to two pieces of music for the same amount of time and
describe which piece “felt” longer. They then do the same
thing standing on one foot! Then they calculate the ratios,
compare and graph them to others’ perceptions. Math now
becomes a way of appreciating how each of us perceives
reality differently—and how external influences (the type
of music, in this case) affect our perception.

Using math to explore personal perception is a great
segue to appreciating the unique ways our culture shapes
us. Another unit developed at the Heschel School aims to
do this by exploring the mathematics of time through a
Jewish lens.



The unit is inspired by Rabbi A. J. Heschels teaching
that Judaism is a religion of time, aimed at the sanctifica-
tion of time. Unlike familiar constructs of time, in which
each hour is measured in the same way (60 minutes),
Judaism, says Heschel, “sense|s] the diversified character
of time. There are no two hours alike. Every hour is unique
given at the moment, exclusive and endlessly precious.”!
This is exemplified in the rabbinic concept of mmnr myw
(sha’ot zemaneeot)—"time hours,” which refers to the 12
hours of daylight and 12 hours of nighttime that com-
prise the two parts of a day. mmnr myw exemplify the unique
and diversified quality of time because nvur myw change
in length throughout the seasons and in different plac-
es on earth (e.g., the 12 daylight wyn mmn are longer in
the summer and shorter in the winter), in contrast to nmyw
nryw (sha’ot shaoneeot) —“clock time,” in which each hour
remains constant. Students learn that time is a matter of
perception and is deeply related to and rooted in cultural
practices. Students bring together their understanding of
Jewish time using circle geometry to represent their learn-
ing by creating a Talmudic clock that tracks how mmnr myw
change at different times of the year so that we know im-
portant times for prayer and mitzvot.
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By understanding and questioning how the math they
use every day is relevant to their reality, students transform
mathematics from a given into something to be questioned
and tested. Students’ understanding of why math matters
and their use of math may shift depending on their context
(reality). This requires and fosters greater flexible think-
ing skills and a level of understanding that cultivates both
breadth and depth of the math concepts being learned.

Our focus and role as educators is not to teach children
how to passively adopt and adapt to mathematical ideas.
We strive to develop in our students the capacity to ques-
tion, critique, and consider how the world can be repre-
sented mathematically, to determine if there is more than
one way or a best way to solve a problem, to question how
and why the math they are learning works, and why it mat-
ters. We should never just accept what is given as a single
truth.

1 A.]J. Heschel, The Sabbath (New York: Farrar, Straus and Giroux, 1951).

Stacey Jacobs is a curriculum writer for The Lola Stein Institute.
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