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Approximate Time Frame:  3-4 weeks 
Connections to Previous Learning:  

 
Second Grade students extended their work with telling time to the hour and half-hour in First Grade in order to tell (orally and in writing) the time indicated on 
both analog and digital clocks to the nearest five minutes.  Students made connections between skip counting by 5s and telling time to the nearest five minutes 
on an analog clock.  Students also indicated if the time is in the morning (a.m.) or in the afternoon/evening (p.m.) as they recorded the time. In addition, they 
partitioned circles and rectangles into 2, 3 or 4 equal shares (regions).  Concept exploration with paper strips and pictures provided a base for time measurement 
vocabulary terms “halves”,  “fourths “ and “quarters.”  They have used vocabulary and visuals for quarter hours. 
 
Students in Grade 2 have extended addition and subtraction skills to within 100 and become fluent. They will have had experience representing and solving one- 
and two-step situational problems involving addition and subtraction within 100, including relationships to length 
 
As an extension from first grade, second grade students posed a question, determined up to four categories of possible responses, collected data, represented 
data on a picture graph or bar graph, and interpreted the results. They used selected graphs to identify specific aspects of the data collected, including the sum 
of responses, which category had the most/least responses, and differences/similarities between the four categories.  They also solved simple one-step 
problems using information from graphs. 

 
Focus of the Unit:   
In Grade 3, students use their knowledge and experience with the number line, from 2nd grade, to extend multi-digit addition and subtractions skills to solve 
problems involving elapsed time, picture graphs and bar graphs, and perimeter.   
 
Students will solve elapsed time interval problems.  Clock models or pre-determined (intervals every 5 or 15 minutes)/open number lines (intervals determined 
by students) could be used to determine solutions.  Students should be given opportunities to determine time interval units and size of jumps on their number 
line.   Elapsed time problems should include start, change and ending time situations.                                                                      
                                                                                                                                                                                                                                 Example of Pictograph 
Third grade students will solve one- and two-step problems involving picture graphs and bar graphs.  Students 
should have a variety of learning experiences involving reading and problem solving using horizontal and 
vertical scaled graphs with different intervals to further develop their understanding of scale graphs and 
number facts prior to creating one.  Working with scaled graphs relates to students’ understanding of counting 
patterns and repeated addition.  While exploring data concepts, students should pose a question, collect data, 
analyze data, and interpret data.  It is important that they graph data that is related to personal experiences, 
eg., reading genre choices, extracurricular activities. Scaled pictographs include a title, symbols that represent 
multiple units, categories, category label and data.  At the right is an example of a pictograph with symbols that 
represent multiple units.  Bar graphs include a title, scale, scale label, categories, category label, and data. 
 
 

 

Each stands for 5 pets. 
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Grade 3 students should have a variety of opportunities to develop an understanding that perimeter is the boundary of a plane/2-dimensional figure,  such use 
rubberbands on geoboards to create shapes with different perimeters, tracing a shape on paper or a whiteboard, making polygons with straws.  The length of 
the perimeter of a polygon is the sum of the lengths of the sides.   Students should count unit length marks of the sides of a polygon during early learning 
experiences.  They need to count the length-units and not the end-points of a polygon.  Eventually, numerals can be used to label side lengths.   Next, students 
use a ruler to mark unit lengths and measure lengths of polygons.  Gradually students move on to measure everyday items such as area rugs, desk tops, etc.; use 
addition to find perimeters; and recognize the patterns that exist when finding the sum of the lengths and widths of rectangles.  Students should have 
opportunities to use tools strategically, such as geoboards, graph paper or technology to find all the possible rectangles that have a given perimeter (e.g., find 
the rectangles with a perimeter of 16 cm).  They draw all the possible figures using dot or graph paper, record the possibilities into an organized chart, and verify 
whether they have all the possible rectangles. Building on this experience, they will make logical connections about the relationship of their representations, side 
lengths/widths, and the perimeter of the rectangles.  Also, given a perimeter and a length or width, students will find the unknown length or width.   

 
Connections to Subsequent Learning:   
 
Based on work in third grade, fourth graders will explore and discuss the pros and cons of various formulas for finding the perimeter length of a rectangle that is 
measured in length (l) units by width (w) units.  When solving perimeter problems that only label one length and one width of a rectangle, remembering the 
basic formula for perimeter of a rectangle is P = 2 (l x w) will help students avoid the error of adding one length to one width.   Students will progress from 
marking all length units along the sides of a rectangle to showing just parts of units as a reminder of which kind of unit is being used.  In Grade 4, students will 
use multi-digit addition and subtraction to solve real-world problems and represent problems as equations with a variable in place of the unknown quantity.  
They will apply the formulas for perimeter when solving real world and mathematical problems.   
 
Taken from K-5 Number and Operations in Base Ten Progression Document, pages 8-11. 
In grades K-2, students are introduced to such concepts as problem solving structures, unknowns in multiple locations and place value. (See table 2.) In grade 2, 
students learn to represent numbers up to 1,000 using manipulatives, pictures, symbols and real-life situations. They also learn to add and subtract within 100 
fluently (moving from manipulatives and visual representations to symbols and real-life situations). 
 
Students in grade 3 extend their understanding of place value and of 2-digit addition and subtraction to perform these operations on numbers within 1,000. In 
addition, they use their understanding of place value to round numbers to the nearest 10 or nearest 100. They also apply their understanding of problem solving 
structures (putting together, taking apart, adding to, taking from, and comparing) and unknowns in all 3 locations (start, change, result) to a new real-life 
application--elapsed time. They use their understanding of number line diagrams and linear measurement to represent time, and then solve problems involving 
time intervals. 
 
Since students have developed fluency with addition and subtraction, they can now apply that fluency to ask and answer “how many more” and “how many 
less” questions about information presented in scaled picture graphs and bar graphs. They should be able to solve one-step and two-step problems. They can 
construct graphs to represent comparison situations to demonstrate deeper understanding of the graphic representations. 
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Taken from K-5 Counting and Cardinality Progression 
Document, pg. 7. 
In each type (shown as a row), any one of the three 
quantities in the situation can be unknown, leading to 
the subtypes shown in each cell of the table. The 
table also shows some important language variants 
which, while mathematically the same, require 
separate attention. Other descriptions of the 
situations may use somewhat different names. 
Adapted from CCSS, p. 88, which is based on 
Mathematics Learning in Early Childhood: Paths 
Toward Excellence and Equity, National Research 
Council, 2009, pp. 32–33. 
 
1 This can be used to show all decompositions of a 
given number, especially important for numbers 
within 10. Equations with totals on the left help 
children understand that = does not always mean 
“makes” or “results in” but always means “is the same 
number as.” Such problems are not a problem 
subtype with one unknown, as is the Addend 
Unknown subtype to the right. These problems are a 
productive variation with two unknowns that give 
experience with finding all of the decompositions of a 
number and reflecting on the patterns involved.  
2 Either addend can be unknown; both variations 
should be included.  
3 For the Bigger Unknown or Smaller Unknown 
situations, one version directs the correct operation 
(the version using more for the bigger unknown and 
using less for the smaller unknown).  The other 
versions are more difficult. Draft, 5/29/2011, comment at 

commoncoretools.wordpress.com.  
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Taken from K-5 Geometric Measurement Progression Document pages 16 and 18. 
Perimeter 
Third graders focus on solving real-world and mathematical problems involving perimeters of polygons. A perimeter is the boundary of a two-dimensional shape. 
For a polygon, the length of the perimeter is the sum of the lengths of the sides. Initially, it is useful to have sides marked with unit length marks, allowing 
students to count the unit lengths. Later, the lengths of the sides can be labeled with numerals. As with all length tasks, students need to count the length-units 
and not the end-points. Next, students learn to mark off  unit lengths with a ruler and label the length of each side of the polygon. For rectangles, 
parallelograms, and regular polygons, students can discuss and justify faster ways to find the perimeter length than just adding all of the lengths (MP3). 
Rectangles and parallelograms have opposite sides of equal length, so students can double the lengths of adjacent sides and add those numbers or add lengths 
of two adjacent sides and double that number. A regular polygon has all sides of equal length, so its perimeter length is the product of one side length and the 
number of sides.  
 
Perimeter problems for rectangles and parallelograms often give only the lengths of two adjacent sides or only show numbers for these sides in a drawing of the 
shape. The common error is to add just those two numbers. Having students first label the lengths of the other two sides as a reminder is helpful. Students then 
find unknown side lengths in more difficult “missing measurements” problems and other types of perimeter problems. 
 
Recognize perimeter as an attribute of plane figures and distinguish between linear and area measures  
With strong and distinct concepts of both perimeter and area established, students can work on problems to differentiate their measures. For example, they can 
find and sketch rectangles with the same perimeter and different areas or with the same area and different perimeters and justify their claims (MP3). 
 
Problem solving involving measurement and estimation of intervals of time, liquid volumes, and masses of objects  
Students in Grade 3 learn to solve a variety of problems involving measurement and such attributes as length and area, liquid volume, mass, and time. 
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Desired Outcomes 

Standard(s): 

Solve problems involving measurement and estimation of intervals of time, liquid volumes, and masses of objects. 
3.MD.1 Tell and write time to the nearest minute and measure time intervals in minutes. Solve word problems involving addition and subtraction of time 
intervals in minutes, e.g., by representing the problem on a number line diagram.  
 

Represent and interpret data. 

3.MD.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how  
many less” problems using information presented in scaled bar graphs. For example, draw a bar graph in which each square in the bar graph might represent 5 
pets.  
 

Geometric measurement: recognize perimeter as an attribute of plane figures and distinguish between linear and area measures. 

3.MD.8 Solve real world and mathematical problems involving perimeters of polygons, including finding the perimeter given the side lengths, finding an 
unknown side length, and exhibiting rectangles with the same perimeter and different areas or with the same area and different perimeters. 
 

Transfer:  Students will apply… 

Addition and subtraction problem solving skills to create and interpret picture and bar graphs. 

Knowledge of perimeter to real-world problem solving situations. 

 

Understandings:  Students will understand that … 
 

 Information can be represented in bar graph and picture graph form. These graphs can be used to help us solve one and two- step math problems. 

 Elapsed time is the interval of time, given a specific unit, from a starting time to an ending time. 

 Perimeter and addition are related. 

 A linear unit is used to measure perimeter. 
 

Essential Questions: 

 How can understanding the relationship between addition and subtraction aid us in problem solving? 

 How do we use data represented in bar graphs and picture graphs to make sense of world around us? 

 How does elapsed time help us to plan and organize real life responsibilities? 
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Highlighted Mathematical Practices: (Practices to be explicitly emphasized are indicated with an *.) 
1. Make sense of problems and persevere in solving them. Students can tell if word problems involve addition or subtraction and choose a modality to 

represent the problem. Problems should encompass real-world situations involving distance, time and graphs, money (either dollars or cents, but not 
mixed).  

2. Reason abstractly and quantitatively. Students will demonstrate their abstract and quantitative reasoning by adding and subtracting 3-digit numbers to 
see if solutions are reasonable.  

3. Construct viable arguments and critique the reasoning of others. Students will create visual models of word problems (manipulative or picture) and 
explain their models. Given a perimeter and a length or width, students use objects or pictures to find the missing length or width. They justify and 
communicate their solutions using words, diagrams, pictures, numbers, and an interactive whiteboard. They will also listen to each other, explain what 
their peers have said, and give reasons why they agree or disagree. 

4. Model with mathematics. In this unit, students demonstrate modeling by transferring raw data to graphical representations and to real-world 
situations. Students can transfer between modalities to solve real-world problems.  

5. Use appropriate tools strategically. Strategic use of tools is demonstrated when students draw hands on an analog clock, given a digital clock.  It can be 
demonstrated when students use number lines to represent time or other visual models to represent real-world problems and estimations. It can also 
be demonstrated when students use manipulatives to explain their 3-digit calculations.  

6. Attend to precision. Students demonstrate precision by fluently adding and subtracting 3-digit numbers and telling time accurately to the minute. They 
use precise language to describe their strategies.  

7. Look for and make use of structure. Students demonstrate this standard by identifying the type of story problem (adding to, taking from, putting 
together, taking apart, comparing). They also demonstrate understanding of structure by building and describing 3-digit numbers and explaining their 
value, by analyzing the structure of a graph, and showing the location of an unknown in relation to an equation or visual model. 

8. Look for express regularity in repeated reasoning. When students can use the clock structure and relate it to a number line, and when they set up a 
scaled graph, they also use repeated reasoning. When students can use the structures of word problems to solve problems, they also demonstrate their 
ability to use repeated reasoning.  

 

* 

* 

* 
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Prerequisite Skills/Concepts: 

Students should already be able to… 

 Know from memory with fluency and automaticity sums of all 
one-digit numbers. 

 Fluently add and subtract within 100.  

 Use addition and subtraction within 100 to solve one- and two- 
step word problems involving situations of adding to, taking 
from, putting together, taking apart, and comparing, with 
unknowns in all positions. 

 Count and skip count within 1000 by 5s, 10s, 100s. 

 Add up to four two-digit numbers with and without 
regrouping. 

 Subtract two digit numbers with and without regrouping. 

 Use place value and properties of operations to explain why 
addition and subtraction strategies work.  

 Read and write numbers to 1000 using word, standard, and 
expanded form. 

 Mentally add and subtract 10 and 100 from a number 100-900. 

 Compare 3-digit numbers using < = > symbols.  

 Add two digit numbers with and without regrouping.  

 

 
 
 
 
 

Advanced/Concepts: 

Some students may be ready to… 

 Fluently add & subtract multi-digit whole numbers using the standard 
algorithm.  

 Solve multi-step problems for perimeter involving more complex polygons and 
rectangles. 

 

 

 

Knowledge:  Students will know… 

 

 Addition and subtraction computation and problem solving 
strategies. 

 A.M. represents time from midnight to noon. 

Skills:  Students will be able to do… 
 

 Tell and write time to the nearest minute. (3.MD.1)  

 Solve word problems involving elapsed time. (3.MD.1)  

 Use a number line or clocks to model elapsed time and record calculations. 
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 P.M. represents time from noon to midnight. 

 60 min = 1 hour. 
 

 
 
 
 
  

 

(3.MD.1)  

 Draw and label a picture graph and bar graph to represent a data set (including 
the scale, title, categories, etc.).  (3.MD.3)  

 Solve one- and two-step “how many more” and “how many less” problems 
using information presented in bar graphs. (3.MD.3)  

 Solve real world and mathematical problems involving perimeters of polygons, 
including finding the perimeter given the side lengths. (3.MD.8) 

 Solve real world and mathematical problems involving perimeters of polygons, 
including finding an unknown side length. (3.MD.8) 

 

WIDA Standard:   

English language learners communicate information, ideas and concepts necessary for academic success in the content area of Mathematics. 

English language learners will benefit from: 

 Explicit instruction for time and perimeter measurement vocabulary, and picture graph and bar graph vocabulary. 

 The use of visual tools such as analog clocks and digital clocks, tiles, geoboards, etc. 

 Time interval number labels, including fractional partitions. 

 Vertical and horizontal scaled graph models, including picture graphs and bar graphs. 
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Academic Vocabulary: 

 
Critical Terms: 
place value  
whole number  
elapsed time  
model  
scale (of graph)  
add (addition)  
sum  
subtract (subtraction) 
graph  
picture graph  
bar graph  
perimeter 
 
 

 

 
Supplemental Terms: 
data  
symbol 
key  
category 
title labels 
compare 
how many more/less 
tally marks 
chart 
survey  
quarter to/’till 
quarter of 
quarter past 
quarter after 
midnight 
noon  
 

Assessment 

Pre-Assessments Formative Assessments Summative Assessments Self-Assessments 

  Time Assessment Item Analysis #1 

 Elapsed Time Assessment #2 
(Word Problems) 

 Assessment #3 Picture Graph 

 Assessment #4 Bar Graph 

 Assessment #7 Perimeter With 
Color Tiles 

 Assessment #5 Picture Graph 

 Assessment #6 Bar Graph 
 

 Time Assessment #1 Item Analysis 
Self-Assessment 

 Elapsed Time Assessment 
#2(Word Problems) Self-
Assessment 

 
 

Sample Lesson Sequence 

1.  Elapsed Time (3.MD.1) 
2.  Graphing and Answering Questions (3.MD.3) 
3.  Perimeters of Polygons (3.MD.8) 

 


