
Teaching Children Mathematics / March 2005 391

Despite the recommendation of the National
Council of Teachers of Mathematics (2000)
that calculators be used for all grade levels

and for all students, the use of calculators in ele-
mentary mathematics continues to be controver-
sial. Many teachers, administrators, and parents
fear that students will not develop computational
proficiency while learning with calculators. 

Research, including NAEP scores, shows this
outcome not to be so (Dessart, DeRidder, and
Ellington 1999). Nonetheless, many teachers (and
school systems) are comfortable with their deci-
sion not to allow calculators in the elementary
grades, because most students are capable of
achieving at least some level of proficiency in per-
forming computation with pencil and paper. But
what about students with special needs who, no
matter how much they practice, continue to strug-

gle with basic computation long after most other
students have achieved proficiency? 

The vignette that follows describes a student,
Mark, who is being deprived of a rich and useful
mathematics education as envisioned by NCTM
(2000) simply because he struggles with basic
computation. Allowing Mark to use a calculator
would make all the difference in his mathematical
development and future success in mathematics.
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We developed a framework to help middle school
teachers present a clear rationale for their decisions

about whether and when to let their students use
calculators (Thompson and Sproule 2000). Ms.
Christie’s story motivated us to adapt the frame-
work for elementary school teachers, particularly
for teachers with students whose computational
difficulties serve as a barrier to experiencing a
broader array of mathematics activities.

Christie shared her frustrations about the lack of
a rich mathematics education for her son Mark:

Mark is an intelligent sixth grader who has a
learning disability in mathematics. Despite
making good grades in other subjects, he strug-
gles with basic computation and scores poorly
in mathematics. At school, where he is not
allowed to use a calculator, he struggles with
mathematics tasks and problem solving because
he finds it difficult to makes progress with the
computation required in the tasks. The result is
that Mark is given mostly routine exercises to
practice his computational skills with whole
numbers and is frustrated by the situation. At
home, where Mark is allowed to use a calcula-
tor, he excels at mathematical puzzles, games,
and finding patterns and relationships. 

When Christie discussed the situation with Mark’s
mathematics and special education teachers, they
explained that calculators are not appropriate in ele-
mentary school and that only once basic computa-
tional skills are mastered are students allowed to
move on to other mathematics topics. She is con-
cerned because Mark is starting to hate school math-
ematics and is not being prepared to study algebra and
other middle and high school mathematics topics. 

Mathematical Difficulties
Mathematics teachers need to be aware of the numer-
ous learning problems that can affect mathematical
proficiency, including attention deficits, memory
problems, visual-spatial difficulties, auditory process-
ing difficulties, motor disabilities, and information-
processing deficits (Westwood 2000). For example,
students with attention deficits may have difficulty
maintaining attention to steps in algorithms or prob-
lem solving. Students with memory problems are
often unable to remember mathematics facts, forget
steps in an algorithm, or have difficulty solving
multistep word problems. Students with motor diffi-
culties may encounter difficulties keying in numbers
and operations. Thus, students with special needs
may require additional training and assistance in
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Figure 1
Flow chart adapted from Thompson and Sproule (2000)
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Calculator Decision-Making Flow Chart

See fig. 3 See fig. 2

Figure 2
Activity requiring a calculator; adapted from Wheatley and Hersberger

(1986)

The Range Game
First pick a start number, a range, and an operation. Store the start num-

ber and operation in the calculator. Students then take turns entering a

number and pressing to try to get a result in the target range. 

Example: Pick a start number of 17, a range of 800 to 830, and multiplica-

tion as the operation. Press to store 17 as a factor. Press a

number and then . If you try 25, the result is 425. That answer is about

half the target, so your next try may be 50. The result is 850. Continue

estimating until your answer is within the target range.

=

=x17

=



learning to use a calculator.
In general, even with the calculator, students

with disabilities face difficulties in learning many
mathematical ideas. In a rich mathematics prob-
lem, however, the calculator shifts the focus of
attention from computation, which the calculator
can do, to thinking, which the calculator cannot do,
and may help students with disabilities attain levels
of understanding that are equal to those of their fel-
low students. In these situations, a calculator serves
as a tool rather than a crutch because it requires the
students to think through and solve the mathemat-
ics problems. Even with a calculator, students need
to learn to make sense of the answers attained with
the calculator, which procedures and operations are
required in a problem, and how to generalize
results to other situations.

Deciding When to 
Use Calculators
Although the framework presented by Thompson
and Sproule (2000) was originally directed at mid-
dle school mathematics teachers, it can be used at
any grade level. In particular the ideas it presents
can be helpful to mathematics and special educa-
tion teachers in the elementary grades as they
decide whether to allow students who have compu-
tational difficulties to use the calculator as an
accommodation so that these students can partici-
pate in a greater variety of mathematics activities. 

The framework is designed to help teachers
focus less on computations and more on (a) the
goals of a particular mathematics activity and (b)
the needs and abilities of the students. The frame-
work is based on how a teacher answers the fol-
lowing two questions when using a mathematics
task in the classroom:

• Is the primary purpose of the task to perform or
practice calculations, or is it to engage students in
mathematical processes, such as solving problems,
finding patterns, or performing investigations?

• Can a student perform, within reason, the nec-
essary calculations to participate in the mathe-
matics task? 

When deciding whether to allow the use of a
calculator as an accommodation, a teacher should
consider his or her goals and the purpose of a par-
ticular mathematics activity. If developing compu-
tational skills is neither the primary focus of the
activity nor the primary goal of the teacher in using
the activity, then a calculator is a reasonable
accommodation. The flowchart in figure 1 is a
framework to help teachers decide whether to let
students use calculators. 

In situations in which the student can perform
the needed computations, we nonetheless recom-
mend the use of the calculator so that he or she can
focus on thinking mathematically, solving prob-
lems, looking for patterns, and so forth, rather than
get stuck on the computational aspects of the task.

Example Uses of Calculators
Figures 2 and 3 show two examples of how a
teacher might use the calculator decision-making
flowchart. Figure 2 illustrates a task in which the
calculator is required. The calculator is optional
but recommended for the task in figure 3.

The “range game” (adapted from Wheatley and
Hersberger [1986]) provides an opportunity for
students to develop and practice estimation.
Although many students could conceivably evalu-
ate their estimate using pencil and paper, doing so
would make the game cumbersome and of very lit-
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Figure 3
Activity in which a calculator is optional but recommended; adapted from Coburn (1987)

Patterns in Operations
Calculate the answer for each of the first three rows. Write down the answer for each of the next two
rows without calculation.
1)  101 x 22 = _________ 2) 9 x 9 + 7 = _________

222 = _________ 98 x 9 + 6 = _________

2222 = _________ 987 x 9 + 5 = _________

22222 = _________ 9876 x 9 + 4 = _________

222222 = _________ 98765 x 9 + 3 = _________



tle value. The use of the calculator is required to
ensure that students engage in estimation and are
able to evaluate their answer without getting stuck
on computation. Students can be required to esti-
mate using large or small start numbers, depending
on their proficiency with the four operations.

“Patterns in operations” (adapted from Coburn
[1987]) is a useful task serving different purposes.
The task can be completed using either pencil-and-
paper methods or the calculator. This task may be a
meaningful way in which advanced students can
practice their pencil-and paper computation while
investigating patterns within their answers. In this
instance, using the calculator may be optional. With-
out a calculator, however, students with computa-
tional difficulties would spend so much time just try-
ing to complete the operations that they would be
deprived of the higher-level reasoning involved in the
pattern investigation. Additional activities involving
the use of the calculator can be found in Teaching
Children Mathematics and other NCTM publications. 

Importance of a 
Balanced Curriculum
The decision-making chart assumes a balanced
curriculum for all students consisting of a wide
variety of mathematical experiences. That is,
teachers should include tasks that require practic-
ing computation as a primary goal and tasks that
focus on the development of mathematical reason-
ing and problem solving. A curriculum dominated
by one or the other approach would be imbalanced
and not to the students’ advantage. 

Sadly, students with special needs are frequently
not given sufficient opportunity to solve problems,
explore patterns, and conduct investigations. Spe-
cial education and mathematics teachers should
continue to provide additional practice and remedi-
ation to help students with special needs develop
computational proficiency. All students, however,
regardless of special need, should have opportuni-
ties to explore patterns, solve problems, apply
mathematics to real-life situations, estimate and
approximate, interpret graphs and tables, and so
forth, without having their inability to perform cal-
culations serve as a barrier to these opportunities.

Learning real-life applications of mathematics is
particularly important for students with special needs
because they will likely need more practice than
other students. Calculators allow students to work
with real-world data instead of the “contrived num-
bers” that textbooks often use to make the calcula-

tions easier or the answer “prettier.” In general, little
is gained if a student masters computational skills but
does not learn how to apply this knowledge in realis-
tic and authentic situations (Grant 1998).

Using the Framework
Although not investigated on a large scale, the
teachers who have used our framework have all
reconsidered the role that the calculator can play in
their classrooms. Most have decided that if stu-
dents with special needs or other students with
computational difficulties need a calculator, then
they will allow the entire class to use the calcula-
tor. They are comfortable with this approach
because computational proficiency is not the pri-
mary goal of the activity and because students
otherwise have sufficient opportunity to practice
computational skills throughout the year. To date,
none of the teachers have experienced a decline in
students’ computational ability, and all have found
that using the calculator increased the participation
of all students in a wider variety of mathematical
activities. These outcomes are consistent with
research findings over the past twenty years show-
ing that if calculators are used in the elementary
grades to solve problems, conduct investigations,
and explore patterns, then students’ computational
proficiency is not harmed and is, in some instances,
improved (Dessart, DeRidder, and Ellington 1999).

Final Comments
The Individuals with Disabilities Education Act
(1997) requires that all students have access to a gen-
eral education curriculum to the greatest extent
possible. In this environment, teachers can view
the calculator as a tool that can facilitate equity
and inclusion and allow all students to access the
full range of rich mathematics. In addition to
helping students gain access to mathematical
experiences that would otherwise be inaccessible
to them, using a calculator can help many stu-
dents with special needs increase their self-confi-
dence, reduce their anxiety, and increase their
motivation to solve mathematics problems.

A teacher should not let preconceived notions
of calculator use—whether for or against—arbi-
trarily influence his or her decision about
whether to use calculators in the classroom.
Instead, a teacher should develop thoughtful
rationales when deciding whether to let a student
use a calculator by focusing on his or her goals as
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a teacher and the students’ needs and abilities.
The teacher makes the ultimate decision about
whether calculator use by students is allowed in
his or her classroom. We hope this framework
persuades teachers who otherwise think calcula-
tors are inappropriate in the elementary grades to
rethink the possible role that calculators can
serve for all students, but in particular, as a class-
room accommodation for students with special
needs. 
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