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Mathematics Lesson Plan for 3rd Grade—Decimals 
 

Taught 31 March 2009 
at Sabin School 

 
Instructor: Tom McDougal 

Lesson plan developed by: Tracey Carter <teverett_carter@ameritech.net> 
Laura Kaplan <LauraKaplan@hotmail.com> 

Tom McDougal <TFMcDougal@gmail.com> 
and the Chicago Lesson Study Group 

1. Title of the Lesson: Where Should You Turn? 

2. Goals of the Lesson:  
a. Students will understand that there are numbers between the whole numbers, and that 

those numbers can be expressed using decimals. 
b. Students will understand that the base-10 number system can be extended, by using 

decimals, to express numbers less than one. 
c. Students will understand that when the interval between two adjacent whole numbers is 

divided into ten equal parts, a new unit (0.1) is created and that this can be used in the 
same way as whole numbers between tens (e.g. between 10 and 20). 

d. Students will gain an approximate sense of the positioning of decimal numbers (tenths) 
on a linear scale. 

3. Relationship of the Lesson to the Standards 
From the Illinois Assessment Framework for 3rd grade: 
 6.3.01 Read, write, recognize, and model equivalent representations of whole 

numbers and their place values up to 100,000. 
 [Not relevant to this lesson: 6.3.06 Order and compare decimals expressed using monetary units.] 
 6.3.07 Identify and locate whole numbers and halves on a number line.  
From Principles and Standards for School Mathematics (grades Pre-K-2): 
 Develop understanding of the relative position and magnitude of whole numbers and 

of ordinal and cardinal numbers and their connections. 

 
This Lesson 

 
From the Illinois Assessment Framework for 4th grade: 
 6.4.06 Order and compare decimals through hundredths. 
From Principles and Standards for School Mathematics (grades 3-5): 
 Understand the place value structure of the base-ten number system and be able to 

represent and compare whole numbers and decimals. 
Japanese Course of Study for 3rd grade: 
 Meaning of decimal numbers…It is also important to represent decimal numbers on 

the same number line where whole numbers are placed to deepen the understanding 
of numbers. 
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4. Unit Plan 
 
Lesson 

No. of 
days 

 
Description 

1 2 Students explore how decimals are used in real life and begin to see how they 
behave. Contexts include: weights on an electronic delicatessen scale, body 
temperature, a gas pump displaying cost and quantity, time measured by a 
stop watch, and driving directions from an internet site. 
As part of the discussion, students are introduced to the terms decimal number 
and decimal point. 

2 1 (RESEARCH LESSON) 
Students discover how decimal values can be used to express distances in 
between whole numbers of miles. They learn the term whole number as 
contrasted to decimal number. 

3 1 Students place decimals on a number line. They also learn to use “first 
decimal place” to refer to the tenth place. 

4 1 Students learn how decimals can be used for linear measurement (in cm). 
5 1 Students learn how decimals can be used for liquid measurement. 
6 1 Students investigate the number 1.8 and consider it from different 

perspectives. In particular, they learn that 1.8 can be decomposed either into 1 
and 0.8, or into eighteen 0.1s. They also compare decimals (using < and >) 
and compare decimals to whole numbers. 

7 3 Addition of decimals: (a) with sum less than one; (b) with sum equal to one; 
(c) with sum greater than one (e.g. 0.8+0.4). 

8 3 Subtraction of decimals: (a) less than one (0.6 – 0.2); (b) from one (1 – 0.3); 
(c) across one (1.4 – 0.6). 

9 2 Practice. 
10 1 Assessment. 

  

5. Considerations in Planning the Unit and Lesson 
The research goals of the lesson are to explore how to introduce decimals in the 3rd grade (a) 
through a problem-solving approach, (b) without assuming prior work with fractions, and (c) 
without focusing on money. 
 
As part of our kyozaikenkyu we examined the following curricula: 
• Everyday Mathematics, 3rd Edition 
• Math Trailblazers, 2nd Edition 
• My Pals are Here!, a mathematics program from Marshall Cavendish used in Singapore and 

aligned with the 2006 Singaporean Syllabus. 
• Tokyo Shoseki’s Mathematics for Elementary School, a translation of the most popular 

Japanese textbook, available from Global Education Resources. 
 
Everyday Mathematics (EDM) and Math Trailblazers (MTB) introduce decimal notation without 
a context; both make use of base-10 blocks to build an understanding of decimal values as 
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fractions (where the 100-block is considered a unit, the 10-rod is 1/10, and the small cube is 
1/100). Both curricula then connect this representation to money. EDM relies heavily on money; 
before the formal introduction of decimal notation there is a sequence of lessons using the 
calculator to explore the decimal representation of money. MTB makes a more cursory link, 
noting that money values can be represented using base-10 blocks, then applies decimals to 
measurement in centimeters. 
 
The Singapore mathematics program, which introduces decimals in 4th grade, takes a similar 
approach with base-10 blocks except that the notation is immediately extended to thousandths. 
 
The Japanese Course of Study calls for both fractions and decimals to be introduced in the 3rd 
grade, but does not dictate which should come first. The Tokyo Shoseki text introduces decimals 
before fractions; it uses the context of the number line and contexts of measurement of length 
and capacity. (Decimals are not used in Japan with money, since the yen is the smallest 
denomination.) 
 
We decided to design our unit on decimals assuming no prior work with fractions. We know that 
in many countries it is common to introduce decimals before fractions, and we want to explore 
the ramifications of this ordering. One possible reason for putting decimals first is that decimals 
are in many ways simpler than fractions. Each point on the number line has a unique decimal 
representation (ignoring trailing zeroes); this is not true with fractions. And the way decimals 
behave is consistent with what students have experienced with whole numbers. So decimals can 
be considered a natural extension of the whole number system with which students are already 
familiar. 
 
Even if fractions have been introduced first, it may still be beneficial to introduce decimals 
without initially linking them to fractions. The fraction concept may not yet be solid in the 
student’s mind, in which case it would be imprudent to attempt to build another concept on top 
of it. In the long run it will be important for students to connect these concepts. 
 
Regarding the use of money as a context for learning fractions, EDM and MTB are far from 
being the only curricula to use money, and we have often heard other teachers say that they use 
money. The sole mention of decimals in the Illinois State Assessment Framework for 3rd grade 
says that students should be able to “[o]rder and compare decimals expressed using monetary 
units.”  
 
We believe, however, that money is in fact a bad context for building an understanding of 
decimals, for four reasons. 

• The language of money is idiosyncratic. Monetary amounts are described in terms of 
dollars and cents, not decimal values of dollars. For instance, $1.23 is read “one dollar, 
23 cents” rather than “one point two three dollars”. This leads students to view the 
decimal point as a separator between dollars and cents and to make the predictable error 
of interpreting a number like 0.4 as 4 cents (we observed this with some 7th graders 
recently). 
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• Monetary amounts are usually fixed at two decimal places. This contributes to the 
error just mentioned; in general, analogies to money are unhelpful for understanding 
decimal values with only one decimal place or with more than two decimal places. 

• The physical structure of money does not reflect its value. The dime is not ten times 
larger than a penny, the dollar is not ten times larger than the dime. The value of money 
is an abstraction, and despite its familiarity we find that students do not necessarily 
understand it. 

• Focusing on money may make it harder to create a generalized understanding of 
decimal numbers. In particular, students need to understand how decimals fit into the 
number line and how decimals can be used in measurement. 

 
If we are not to use money, what other contexts could we use? We came up with the following 
list—certainly not exhaustive—of real-world uses for decimal numbers: 

• Measurement—linear measure, e.g. 38.2 miles (on an odometer); volume, e.g. 10.4 
gallons of gas; weight, e.g. 2.5 lb. of sliced ham 

• Radio frequencies, e.g. 105.9 FM 
• Body temperature, e.g. a fever of 101.3º 
• Elapsed time in a race, e.g. 9.74 seconds for a 100-meter sprint. 

 
None of these is used to teach decimals in the textbooks we examined. 

6. Laying a foundation—The first lesson in the unit 
Students differ in their exposure to decimal numbers in the world around them or the attention 
they may have given these numbers. We felt it was crucial to give all students some common 
exposure to decimals and an opportunity to see how decimals “behave” as a foundation for their 
formal learning. Therefore we gave as much attention to the first lesson in the unit, which 
provides this foundation, as we did to the research lesson itself. 
 
The lesson uses stations to give students exposure to decimals in some of the contexts listed 
above:  

• Students watch a movie of a gas pump showing the gallon and dollar amounts changing 
over time; the movie pauses at certain points to ask students to think about the numbers 
that are shown.  

• Students use a digital thermometer to measure their own and their partner’s body 
temperature.  

• Students use a digital stopwatch to check their estimates of how long 10 seconds is and 
how long they can hold their breath.  

• Students tune in one of their favorite stations (with a digital tuner) and then slowly tune 
upward, noting how the displayed frequencies change.  

• Students use an internet mapping program to find directions to a destination.  
• Students use an electronic scale (showing tenths of a pound) to weigh bags of beans: they 

have an unlabeled bag of navy beans which weighs 2.4 lbs, two bags of black beans 
correctly labeled as weighing 1.0 lb, and 12 bags of black beans correctly labeled as 0.1 
lb each; their task is to combine the bags of black beans to match the weight of the navy 
beans. 



Printed on 4/27/09 Lesson Plan 16.doc 5 

 
Together, these stations not only reinforce the idea that decimal numbers are important, but also 
give students opportunities to see how decimal numbers count up and then “roll over” in much 
the same way that whole numbers do (e.g. 1.9  2.0). 

7. Instruction of the Research Lesson 
After the foundational experiences of the first lesson, the research lesson asks students to solve a 
problem involving decimals in the context of driving directions. We chose this context to make a 
connection to the number line: measurement of linear distance abstracts easily to the number line 
and clearly shows how decimal numbers relate to whole numbers.  
 
We want students to see that decimal numbers are a natural extension of the whole number 
system in which each place moving to the right is one tenth of the previous place. But typically, 
most early work with place value goes the other way, i.e. viewing each place moving to the left 
as ten times the previous place. 
 
To help students think in terms going from larger to smaller units, we provide students in this 
lesson with a sequence of three problems involving driving directions, at progressively smaller 
scales (see the appendix). The first problem uses a map at a scale of 100s of miles, with the 
directions specified to the nearest 10 miles. The second problem uses a map at a scale of 10s of 
miles, with directions specified to the nearest mile. And the third problem uses a map at a scale 
of 1 mile, with directions specified to the tenth. On each map, students will need to find a way to 
determine a distance that is between marks on the scale. 
 
These experiences will help students understand that just as there are ten intervals of 10 from 100 
to 200, and ten intervals of 1 from 10 to 20, there are ten intervals from 1 to 2, and those 
intervals can be represented with a decimal point and another digit. 

8. Resources 
Several sources might be useful for educators interested in learning more about the Japanese 
curriculum about lesson study. 
 
Japanese Teaching Guide for Elementary Mathematics, produced by the Japanese Ministry of 
Education to accompany their national standards, has been translated into English and is 
available for download at http://www.apecknowledgebank.org/file.aspx?id=1868. 
 
APEC Classroom Innovations through Lesson Study Wiki includes lesson plans and videos of 
mathematics research lessons: 
http://hrd.apecwiki.org/index.php/Classroom_Innovations_through_Lesson_Study 
 
Asia-Pacific Mathematics and Science Education Collaborative at DePaul University 
(AP•MSEC) is the parent organization for the Chicago Lesson Study Group, which hosts a large 
annual lesson study conference in May and other local lesson study activities. AP•MSEC also 
conducts a 5-day summer lesson study institute, free colloquia, and a symposium looking at 
mathematics from an international perspective. http://education.DePaul.edu/APMSEC and 
http://www.lessonStudyGroup.net. 
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9. Plan of the Lesson 
Steps, Learning Activities 

Teacher’s Questions and Expected Student Reactions 
Teacher’s Support Points of 

Evaluation 
1. Introduction 
Review the terms “decimal point” and “decimal number.” 
 
Remind students of their work in the previous lesson, 
including directions off the internet. 
 
Driving directions contain numbers like “1.2 miles” to tell 
how far to drive on each road. “Today we are going to 
look at three different maps with driving directions, as a 
way to understand what ‘1.2 miles’ means.” 
 

 
 

 

2. Problem solving 
Map 1 
Students will receive map #1 [see appendix] with a scale 
labeled at 100-mile intervals. Directions say to turn at 180 
miles. 
 
“Please think for 1 minute and decide which road we 
should turn on.” 
 

Post enlarged map. 
 
Make sure students understand 
the scale—“Where would you be 
if you drove 100 miles?” 
 
 

 
 
Do students see the 
“You are here” 
indicator?  

After students have had a short time to think: 
“Could it be County L?” Discuss why one can easily 
dismiss County L. 
“Who thinks Williams? Why?” 
“Who thinks Highway K? Why?” 
 
“Please think of a way to be certain we pick the right 
road.” 

Look for students who estimated. 
 
Make clear that estimation is not 
sufficient for deciding. “What 
happens if we turn on the wrong 
road? How can we be sure?” 
 

Are students clear 
that County L is 
not far enough? 
 
Do students 
appreciate the need 
for more 
exactness? 

Anticipated student responses 
S1: estimate 10 equal parts 
S2: use a ruler to make 10 equal parts (1/2 cm each) 
S3: make too many/too few parts 
S4: make parts unequal sizes 

 Do students look 
for more precise 
techniques? 

Discussion 
T post example of S3. “What is wrong with this?” 
T post example of S4. “What is wrong with this?” 
Allow student to demonstrate S1. 
 
Introduce vocabulary: “tick marks” 
 

 
 
 
Count aloud on the tick marks: 
“100, 110, 120, [etc.]” 

 

Map 2 
Students receive map #2 with a scale labeled at 10-mile 
intervals. Directions say to turn at 24 miles. 
 
“Please think about how to decide which is the correct 
road to turn on.” 

Post enlarged copy of map 2. 
 
Remind Ss that estimation is not 
reliable.  
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Steps, Learning Activities 
Teacher’s Questions and Expected Student Reactions 

Teacher’s Support Points of 
Evaluation 

Anticipated student responses 
S5: use estimation—which road is a little less than 

halfway. 
S6: make 4 tick marks for 21, 22, 23, 24, and stop. 
S7: choose 4th road after 20. 
S8: make 10 equal parts 

S5: “Is there a way to be sure 
that your estimate is correct so 
you don’t turn on the wrong 
road?” 

 

Discussion 
Start with S7 if it came up. 
S presents S5 if it came up. 
 
T posts example of S6 in which “24” aligns with first 
road. 
T posts correct example. “What about this?”  

 
Can we use a method that helps 
us be sure? 
 
Discuss importance of making 
all 10 partitions. 
Clarify important points: 10 
equal parts. Count “21, 22, 23 
[etc.]” 

 
 
Do all students 
understand that 
there must be 
exactly 10 spaces, 
and they must be 
equal? 

Map 3 
Students receive map #3 with a scale labeled at 1-mile 
intervals. Directions say to turn at 1.2 miles. 
 
Ask S to read the directions. 
 
“Please think about how to decide where to turn.”  

 
Post enlarged copy of map. 
 
Point out that these directions 
include a decimal number. 
Suggest that students use their 
experiences in the previous 
lesson to think about where 1.2 
should be. 
 

 

Anticipated Student Responses 
S1: Use estimation to choose Birch or Willow. 
*S2: Make tick marks for 1.1 and 1.2 and stop. 
*S3: Make too many/few tick marks between 1 and 2. 
S4: Count two streets after 1 mi and chooses Willow 

St. 
*S5: Divide the interval into two parts; choose Cedar 

St. 
S6: Misread 1.2 as twelve. “It’s not on the map.” 
S7: Make 9 tick marks between 1 and 2 and choose 

Birch St.  

 
S1: “Remember, we need to be 
sure. How can you be sure?” 
S2, S3, S5 will be discussed. 

Do students make a 
connection to their 
experiences with 
decimals the 
previous day? 
 
 
Do they relate this 
problem to the 
previous ones? 

3. Comparing and Discussing 
• Start w/ S5. Challenge students to justify that decimal 
numbers behave the same as whole numbers. 
• Then S2. 
• S3 if it comes up 
• Correct example. “Why is this good?” 

 
S5: “How do you know that it 
doesn’t go “1, 1.2, 2”? 
 
S2: Show counter-example with 
1.1 and 1.2 much farther apart. 
 

 
Do students refer 
to their experience 
in the previous 
lesson? 

4. Summing up 
Highlight parallel process between maps 1, 2, & 3—
dividing into ten equal parts—with the use of 0.1 for 
partitions between 1 and 2. 
 

 
“Let’s count these tick marks: 1, 
1.1, 1.2, ..... 1.9, 2” 

 

Introduce the term “whole numbers” as contrasted to 
“decimal numbers.” 
 
“By using a decimal point, we can express numbers that 
are between the whole numbers.” 

 
 
Post: “By using a decimal point, 
we can express numbers that are 
between the whole numbers.” 
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Steps, Learning Activities 
Teacher’s Questions and Expected Student Reactions 

Teacher’s Support Points of 
Evaluation 

 
Have students add to their K-W-L chart (“Know, Want to 
know, Learned”) from the previous lesson. “What have 
you learned today? What new things do you want to 
learn?” 

 
 
Post: “What have you learned 
today? What new things do you 
want to learn?” 

5. Assessment 
Students will each receive map #4 (identical to map #3) 
and will be asked to identify the street at 2.7 miles. 

 Do students 
attempt to mark off 
ten equal sections 
from 2 to 3? 

10. Evaluation 
Was there evidence that students’ experiences with decimals in the first lesson were valuable for 
understanding decimals in this lesson? 
 
Do students understand decimal numbers (to one decimal place) as corresponding to ten equal 
steps between adjacent whole numbers? 
 
Do students see decimal numbers as a natural extension of the whole number system?  
 
Can students locate decimal values between the whole numbers on a linear scale?  

11. Blackboard Plan 

decimal number
decimal point

tick marks
whole number

Map1

Let’s be certain we pick
the right road.

Map1 with toomany
tickmarks

Map1 with toomany
tickmarks

There should be 10
parts.

The parts should
be the same size.

Map1, just right

Map2

Map2 w/ tick
marks for 21, 22,
23, 24.

Map2, just right

Map3

By using decimal num-
bers, we can express
numbers in between the
whole numbers.

Map2 w/ tick
marks for 21, 22,
23, 24.
Need 10 parts.

Map3, just right
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12. Post-lesson reflection (by Tom McDougal) 
Four of the students of 22 partitioned the interval from 1 to 2 on map #3 into ten smaller 
intervals and used their marks to identify (correctly) the street at 1.2 miles. Six students made 
only two marks very close to the correct locations of 1.1 and 1.2 and selected the correct street. 
Two students made two marks (1.1, 1.2?) aligned to the first two streets and selected the second 
street (Willow), which is incorrect but in the ballpark. Were they counting streets or incorrectly 
estimating the locations of 1.1 and 1.2? Can’t tell. Seven other students either made no marks or 
made marks that didn’t quite make sense but identified the correct street anyway. (Did they copy 
the answer?) The remaining three students left their papers blank. No one chose Cedar St. at the 
halfway point, an error which had occurred with the previous version of the lesson. 
 
This crude data, coupled with comments by observers, leaves me hopeful that most of the 
students have a good idea that 1.2 miles is between 1 and 2 and is closer to 1. I believe that goals 
(a) and (d) were mostly accomplished, between the decimals exploration lesson and this one. 
 
But, it is not clear that the lesson accomplished goal (c), and because we ran out of time for the 
final discussion and summing up goal (b) was not addressed. 
 
The discussion of map #1 took over half an hour, much too long, and many students who had 
correctly identified 180 miles by estimation didn’t seem to understand the point of it. An 
observer noted that students hit their peak level of interest and engagement during the discussion 
of making sure the intervals were equal-sized. But the emphasis on having 10 equal partitions 
was lost on students. An observer commented that the idea of dividing the interval from 100 to 
200 into 10 parts was not natural for the students, and wondered if starting with map #2 would 
have helped. I believe these students have not had much experience (if any) working with 
number lines other than the typical 0-100 by 1s.  
 
Several observers noted that even adults find it difficult to make 10 equal partitions without a 
tool. In fact, if students had decided to use a ruler it would have helped, as the map intervals 
were exactly 10 cm wide. 
 
Here are my ideas for a third revision of the lesson. On Map #1, include tick marks and discuss 
what they represent (110, 120, etc.). This will take much less time. Leave the tick marks off on 
Map #2 but provide student with a clear transparency with 4 “rulers” with tick marks arranged in 
different ways: one with 4 tick marks closely spaced, one with 5 equal-sized intervals (22, 24, 
26, 28, 30), one with 10 unequal-sized intervals, one with 10 equal-sized intervals. Discuss 
which one to use and why. Last, for map #3, take away the transparency and ask students to 
explain their thinking or to make marks like the “ruler” they would want to use for this problem. 
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13. Appendix A—Maps 
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