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example, 1/B and I/5. One piece of a whole that is cut into
five equal pieces is obviously greater than one piece of the
same whole cut into eight equal pieces.

Gerald would most likely have given the incorrecr answer
on a written assignment if asked to circle the greater frac-
tion. However, without talking to Gerald and havlng the
opportunity to probe his thinking, I would nor have known
that his misconception was a result of inappropriately

applying a different rule he had been taught abour fracrions.
i now had information about the instructional help thar I
could provide him.

Surpr ised by StudentThink ing
We teachers often rely on students'written assignments to
assess their skills and understanding. However, as with Ahcia
and Gerald, I've learned that one-on-one intetviews reveal
valuable information that is not avaiiable when I rely solely on
students' written work. This information is essentiai for
guiding appropriate instructional decislons.

Some history on how I came to this conclusion. In 1993, I
was working on a series of videotapes Mathematics: Assessing
Understanding for ETA/Cuisenaire. The videos included indi-
vidual student interviews. In preparation, I practiced by
teaching many lessons and conducting dozens of one-on-one
interviews with students at different grade levels. During the
interwiews, I probed mathematical strengths and weaknesses
so I could construct a mathematical profile of the student. The
practice experiences were always revealing and sometimes
astonishing, uncovering students' misconceptions and gaps in
their understanding that I hadn't recognized before.

I was even more stunned during the actual videotaping.
The lesson called for the students to time the teacher, Carol
Brooks, for one minute while she drew stars on the board.
Carol then talked with the students about how they might
figure out how many stars she had drawn. The discussion led
them to circle groups of 10 stars and count how many lOs
and extras there were. During the lesson, the responses of two
of the 2nd graders-Cena and Jonathan-indicated a firm
foundation of understanding place value. However, when I
interviewed each of them the next day to probe their under,
standing one-on-one, I was shocked. The interviews revealed
the fragile conceptual base of their understanding in ways that
their teacher had no way of knowing from the context of the
classroom lesson. (The videotaped interviews are available at
www.mathsolutions.com/placevalue/Cena and www
.mathsolutions.com/placevalue{onathan.) As a result of this
experience, I began to incorporate more and more individual
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(Zr- Snapshot 2: Solving
?)  Miss ing Addend Problems
I took two tiles from a container and
showed them to Rosa.  a 2nd grader.
"How many more do I need so I have
10 tiles?" I asked her. Rather than
showing her  the problem in wr i t ten
fonn (2 + _: 10) I presented the
problem verbally and with the concrete
material of the tiles. This question
presented Rosa with a missing addend
problem: Instead of giving numbers to
students and asking them to figure out
the sum, students already know the sum
and one ol Lhe parrs and have to figure
n r r r  t h c  m i s c i n o  n a r t

"You need B tiles," Rosa answered
quick ly  wi th conf idence.

-How did vorr  l is r r re out  the answer?"
I probed.

Rosa repl ied.  - l ts  easy.  I  know that  B
plus 2 makes 10."

Next, I showed Rosa a picture of a jar

and explained, "This jar can hold 100
marbles when it's totally filled." I showed
her another picture of the same size and
shape jar, this one with 30 marbles
written underneath. I hadn't drawn
actual marbles. but had roughly scrib-
bled to show a jar that was about one-
th i rd f i l led.  "Can you l igure out  in  your
head how many more marbles I need to
put into the jar so there are 100?"

"You need 70 more marbles," Rosa
answered, again qulckly with confi-
dence.

"How did you figure out the
answer?" I asked.

' l  know that  7 p lus 3 makes I0.  so
70 p lus 30 makes 100,"  she repl ied.
I've found that using the known fact of
7 + 3 to l isure out  the answer to lh is_ _ b _ _ . -  . - _ '  * _ _ -

problem is a typical response.
I  o e v e  R n c e  e n n t  h e r  n r n h l p m  T h i c

t ime .  I  showed  he r  5  t i l es .  ' F i gu re  ou t
in  your  head how many more t i les I
need so I have 30 tiles in a11," I said.

Rosa was quiet. After a moment, she
counted sohly by 5s to 30,  puLt ing up
a finger each time. She looked at her
six fingers and thought. After another

moment, she said, "This one
doni  rh ink rhar  s ix  is  r ighr . ' '

WhatlLearned
The numbers we choose for problems
matter. Rosas correct responses to the
first two questions indicated that she
understood the structure of the
problem. The known facts of 8 + 2 and
7 + 3 gave her an anchor thal helped
her reason out both problems. Children
usually have a good deal of experience
with numbers that add to 10, with their
fingers as a backup support.

The interviews

revealed the fragile

conceptual base of

the students'

understanding.

Wiih 5 and 30, however, Rosa had no
useful anchor. except for counting by
5s, which dldnt help her solve the
problem. Rosa understood the structure
of the problem-that she was to find
the missing addend-but she lacked
facility with the partlcular numbers.
Students need exper ience developing
strategies for mentally computing with
numbers that are not as "friendly" as
single-digit numbers or multiples of 10.

The marbles- in- the jar  problem can
help students figure out, in their heads,
how many more are needed to make
100. The teacher can start with multi-
ples of 10, then move to numbers that
end in 5, and then move to all numbers.
Har,rng sLudents share their straregies is
valuable.  Also usefu l  are lO-by-  l0  gr ids;
s tuden ts  can  co lo r  i n  t he  number  t hey
have and see how many more ls and
I  Oc  t he r r  need  t o  f l l l  t he  o r i d  The  on r l  i q. , , ,  . . , .  6 '

to heip students develop their number
sense so they increase the range of thelr
numerical comfort.

.(lQ Snapshot 3: lnterpreting-z) 
Remaind,prs

"Here's a word problem to solve," I toid
Randy, a 5th grader. This was at the
beginning of the school year, and I was
assessing students' understanding and
skills with division. i showed Randy a
card on which I had written "30

students, 4 students in a car." The card
was to heip Randy keep track of the
information in the problem. I
contrnued.  -Thi r ty  s tudents are going
on a field trip. Four studen[s fit in a car.
How many cars are needed to fit ai1 the
students?"

' 'Can I  use paper and penci l?"  Randy
asked. i nodded and watched Randy
solve the problem as a long d iv is ion
problem. He wrote the answer as "7 R2."

"How many cars are needed to fit all
the students?" I asked.

"It's 7 remainder 2," he said.

Whatl Lesrned
Even though Randy was able to
compul-e correctly. the computation
alone was not a sufficient indication of
his proficiency with division. His
answer of "7 remainder 2" made sense
numerically but not in the context of the
problem. Students often lack experience
solvrng problems that call for relating
numbers to real-world situations.

Div id ins un th inss in  thei r  l ives is  a- - " . ^ - - - b  * r  - - ' - - - b "  - -

common experlence for students, and
rts valuable to build on thls experience
and situate a good deal of their division
work in word problems. Randy, 1lke all
s tudents.  needs many exper iences
solving division word problems with a
focus on making sense of the answer.

Somet imes p ic tor ia l  representat ions
of problems can help. ln my experience,
when asking students like Randy who
don' t  make sense of  thei r  answers to
draw a picture that shows the 30
students gel t ing rnto cars in  groups o[  4,
they ofien self-correct and give the
answer of B, which does make sense.
But lf students do the bulk of their divi-
sion work on naked numbers-
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