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The mathematics standards in our state (North 
Carolina Standard Course of Study 2003) call 
for third-grade students to develop fluency in 

solving problems that involve multiplication and 
division. Released test items from the statewide 
standards-based assessment include multiplication 
and division tasks that require students to read the 
problem, identify the correct operation, and cor-
rectly calculate their solution. We strive to make 
our mathematics instruction problem oriented, 
requiring that students read the task, choose among 
the four operations on the basis of the task’s con-
text, and then accurately compute a solution. In this 
article, we describe a lesson where students wrote 
story problems for the division task 10 ÷ 5 and what 
we, as educators, learned from the experience.

The Division Unit 
During our five-week unit on division, most of 
the tasks were based on real-life situations that 
involved sorting objects into equal groups. This 
focus started on the first day of the unit with the 
entire class considering the following task:

I have 8 stickers. If I give the same number of 
stickers to 4 of my friends, how many stickers 
do I give each friend?

We provided students with numerous opportunities 
to complete both partition and measurement models 
of division tasks, during which they used manipula-
tives such as counters, plastic square tiles, and arrays. 
The partition model involved splitting a set of objects 
into a specific number of groups as in the sticker task 
described above. The measurement model of division 
involved dividing a specific number of objects into 
groups that each had a specific number in them:
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After five weeks of assessing and improving their third 
graders’ understanding of partition and measurement 

models of division, these authors challenge students to 
attempt their own division story problems.
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If I have twenty-four cans of soda, and there are 
six cans of soda in a pack, how many packs do 
I have?

As the unit drew to a close, students worked on 
tasks that included both multiplication and division 
tasks within the same class period. Most students 
struggled to independently determine if a story 
problem needed to be solved using multiplication 
or division, but with time, they were able to recog-
nize how to solve various problems. However, we 
wanted to extend their work and assess whether stu-
dents were able to create and write their own real-
life contexts for a division problem. Therefore, dur-
ing the last week of the unit, we posed this task: 

Write a division problem for 10 ÷ 5.

Students’ initial work 
As students began the task, more than half of the 
eighteen students immediately wrote a subtraction 
problem. One student wrote this:

There are 10 markers and 5 people. How many 
more markers are there?

Although they used contexts similar to those they 
had seen during the division unit, the question 
reflected a desire to take away or remove objects 
rather than separate objects into groups of equal 
size. The rest of the students were still thinking 
about a response when we decided to adjust the 
lesson by providing an example of a division story 
problem. About ten minutes into the lesson, we 
posed the following task:

If I have ten pens, and I want to give an equal 
number to five students, how many pens would 
each student get?

Five students were called to the front of the class 
to act out the task. Students were able to recog-
nize that the task could be written as the equation 
10 ÷ 5 and also that each student should receive 
two pens. After briefly discussing the task, stu-
dents once again tried to write a story problem for 
10 ÷ 5. 

A second attempt 
During students’ second attempt, three of the eigh-
teen students wrote a correct division story problem 
without any help. All three story problems included 
the word share and had a context of sharing with 
five people (see fig. 1). The objects being shared 
included soft drinks, rings, and cookies. The other 
fifteen students were unable to write a correct story 
problem. Three types of errors occurred: (1) includ-
ing the solution in the task, (2) omitting the concept 
of equal groups (see fig. 2), and (3) writing a sub-
traction story problem instead of a division task. 
Details on each error are below.

1. Including the solution. Four students included 
all three quantities (e.g., the divisor, the dividend, 
and the quotient) in their task. Despite this, in all 
four tasks, students still phrased their question in 
a way that asked for the answer that was already 
given earlier in the problem. An example of a task 
that a student wrote was, “Kayla had ten cookies. 
She shared two cookies with her five friends. How 
many cookies did each friend get?” Although the 
context was correct, students did not realize that 
they had provided the solution in their task. We 
scaffolded students’ work by posing a series of 
questions such as, “What do we want students to try 
to find?” and “Read the task to yourself. Do you see 
the solution anywhere?” Three of the four students 
corrected their mistake and removed the quotient 
from their task. 

Students learned that division problems 
are about items being shared.

Figure 1

These division tasks used 
real-life situations that 

involved sorting objects 
into equal groups.
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2. Omitting the concept of equal groups. Nine 
students wrote tasks that involved splitting objects 
among people but did not explicitly include any 
information about dividing or sharing the objects 
equally (see fig. 3). One student wrote, “There were 
ten markers and five people. How many markers 
did each person get?” All these students were able 
to correct their work when we asked questions such 
as, “Does each person need to get the same number 
[of markers]?” In one instance, one student asked 
another, “Could students get different numbers of 
markers? What if this student got six markers [she 
moved six counters into a pile], this student got four 
markers [she moved four counters into a pile]. … Is 
this a correct answer?” 

The author then concluded that the answer was 
not correct. After reviewing the task she had written, 
she said, “I probably need to include the words equal 
number of markers.” She then edited her problem.

3. Writing a subtraction story problem. Despite 
acting out a sample problem as a whole class, two 
students still wrote a subtraction story problem 
instead of a division task. In one case, the student 
wrote, “Ms. Ruble has ten pens. She gives five of 
them away. How many does she have left?” Divi-
sion can be thought of as repeated subtraction 
of equal groups; in this case, two groups of five 
could be subtracted from ten. However, the teacher 
was uncertain of the student’s understanding and 
decided to probe further. The teacher provided 
counters and had the student act out her problem. 
While completing the task, the student started with 
ten counters and took five away. She then indepen-
dently recognized that her task actually was ten 
minus five, and commented, “I wrote a subtraction 
problem.” The dialogue continued:

Teacher: How could you make this a division 
problem?
Student: Use the word share: “Ms. Ruble has ten 
pens. She shares five of them. How many does she 
have left?”
Teacher: Let’s act that out.
Student: Here [taking ten counters and moving five 
of them into a different pile] are the five that are left. 
[Student then looks at the counters, puzzled.]
Teacher: Let’s go back to the beginning. What was 
the division problem we were representing?
Student: Ten divided by five is two.
Teacher: You mentioned the word share before. 
What does that mean?
Student: We want to share the pens and split them up.

Teacher: When we split them up, how should the 
counters be arranged?
Student: Two groups of five [pointing to the two 
piles of five that she had already created].
Teacher: Good. If I were going to share the ten 
pens and end up with two groups of five pens, how 
would I explain that?
Student: I think I could say that Ms. Ruble has ten 
pens. She wants to share them with her friends. 
She splits them into groups of five pens each. How 
many groups does she make?
Teacher: And what is the answer to the question 
you asked?
Student: Two groups.
Teacher: How do you know that your story problem 
is a division problem?
Student: The pens are being shared, and they are 
being divided into equal groups.
Teacher: Great work.

What We Learned
Upon reflection, we learned a number of things 
from the lesson, including modeling, observing 
student work, posing effective questions, providing 
extensive experiences, and implementing curricu-
lum. We detail each of them in the next section.

Modeling
Because we had spent five weeks working on mul-
tiplication and division story problems, we imme-
diately began the lesson by posing the task and 
letting students attempt to write their own division 
problem. When we started, we observed half of the 
class writing a subtraction task instead of a division 
task while the other half of the class was still trying 
to determine what to write. We decided to stop and 

With time and practice, most students independently determined 
when to use division to solve a story problem, but writing division 
problems proved more challenging.

Figure 2
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provide a model and an example of a division story 
problem. Providing a real-life context using divi-
sion and acting out the story engaged students and 
gave them an example that they could refer to as 
they started to write their own problems. Our first 
inclination was that students were ready to proceed, 
but our observations proved otherwise.

In our case, students solving word problems 
proved to be a task different from students taking 
a number sentence and writing a word problem for 
that number sentence. The skill was new to the stu-
dents, so it was necessary to model it and provide 
a lot of support at the beginning of the lesson and 
along the way.

Observing
Our decision to provide an example and model 
the process was based solely on our observa-
tions of students. As we described earlier, even 
after our modeling, some students struggled with 
the task and demonstrated a variety of errors. 
By focusing on students’ work while they were 
writing their story problems, we were able to 
evaluate how they were thinking about division 
and determine what assistance they needed to  
be successful. 

Our students, like most third graders, do not like 
to show their work. They tend to naturally fall into 
the habit of solving problems in their heads and 
writing answers without showing all their steps 
on paper. To support them in recording their work, 
we give constant reminders and frequently have 
students discuss their steps and share their written 
evidence. On the basis of NCTM’s Communica-
tion Principle (2000), we want students to become 

effective at writing and sharing their ideas on paper 
and with their classmates. 

Posing questions
Throughout the unit on multiplication and division, 
we deliberately tried to pose higher-level questions 
while students were completing tasks. Whereas 
these students might have finished tasks faster if 
we had told them how to solve the problems, we 
wanted to pose questions that encouraged students 
to think deeply about the tasks.  

Typical concerns about a question-focused 
approach to mathematics teaching include that the 
approach requires more time for teaching lessons 
and for learning the concepts that are being taught. 
Although a questioning approach uses valuable 
instructional time, we decided on such an approach 
because we believe that students are more likely to 
gain a long-term grasp of concepts (e.g., What does 
division mean?) if they are in situations where they 
feel comfortable exploring and where their learning 
is supported by teachers who guide and facilitate 
their exploration with questions about their work and 
their thinking.

Providing extensions
As we indicated earlier, students’ creation of their 
own division story problems occurred toward the 
end of the multiplication and division unit. After 
several weeks of experiencing multiplication and 
division in real-world contexts, we felt that they 
were ready to try writing their own problems. 
Observing how they still struggled with this 
assignment, we could not imagine trying it with-
out the multitude of story problems that they had 
previously solved.

For students to be successful problem creators 
and solvers, they need ample experiences solving 
a variety of problems for an extensive amount of 
time (NCTM 2000). Through our experiences, we 
found that one-shot problem solving (i.e., solv-
ing word problems only one day per week) is not 
enough time for students to become proficient and 
competent problem solvers. Furthermore, when 
mathematics concepts are introduced in isolation 
without a real-world context, students have no life 
experiences to link to the concepts.

Implementing curriculum
The task of students writing their own story prob-
lems came from a standards-based curriculum 
that a few teachers have started implementing. 
Throughout the unit on multiplication and division, 

In division problems, items must be 
shared in equal groups.

Figure 3
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we taught lessons from this curriculum along with 
similar activities that we found on the Internet or 
in other curricular resources. A mathematics cur-
riculum should be a coherent set of activities (Reys 
and Reys 2006), but no one set of educational 
resources completely aligns with and meets our 
state standards. 

Our school district’s traditional mathemat-
ics curriculum includes primarily computational 
activities that do not meet the rigor of our state 
test. The standards-based resources available have 
some lessons that address our state standards, but 
some lessons do not match. This lack of alignment 
has forced us to create our own curriculum or set 
of instructional activities based on the state stan-
dards, the available resources, and our belief about 
how mathematics should be taught. Although this 
is not the ideal curriculum for students, the selec-
tion of worthwhile mathematical tasks and activi-
ties meets the recommendations of Principles 
and Standards for School Mathematics (NCTM 
2000) and our state standards in a way that chal-
lenges students to think conceptually about the  
mathematics we teach.

Concluding Thoughts
Providing students with the opportunity to write a 
division problem for 10 ÷ 5 was a valuable experi-
ence for the students and for us. Through this process, 
students could think about and apply their understand-
ing of division in real-world contexts. We teachers 
could gather formative data—about which students 
understood the concept of division and which ones 
were still struggling as well as information about their 
misconceptions. Moreover, we learned that we must 
scaffold students’ new mathematical experiences.
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