
What Fifth Graders Learn 
When They Write Their 
Own Math Problems

An alternative approach to problem-solving 
instruction, elementary students in the 
Mathematician's Chair make connections between 
school math and everyday experience.

KEN WlNOGRAD

American students consistently 
compare poorly with their 
international counterparts on 

assessments of math knowledge and 
problem-solving abilities (Stevenson 
etal. 1986). While common sense 
does not always lead to common 
practice, I believe that many of the 
problems associated with mathe 
matics education could be solved 
with some everyday commonsense 
solutions.

In September 1989. Donna Stro- 
hauer, a Sth grade teacher, and I 
developed an alternative approach to 
mathematics problem-solving instruc 
tion. We had students write and solve 
their own original math story prob 
lems and then share these problems 
with peers in small cooperative 
groups.

The math problem-writing activity 
is qssentially an adaptation of recent 
child-centered and holistic 
approaches to writing instruction 
(Graves 1983. Calkins 1986). Graves 
(1983), for example, encouraged 
students to select and develop topics 
for writing that reflected their 
personal experiences and interests. 
As students engaged in meaningful 
writing activities, they learned formal 
language arts skills. As an extension

of Graves' approach to teaching 
writing, I examined the possibilities 
of having students reflect upon the 
mathematics in their everyday lives, 
write about this experience, and then 
raise related questions.

While many teachers use student- 
generated story problems as an enrich 
ment experience after a page of text 
book problems, we conceptualized 
these exercises as a regular and core 
component of the mathematics 
curriculum. 1

Writing Challenging Problems
Students tended to write story prob 
lems that they themselves had diffi 
culty solving or understanding, and 
these problems fell into one of four 
categories:

Problems containing new math 
concepts. When Nikki wrote her 
problem on calculating the volume of 
her recorder, she had some intuitive 
understanding of the concept of 
volume: however, this knowledge 
was insufficient for her to make sense 
of the problem, let alone solve it 
(see box).

From an instructional perspective, 
Nikki's problem provided an opportu 
nity to teach her (and her peers who 
were ready for these ideas) some of 
the following: (a) the meaning of 
volume, (b) alternative ways to find 
volumes of rectangles and spheres, 
and (c) revision as a writing strategy 
(since the problem as written is 
slightly ambiguous).

Problems that require knowledge of 
a particular math procedure. Jeff 
wrote a problem about the sizes of 
various bears and how their sizes 
would translate into pounds of meat. 
The problem anticipated knowledge of 
the formal procedure for multiplying a 
whole number and mixed number (see 
box, p. 65). However, he had not yet 
learned this procedure, so he had 
trouble solving the problem.
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Problems that require problem- 
solving knowledge the student does 
not \tt possess. Beth was initially 
confused by her problem with 
mileage, but when shown how to 
make a table to organize its 
information, she was able to make 
sense of the problem and. later, 
approach similar problems more 
sensibly.

Problems the students understand 
hut make minor errors in solving. 
The fourth category of difficulty that 
children encountered was of a 
metacognitive nature. They under 
stood the problem and how to solve it. 
However, during solution they would 
make a minor error, perhaps in calcu 
lation, and then fail to evaluate the 
solution activity.

Problem Writers
Students were resourceful in the 
topics they generated for problems. 
Sources for problem topics included 
actual experience, hobbies, imagina 
tion, social studies or science reading, 
and objects in the class environment. 
For example. Kathleen wrote a 
problem about counting money, a 
problem that reflected an actual 
experience.

Problem writers also generated 
strategies to satisfy the central 
requirement of a story problem, 
which is thai the story actually be 
problematic or difficult. Some of 
these strategies included (a) adding 
extra numerical information, (b) 
adding extra non-numerical informa 
tion, (c) adding pertinent (to the 
problem) information, (d) using large 
or perceived difficult numbers (odd 
numbers were considered by children 
to be more difficult than even 
numbers), (e) avoiding a standard 
problem question, and (f) making a 
subprocedure of the problem a poten 
tial problem itself. Jessica's problem
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Beth's Problem

is an example of this last strategy (see 
box p. 66).

After writing this problem. Jessica 
admitted that she initially was going to 
specify the exact length of the school 
day. Instead, she decided to manipu 
late the information so that her peers 
would have to figure out the length of 
the school day for themselves. (Inci 
dentally, my observations suggested 
that problem writers, by purposefully 
increasing problem difficulty for 
peers, often inadvertently increased 
problem difficulty for themselves as 
well.)

Mathematical Beliefs
According to students, the "good" 
math student was someone who wrote 
interesting and challenging problems 
and then worked diligently at under 
standing and solving those problems. 
Students believed that the "good" 
story problem was challenging, 
included interesting content from 
everyday life, and contained non- 
routine characteristics, such as extra 
information.

Students identified peer-generated 
problems as more interesting and chal 
lenging than textbook problems. Text-
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book problems were easier than peers' 
problems, claimed students, because 
textbook problems tend to be grouped 
in chapters or on worksheets 
according to a common concept, skill, 
or procedure. After doing one or two 
problems on a textbook page, for 
example, it was not difficult for 
students to figure out the required 
operation for the remaining problems. 
However, because students were given 
carte blanche in the content of their 
problems, one student-generated 
problem was typically different from 
the next in its structure or solution 
procedure. Each student-generated 
problem had to be analyzed and 
understood independently of the 
preceding or following problems (see 
Winograd 1991).

Small-Group Behavior
When students shared problems in 
small groups, they usually shared 
problems that were difficult for one or 
more of the group members. Small- 
group talk also tended to be very on- 
task. The student who was sharing 
his/her problem usually acted as a 
"taskmaster" who worked to keep the 
group focused on the story problem at 
hand.

Groups tended to be more 
successful in solving one another's 
problems when the problem writer had

a teaching style that was nondirective, 
patient, and informal. This informal 
teaching style gave problem-solvers 
the time to engage in more exploratory 
activities (rereading, drawing a 
picture, making a table) and, in effect, 
to develop their own understandings 
of problems.

Groups tended to be unsuccessful 
when the leader provided explanations 
or directions too quickly. In these 
cases, the problem-solvers did not 
have the time to develop their own 
understandings.

A Supportive Environment
The students were very capable and 
interested in initiating and sustaining 
their own math problem-solving 
activity when instruction invited them

to do so. In supportive environments 
that invite them to ask questions, 
elementary students can become very 
fluid, energetic, and insightful 
problem writers.

One important rationale for having 
students write original math story 
problems is to provide a friendly 
context for adult instruction in math 
problem solving and concepts. 
Students tended to be more receptive 
to problem-solving instruction when 
such instruction related directly to 
their problems. For example, students 
who wanted to be more effective 
teachers of their problems were more 
attentive to problem-solving instruc 
tion when it was framed with the 
language, "Here are some strategies 
you can use when you are teaching 
your problem." Adult instruction that 
is congruent with students' immediate 
needs is, in the minds of students, 
defensible, rational, and purposeful. 
Therefore, regular instruction in a 
context of student-generated math 
story problems suggests very exciting 
possibilities for students' learning.

This study demonstrates that the 
kind of school math culture advocated 
by math educators, mathematicians, 
and others (see Lampert 1986, 
Schoenfeld 1987, Whitin et al. 1990. 
Albers and Alexanderson 1985, and
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Bishop 1988) is conceivable within 
the boundaries of the traditional 
elementary school. In this one 5th 
grade classroom, students succeeded 
in writing math problems on a 
regular basis, solving their own and 
peers' problems, using math-related 
writing as an important medium of 
social discourse, and making 
connections between school math 
and everyday experience and 
imagination.

'The setting for this study was a 5th 
grade mathematics classroom in a middle 
class, urban Colorado public school. 
Students wrote, solved, and shared (in 
small groups) original math story problems 
three or four days a week during the math 
period for the entire school year. Math 
periods were extended from 60 minutes to 
75 minutes to accommodate both problem- 
writing and traditional math textbook 
activity (Kicholz el al. 1985).

The math period began with Mathemati 
cian's Chair, an activity in which one 
student shares his/her problem, usually on 
the chalkboard, with the entire class (an 
adaptation of Graves and Hansen 1983). 
After Mathematician's Chair (lasting about 
15 minutes), students engaged in one of 
three activities: (a) the writing, solvinf. and 
sharing (with peers) of new story problems, 
(b) small-group textbook-based instruction 
from the teacher, and (c) an assignment 
from the math textbook. During the final 
15 minutes of the math period, students 
shared their story problems in small groups 
(usually three students per group). One 
student read his/her problem to the others, 
who then attempted its solution. Like 
Mathematician's Chair, small-group 
sharing was highly interactive, and discus 
sions sometimes became quite heated. For 
a detailed description of the problem- 
posing activity, see Silverman. Winograd. 
and Strohauer (in press) and Winograd 
(1990).
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As Seen AtNAEYC in Denver

A NEW VIDEO
USING WHAT WE KNOW:
Applying Kagefs Develop 
mental Theory in Primary
Classrooms with David Elkind.

Filmed in exemplary public school 
classrooms, David Elkind, au 
thor of Miseducotion and The 
Hurried Child proposes educa 
tional practices for primary (K-3) 
classrooms that reflect thoughtful 
application of Piagetian theories. 
An excellent tool for in-service 
training or teacher training pro 
grams to promote discussion about 
hpw developmental^ appropriate 
practices are being successfully 
implemented in three very different 
public school classrooms.

To rent or purchase, send purchase order to:

DAVIDSON FILMS, //SKT.
231 E Street 

Davis, CA 95616
or Phone 

(916)753-9604
Rental Price: $40 

Sale Price (1/2"VHS) $250
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