
T He NaTIONaL cOuNcIL OF TeacHerS OF 
mathematics (NcTm), the International Soci-
ety for Technology in education (ISTe), and 
the conference board of the mathematical 

Sciences (cbmS) are among the many organizations 
that have advocated the use of various forms of technol-
ogy (e.g., computer programs, graphing/scientifi c/
four-function calculators) to educate students. a ma-
jor reason for this advocacy is captured well in the 
National Technology Standards comments on using 
technology in mathematics learning activities. “Tech-
nology can play a role in enhancing mathematical 
thinking, student and teacher discourse, and higher-
order thinking by providing the tools for exploring 
and discovering mathematics” (ISTe 2000, p. 96). 

These three components of the role that technol-
ogy can play are embedded in the fi ve Process Stan-

dards (NcTm 2000) and in the recommendations 
for Technology in Teacher Preparation (cbmS 
2001). Graphing calculators and computer pro-
grams are often the technological tools that immedi-
ately come to mind when reading such a statement. 
Four-function calculators and the TI-explorer can 
play the same role. (Texas Instruments has recently 
combined the TI-explorer and the TI-73 graphing 
calculators into one device. The activities in this ar-
ticle relate to the TI-explorer calculator. although a 
TI-73/explorer can be used, the keystrokes may be 
slightly different from those identifi ed here.) These 
calculators are often more prevalent in schools 
around the country. This article addresses ways in 
which to use nongraphing calculators to enhance 
multiple problem-solving strategies, encourage dis-
course, and facilitate high-level mathematics think-
ing. In addition, sample activities allow students to 
become familiar with multiple ways of using a cal-
culator to obtain an answer, learn to interpret the 
calculator display, and identify the limitations of the 
calculator. The two examples described in detail are 
purposefully simple situations. Their simplicity fos-
ters a positive “I-can-do-this” attitude, encouraging 
students to contribute to discussions. The focus is 
on developing student abilities to think and reason. 
The additional examples listed are more complicat-
ed at the outset. This instructional approach can be 
used at many grade levels. 
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The instructional recommendations are varia-
tions on one basic strategy. after students individu-
ally estimate a solution, the following work can be 
done in pairs or small groups before sharing with 
the entire class. 

•	 Present a problem in a real-world context.
•	 require students to individually record a solution 

estimate in ink and justify their estimate.
•	 ask students to share and discuss estimates and 

rationales. They should do this first in pairs, before 
whole-class discussion. Students comment on the 
extent to which they are convinced of the accu-
racy of the thinking. The teacher remains neutral 
in word and body language to all contributions. 

•	 Have students use a calculator to solve the prob-
lem, keeping track of the keystrokes they use so 
they can share their work with their classmates. 

•	 ask students to discuss the different approaches 
and identify similarities and differences in using 
the calculator. 

•	 Interpret the solution displayed on the calculator. 

We now consider two examples to illustrate this 
instructional strategy. The first example is a percent 
problem; the second example, a basic word problem,  
addresses a division situation in which the quotient is 
not a whole number. 

Percent Problem

In our school, 25% of the 42 eighth graders walk to 
school. How many eighth-grade students walk to 
school? (Problem adapted from bitter and mikesell 
1990, pp. 354–57)

at first glance, this simple, straightforward problem 
emphasizes a computation procedure. Students enter 
.25 × 42, obtain an answer, and are done. However, 
this problem can be rich and engaging and can focus 
on important mathematics identified in the Process 
Standards, as shown in the discussion that follows.

Individually record a solution estimate in ink: 
every student should have the Percent Problem 
Worksheet, pen, and pencil as well as a calculator. 
each student is instructed to silently read the prob-
lem and in ink write an estimate of the answer along 
with a rationale. using ink reduces the temptation to 
change an estimate and/or rationale. 

As a whole class, discuss estimates and rationales: 
The discussion of these estimates should be con-
ducted by displaying the procedures on an overhead 
projector or on the chalkboard while listening to the 
students’ reasons. The discussion facilitator need 

not comment on the accuracy of any of the estimates 
or rationales but should seek student opinions about 
their peers’ contributions. Some students might esti-
mate a solution using their knowledge of 10 percent 
of a number, resulting in an estimate of 8, 10, or 12. 
Others may use the fact that 25 percent is equivalent 
to 1/4 and use the fraction to obtain an estimate of 
10. It is possible that some students may believe that 
25 percent represents 25 students and use that as 
their estimate. a student could also ignore the math-
ematics and find an estimate based on the number 
of students they know walk to school. The facilita-
tor records each of these thoughts so that the initial 
ideas remain public throughout the time required to 
work the problem. a discussion of these estimates 
as well as their rationales will encourage discourse, 
help students to develop the ability to take risks and 
rely on their own thinking, expose students to mul-
tiple ways of thinking about a problem, emphasize 
criticism of the thinking not the person, and moti-
vate students to complete the next task (actual com-
putation) to determine “am I right?”

Individually use a calculator to solve: Students use 
their calculators to obtain a solution, noting each key-
stroke on their worksheets. Some students may enter 
25, %, ×, 42, =. Others might enter .25, ×, 42, =. Some-
one may enter 42, ×, 25, %, =. Some students might 
enter keystrokes that yield an incorrect response. 

As a whole class, discuss the different approaches 
to using the calculator: Questions to stimulate dis-
cussion might include these: Did everyone obtain 
the same result? Why? Which approach, if any, mini-
mizes keystrokes and could be considered more 
efficient? by discussing different approaches and 
analyzing why answers are the same or different, 
focus students’ attention on underlying mathemat-
ics concepts including decimal/percent equivalents, 
the meaning of various operations, and the commu-
tative property of multiplication.

Interpret the result displayed on the calculator: Fi-
nally, the discussion should turn to the answer, 10.5. 
What does this number shown in the display mean? a 
simple interpretation is that 25 percent of 42 is 10.5. 
However, in the context of the original problem, how 
should the students interpret the value to answer the 
question How many students walk to school? One-half 
a student is not an acceptable answer; it should obvi-
ously be a whole number because we are referring 
to people. Thus, a discussion may now focus on inter-
preting this value. Should the correct answer be 10 or 
11 students? Why choose one answer over the other? 
This discussion will allow students to bring in their 
personal experiences and views and may help them 
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develop analytic as well as critical-thinking skills. ev-
ery student may contribute to this dialogue, not just 
those who accurately calculated the result. both 10 
and 11 could be considered correct responses as long 
as the student is able to adequately justify the choice. 

Now let us consider a situation that involves inter-
preting noninteger quotients and two ways in which 
calculators may present those results.

Basic Word Problem

robb wants to read 100 pages of his book before 
his next conference with his teacher in 7 days. 
How many pages should he read each day? (Prob-
lem adapted from cbmS 2001b, p. 71) 

The next two steps, individually record a solution 
estimate in ink and discuss estimates and rationales, 
follow the same pattern as the percent problem (see 
the Reading a Book Problem Worksheet).

Individually record a solution estimate in ink: In 
this example, if an explorer calculator is available, 
the teacher may instruct all students to use the INT 
÷ feature or instruct some to use the INT ÷ feature 
and others to use the standard division (÷) key. Stu-
dents record their keystrokes. The INT ÷ feature dis-
plays quotients as integer values with remainders. 
In this example, 100 INT ÷ 7 will be displayed as 
14 with a remainder of 2. The standard division key 
displays quotients as decimals. In this example, 100 
÷ 7 is displayed as 14.285714 (or as many decimal 
places as appropriate for a particular calculator).

As a whole class, discuss the different approaches 
to using the calculator: as many of the readers will 
be aware, students are likely to enter the values of 
100 and 7 in an incorrect order. a discussion of the 
different approaches should include a focus on the 
lack of a commutative property for division (e.g., 
100 INT ÷ 7 ≠ 7 INT ÷ 100). If some of the students 
used the standard division key, then additional dis-
cussion can ensue with respect to the difference in 
answers displayed. What does the calculator do dif-
ferently in each case? How could they imitate the 
calculator’s computation in the two situations with 
paper and pencil? 

Interpret the result displayed on the calculator: 
What is the meaning of 14 r2 in the one case and 
14.285714 in the other? What does the 14 represent? 
(He must read 14 pages per day.) What does the  
2 represent? (If robb reads exactly 14 pages per 
day for 7 days, he will still have 2 pages to read.) 
What would the students suggest robb do to finish 

the assignment on time? many “correct” answers 
are possible to this question (e.g., 16 pages the first 
day, then 14 every day thereafter; 16 pages on the 
last day; 15 pages on 2 of the 14 days, and 14 on 
the rest). The discussion should focus on reasoning, 
thinking, and justifying solutions. The interpretation 
of 14.284714 provides different challenges. The 14 
means the same as it did in the 14 r2 display, but the 
0.284714 means something quite different from the 
r2. It means 0.284714 of a page. The discussion gives 
students an opportunity to deepen their understand-
ing of decimals and allows teachers to identify stu-
dents who have a good understanding of decimals 
and those who need more help. Does it make sense 
for robb to try to read 14.284714 pages per day? 
What are the difficulties involved? What are the ad-
vantages and disadvantages of the two formats of 
the answer? 

On the Reading a Book Problem Worksheet, 
students are asked to indicate the difference between 
their estimate and the actual solution. This value can 
be tracked by the teacher as a way to assess an in-
dividual student’s progress in estimation skills. The 
names of the top five students who improve their abil-
ity to estimate each month could be posted as well as 
the five students who have the best average difference 
between their estimates and the actual answers. We 
suggest the number 5 because it gives several stu-
dents the opportunity to have his or her name on a list, 
not just one best student, and can be an incentive to 
improve performance. Teachers can adjust this num-
ber for their individual situations. another approach 
would be to have individuals set goals for themselves 
and track their progress toward their goals.

Additional Examples

THeSe TWO examPLeS PreSeNTeD SImPLe,  
straightforward situations. Textbooks include simi-
lar situations that can be used to encourage deep 
investigation and foster communication about math-
ematics concepts among the students. The teacher 
gains significant insights into the thinking and rea-
soning of students, an understanding of students’ 
proficiency or lack thereof in using a calculator 
appropriately, and a more thorough ongoing as-
sessment of students’ abilities. Some additional ex-
amples of real-world contexts (and their solutions) 
are given below. 

1. Three pizzas need to be shared among 17 
people. If the pizza is to be equally divided, how 
much pizza does each person get? (replace the 
3 pizzas with 3 dollars or 3 dozen doughnuts for 
alternative situations.)
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3 pizzas

Using the integer division key (INT ÷): The 
display will be 0 r3. This display is interpreted as 
no one (0 people) can have a whole pizza and that 
3 whole pizzas remain to be shared among the 17 
people. each person’s share is 3/17 of a pizza. 

Using the standard division (÷) key: each 
person’s share is displayed as 0.1764706 of a pizza. 
This exact decimal value is useless in this real-life 
problem. This situation should generate discussion 
about the difficulty of actually carrying out division 
for either of these approaches and could include 
what is more likely in a real-world setting. The piz-
zas will get cut into reasonably equal pieces, usually 
8, and some people will eat more than others.

3 dollars

using 3 divided by 17 will result in the same calcu-
lator display as for the pizzas. The INT key results in 
0 r3; each person gets 0 dollars and the remaining $3 
must be shared among 17. each person’s share is 3/17 
of a dollar, or 0.1764706 of a dollar. These values are 
difficult to imagine. Since a dollar bill cannot be sliced 
like a pizza, it is useful to convert the $3 to 300 cents. 

INT ÷ key: 300 INT ÷ 17 results in 17 r11. each 
person gets 17 cents, and 11 cents are left over. Dis-
cussion ensues about what to do with the 11 cents. 
again, since the remainder cannot be sliced and 
equally divided as can the pizza, answers are “give it 
to charity” or distribute funds unevenly. equal distri-
bution of all the money is impossible. 

Standard ÷ key: using 300 ÷ 17 results in 
17.647059. The 17 again means that each person’s 
share is 17 cents. The 0.647059 means each person’s 
share in addition to the 17 cents is a bit more than 
half a penny (0.5 is half a penny and 0.6 > 0.5). again, 
this portion cannot be distributed. 

3 dozen doughnuts 

The 0 r3 means that no one person can have a 
full dozen doughnuts; the 3 dozen must be shared 
among the 17 people. each person’s share is 3/17 
of a dozen or 0.11764706 of a dozen. It is useful to 
convert the 3 dozen doughnuts to 36 doughnuts to 
help give meaning to these values. 

INT ÷ key: 36 INT ÷ 17 results in 2 r2; each 
person’s share is 2 doughnuts with 2 doughnuts left 
over, or 2 doughnuts and 2/17 of a doughnut. The  
2 doughnuts could each be divided into 17 equal piec-
es, and each person will get 2 of the 1/17 pieces. 

Standard ÷ key: 36 ÷ 17 results in 2.1176471; 
each person’s share is 2 doughnuts and 0.1176471 of a 

doughnut. This fractional part for each person is about 
0.1 of a doughnut. as with the pizza, in a real-world set-
ting two people would just eat the extra doughnuts.

2. repeat problem 1, but divide the pizzas, dollars, 
or doughnuts among 15 people and then 2 people. 
What different mathematics comes into play? 

3 pizzas for 15 people

INT ÷ key: 3 INT ÷ 15 = 0 r3. each person’s share 
is 0 whole pizzas, and the remaining 3 pizzas must 
be divided. each person’s share is 3/15, or 1/5, of a 
pizza, interpreted as “divide each pizza into 5 slices 
and everyone takes a slice.” 

Standard ÷ key: 3 ÷ 15 = 0.2; each person’s share 
is 0.2 of a pizza, or 1/5. 

3 dollars for 15 people 

INT ÷ key: 3 INT ÷ 15 = 0 r3; each person’s share 
is 0 dollars and the remaining 3 dollars must be 
divided. each person gets 3/15, or 1/5 of a dollar, 
which is 20 cents. 

Standard ÷ key: 3 ÷ 15 = 0.2; each person’s share 
is 0.2 of a dollar, or 20 cents. It is not necessary to con-
vert the $3 to 300 cents to make sense of the amount 
that is each person’s share, however, it is a worth-
while exercise to see that the solutions are equal. 

3 dozen doughnuts for 15 people 

INT ÷ key: 3 INT ÷ 15 = 0 r3; each person’s share 
is 0 dozen doughnuts. The remaining 3 dozen must 
be divided among the 15 people. each person’s 
share is 3/15, or 1/5 of a dozen; 1/5 of 12 = 2 2/5, or 
2 doughnuts and 2/5 of another doughnut. 

Standard ÷ key: 3 ÷ 15 = 0.2; each person’s 
share is 0.2 of a dozen doughnuts; 0.2 of 12 = 2.4, or 
2 doughnuts and 0.4 of another doughnut. It is not 
necessary to convert the 3 dozen to 36 doughnuts, 
but it is worthwhile to investigate. 

3 pizzas for 2 people

INT ÷ key: 3 INT ÷ 2 = 1 r1; each person’s share 
is 1 whole pizza. The remaining pizza must be di-
vided between the 2 people. each person’s share is 
1 whole pizza and 1/2 of the other pizza. 

Standard ÷ key: 3 ÷ 2 = 1.5; each person’s share 
is 1 whole pizza and 0.5 of a pizza. 

3 dollars for 2 people 

INT ÷ key: 3 INT ÷ 2 = 1 r1; each person’s share is  
1 whole dollar. The remaining dollar must be divided by 
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2. each person’s share is 1 dollar and 1/2 of a dollar. 
Standard ÷ key: 3 ÷ 2 = 1.5; each person’s share 

is 1 dollar and 0.5 of a dollar or a total of $1.50. again, 
it is not necessary to convert the $3 to 300, but it 
shows that the solutions have equal value although 
the numbers (1.5 and 150) and the labels (dollars or 
cents) are different. 

3 dozen doughnuts for 2 people 

INT ÷ key: 3 INT ÷ 2 = 1 r1; each person’s share 
is 1 dozen doughnuts and the remaining dozen must 
be divided between the 2 people. each person’s 
share is 1 dozen and 1/2 dozen. 

Standard ÷ key: 3 ÷ 2 = 1.5; each person’s 
share is 1.5 dozen doughnuts. The conversion to 
36 doughnuts is not necessary, but again it is worth 
investigating. 

3. ask each student, “How many seconds old are 
you?” given a specific ending time. 

Discuss issues regarding various units of time. 
The class needs to decide on guidelines so that all 
students are using the same criteria for determining 
the solution. If years are used, will leap years be con-
sidered or disregarded? If months are used, will ev-
ery month have 30 days, should the actual number 
of days of each month be used, or will every month 
have 4 weeks (28 days)? 

Suppose a student was born June 15, 1994, at 
7:15 p.m. The ending time established by the class 
or teacher is October 20, 2005, 1:22 p.m. count leap 
years, and specify the days in a month. One ap-
proach: From June 15, 1994, 7:15 p.m. to June 15, 
2005, 7:15 p.m. is 11 years, with leap years in 1996 
and 2004. The number of days from June 15, 2005, 
7:15 p.m. to October 19, 2005, 7:15 p.m. is 126 days. 
June has 15 days (from June 16 to 30); July, 31 days; 
august, 31; September, 30; and October, 19. The 
number of hours and minutes from October 19, 
2005, 7:15 p.m. to October 20, 1:22 p.m. is 18 hours, 
7 minutes. This student has been alive 11 years, 128 
days (include the 2 leap year days), 18 hours, and 7 
minutes. With 60 seconds in 1 minute, 60 minutes 
in 1 hour, 24 hours in 1 day, 365 days in 1 year, we 
have 31,536,000 seconds in 1 year, 86,400 seconds in 
1 day, and 3,600 seconds in 1 hour. The number of 
seconds this student has been alive is 

31,536,000 sec./yr. × 11 yr. + 86,400 sec./day
	 × 128 days + 3,600 sec./hr. × 18 hr.
 + 60 sec./min. × 7 min.  

     = 346,896,000 sec. + 11,059,200 sec.
 + 64,800 sec. + 420 sec.
     = 358,020,420 sec. 

Depending on the calculator and the age of the 
students, the values may be displayed in scientific 
notation or as a decimal with an exponent. Values 
may get rounded along the way. Such situations 
raise important issues about the limitations of some 
calculators and the need for understanding deci-
mals, powers of 10, and scientific notation. 

4. If you could walk a million strides, how far 
would you walk in miles? In kilometers? Suppose 
you walked 3 miles per hour (mph) and could 
walk 8 hours a day, how long would it take you to 
walk 1 million strides? 

a teacher can allow the students to determine the 
length of their stride before starting the calculations 
or give the students an average measure of a stride 
for students at their grade level. For this solution, a 
stride is considered to be 18 in., or 45 cm. This activ-
ity can motivate a discussion on the advantages of 
the metric system. 
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Why are the values in the standard system differ-
ent from those in metric?

5. If the federal debt is 7.92 trillion dollars, how 
could you express this value in terms that an av-
erage citizen would understand? What denomina-
tion of bill would you need to use to lay a path 
from the earth to the moon that would use all 7.92 
trillion dollars? 

This problem addresses issues related to limita-
tions of a calculator, powers of 10, scientific nota-
tion, and placement of a decimal point. The national 
debt value is based on the u.S. Treasury bureau 
of Public Debt Web site (www.publicdebt.treas.
gov/opd/opdpenny.htm), which reported the num-
ber as $7,922,079,988,192 on September 26, 2005. 
The estimated population can be obtained from the 
u.S. census bureau Web site (www.census.gov/ 
population/www/popclockus.html). The estimated 
population on September 27, 2005, was 297,278,263. 
The teacher should go to these two Web sites to 
obtain accurate values close to the date of their use 
since the debt and the population increase daily.

Average citizen understanding: Students may 
suggest multiple approaches that address average 
citizen understanding. This solution uses the ap-
proach of how much each citizen would need to pay 
to erase the debt.

most nongraphing calculators display a maximum 
of eight digits. consequently, discussions need to oc-
cur that address approaches to dealing with these 
large numbers and the impact these choices have 
on the level of accuracy of the results. We suggest 
converting to scientific notation with three significant 
digits to maintain a consistent level of accuracy. The 
national debt is then expressed as 7.92 × 1012. The 
population is expressed as 2.97 × 108. The calculator 
display for 7.92 ÷ 2.97 is 2.6666666. Students can men-
tally divide 1012 by 108. The final result is 2.6666666 × 
104, or 26,666.666. each u.S. citizen’s portion of the 
national debt is approximately $26,700.00. 

Path from the earth to the moon: The mean 
distance from the earth to the moon is 384,403 ki-
lometers. all u.S. paper currency is the same size, 
15.5 cm by 6.5 cm. We assume the bills will be placed 
end to end. We use scientific notation again. 

Distance to the moon: 3.84 × 105 km = 3.84 × 
1010 cm because 1 km = 1,000 m = 100,000 cm = 105 

cm. The length of u.S. paper currency is 15.5 cm = 
1.55 × 101 cm. The number of bills needed: (3.84 × 
1010cm) ÷ (1.55 × 101cm/bill) = 2.48 × 109 bills. The 
value of each bill on the path needed to equal the 
national debt: (7.92 × 1012 dollars) ÷ (2.48 × 109 bills) 
= 3.19 × 103 dollars/bill = $3,190/bill. u.S. currency 
does not include $3,000 bills. Thus, someone could 

lay $1,000 bills from the earth to the moon, back 
to the earth, and back to the moon again and still 
have some extra bills. many different solutions are 
possible with respect to the denomination of the 
bill used. These two results can give students (and 
their parents) a better sense of the meaning of our 
national debt. 

Conclusion

SImPLe NONGraPHING caLcuLaTOrS caN be 
powerful tools to enhance students’ conceptual 
understanding of mathematics concepts. Students 
have opportunities to develop (a) a broad reper-
toire of problem-solving strategies by observing 
multiple solution strategies; (b) respect for other 
students’ abilities and ways of thinking about math-
ematics; (c) the ability to critically analyze mathe-
matical ideas, not people; (d) the ability to collabo-
rate and cooperate with diverse personalities; (e) 
confidence and competence in doing mathematics; 
and (f) the ability to persevere even when a task is 
difficult. 

communities of learners at two levels can be fos-
tered: small groups and whole class. Students work 
in pairs or small groups establishing small learning 
communities with a subset of their peers, and the 
entire class becomes a learning community as the 
teacher builds a supportive and nurturing environ-
ment in which students and the teacher learn from 
one another. 
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Percent Problem Worksheet Name _______________________________

In our school, 25% of the 42 eighth graders walk to school. How many eighth-grade students walk to 
school? 
 
1. estimate the solution (in ink): ___________________ explain why you selected this estimate.  

2. use your calculator to solve the problem. Write down all your keystrokes and which values appear 
in the display each time. (you may not need to fill all the spaces.)

K e yst roK e s D ispl ay

3. After our class discussion, complete these items. my approach to using the calculator was (circle one): 
correct  Incorrect

 If correct, I could have been more efficient (used fewer keystrokes):        yes         No          
Support your answer.

 If incorrect, the keystrokes I could have used were these: 

4. Describe the meaning of the answer that the calculator displayed. explain the meaning of the 
whole number part and the meaning of the remainder or the decimal in terms of students who walk 
to school.

5. Is the final answer displayed by the calculator the answer to the question asked in the problem? 
explain.

6. The difference between my estimate and the final solution is _________________________.

7. One thing I learned from today’s discussions is this:
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Reading a Book Problem Worksheet Name _______________________________

robb wants to read 100 pages of his book before his next conference with his teacher in 7 days. How 
many pages should he read each day?
 
1. estimate the solution (in ink):___________________ explain why you selected this estimate.

2. use the INT ÷ (or the ÷) feature on your calculator to solve the problem. Write down all your key-
strokes and which values appear in the display each time. (you may not need to fill all the spaces.)

K e yst roK e s (INT ÷) D ispl ay

     
3. after our class discussion, complete these items. my approach to using the calculator was (circle one): 

correct  Incorrect

 If correct, I could have been more efficient (used fewer keystrokes):        yes         No          
Support your answer.

 If incorrect, the keystrokes I could have used were these: 

4. Describe what the final answer displayed in the calculator means. explain the meaning of the 
whole number part and the meaning of the remainder or the decimal in terms of pages to be read.

 For the INT ÷ procedure:

 For the ÷ procedure:

5. Is the final answer displayed by the calculator the answer to the question asked in the problem? 
explain.

 For the INT ÷ procedure:

 For the ÷ procedure: 

6. The difference between my estimate and the final solution is _____________________.

7. One thing I learned from today’s discussions is this:

K e yst roK e s (÷) D ispl ay


