
Measurement Using Non-standard Units 
 

     

 
Student Probe  
Use Non-Standard Units:  Student Assessment Probe. 
      
 Answers and Misconceptions 

 Figure A:  5 ½ units 

 Figure B:  2 ½ units  
Note: Students who are not able to correctly measure 
to the nearest ½ unit mark may need work on 
subdividing units. 
 

 
 
List the distances from: point A to point B, point B to 
point C, point B to point D, and point D to point E.  
 
Answers: 3/4 unit, 2/4 or 1/2 unit, 6/4 or 1 2/4 or 1 ½, 
and ¼. 
 

Lesson Description 

The lesson is intended to help students develop basic 
measurement concepts upon which they can build 
future learning.  The ideas of “distance traveled” and 
“subdividing into equal parts” are the main focus of 
the lesson. Students are provided opportunities to 
create and use non-standard units of measure to 
determine length.  

 
 
Rationale 

Students often fail to understand that linear measurement is not just a point on a ruler or a 
number line. Using non-standard units to develop the need for equal size partitions of whole 
units to get more accurate measures is a critical building block for using a ruler.  It sets the 
stage for a standard way of measuring length.  Additionally, the concept of “distance traveled” 
is a critical idea that is crucial to students’ abilities to further expand their knowledge of 
number and measurement as well as reading a ruler. 
 

Preparation 

Prepare copies of the student assessment probe and activity sheets for each student.  Scissors 
are needed for this lesson. 

At a Glance 
What: Understand basic measurement 
concepts, zero point, and distance traveled 
Common Core Standards: CC.3.MD.4. 
Generate measurement data by measuring 
lengths using rulers marked with halves 
and fourths of an inch. Show the data by 
making a line plot, where the horizontal 
scale is marked off in appropriate units— 
whole numbers, halves, or quarters. 
Mathematical Practices:  
Make sense of problems and persevere in 
solving them. 
Use appropriate tools strategically. 
Attend to precision. 
Who: Students who do not understand 
basic measurement concepts.  
Grade Level:  3 

Prerequisite Vocabulary:  one-half, one-
fourth, unit 
Prerequisite Skills:  naming fractions, basic 
equivalence of fractions (1/2=2/4) 

Delivery Format:  individual, small group 

Lesson Length:  30-45 minutes 

Materials, Resources, Technology: scissors, 
attached worksheets 
Student Worksheets:  Non-Standard Units: 
Student Assessment Probe, Distance 
Traveled  



 

Lesson 
 

The teacher says or does… Expect students to say or 
do… 

If students do not, then the 
teacher says or does…  

1. The worksheet titled “Non-
Standard Units: Student 
Assessment Probe” contains 
copies of red strips that 
represent 1 unit of length. 

 Make sure students 
understand that each red strip 
represents 1 unit of length. 

2. Using the red strips 
measure an item in your 
area (book, desktop, etc.) 
 
Measure to the nearest 
whole unit of length.  
 
 

Students should state the 
measurement in whole units 
of length.  
 
Students should place the 
strips end to end in a 
straight line (not 
overlapping the strips or 
laying the strips diagonally). 
 

Teachers should pay attention 
to how students measure the 
length.   If students do not 
place the strips end to end in 
a straight line (with no 
overlaps), the teacher should 
directly model and discuss the 
correct way to measure using 
the strips.  
 
Teachers will need to check 
students work to make sure 
they have measured correctly 
to the nearest whole unit. 

3. Did everything that was 
measured come out exactly 
to a whole unit? 
 
What could we do to get 
more accurate measures? 

Students should have some 
response such as: 
it was a little more 
it was a little less 
about half more 
about half less, etc.. 
 
Students should respond 
with something that has to 
do with subdividing the 
strips into smaller pieces. 

Teachers should push 
students to realize that in 
order to get a more accurate 
measure we need to use 
smaller units. 
 
The idea of halving the red 
strips to create half units 
needs to be the focus of 
conversation with students. 

4. What would happen if we 
cut each strip in half? 
 
Go ahead and cut all but 2 
of your strips in half. 
 
What would the new pieces 
that we just cut be worth? 

We would get smaller pieces 
all the same size (half of the 
whole unit). 
 
½ unit pieces would be the 
new name. 

Teacher should push them to 
come up with the name of ½ 
unit strips. 

 

  



 

The teacher says or does… Expect students to say or 
do… 

If students do not, then the 
teacher says or does…  

5. Measure the same items 
again using the newly 
formed ½ unit strips. 
 
What would we be 
measuring to now? 
 
What do you notice about 
our measurement this 
time? 

Students should focus on 
the new idea of measuring 
to the nearest ½ unit instead 
of the nearest whole unit. 
 
This should change some, 
but not all, of their 
measures.  Some measures 
may not change because 
they were already at a 
whole amount. 

 

6. If the amount doesn’t come 
out at exactly one of the ½ 
units, how do we determine 
the measurement? 

Students should be able to 
determine how to round the 
measure to the nearest ½ 
unit by seeing which 
measure it is closest to. 

The teacher may need to 
directly model how to 
determine which ½ unit 
measure is closest. 

7. What are the two different 
lengths of red strips worth? 
 
Why do we have two 
lengths of red strips? 
 
When do you use each 
strip? 
 
How do you name the 
measurement if you are 
using two different lengths 
of strips? 

Whole units and ½ units 
 
You use the whole strips 
until you cannot use another 
whole strip either because it 
is too long or because it 
doesn’t reach the end, too 
short. 
 
When you cannot use the 
whole strips, you use the ½ 
unit strips to continue 
measuring. 

Teacher may need to use the 
strips to revisit the model that 
we used at the beginning to 
remind students. 
 
Guide student in the 
discussion about how to put 
the two measures together to 
get one amount such as 2 ½. 
 
Representing the 
measurement broken up into 
pieces (decomposed) is a 
good visual for students to 
connect the physical model to 
the numeric representation.  
For example: 1+1+1/2 = 2 ½ 
shows that two whole unit 
strips were used and one ½ 
unit strip was used in the 
measuring.   

 

  



 

The teacher says or does… Expect students to say or 
do… 

If students do not, then the 
teacher says or does…  

8. Now that we have 
measured with the whole 
unit and the half unit strips, 
what if our amount still 
does not come out to a 
nearest ½ unit? 
 
Is there anything I could do 
besides round to the 
nearest ½ unit? 

Students should respond by 
stating that getting smaller 
units (like before) would 
help to get a more accurate 
answer. 

If students do not respond 
with the correct answer, the 
teacher needs to revisit the 
process used earlier with the 
students and ask them what 
we did earlier to get more 
accurate. 
 

9. If we want smaller units, 
what would be an easy way 
to create them using the 
red strips that we already 
have? 

The thought of taking the ½ 
unit strips and cutting them 
in half to form ¼ units 
should be the focus of 
student responses.  

The teacher may need to 
point out that halving items is 
a very quick and easy way to 
get smaller (identical) pieces 
to use for measurement 
purposes.  For example, ½ of 
½ is ¼. 

10. Take the ½ unit strips that 
we cut earlier and now cut 
them in half to form new 
pieces. 
 
What would we call these 
newly formed pieces? 

¼ unit strips  

11. Measure the same items 
again using the newly 
formed ¼ unit strips. 
 
What would we be 
measuring to now? 
 
What do you notice about 
our measurement this 
time? 

Students should focus on 
the new idea of measuring 
to the nearest ¼ unit instead 
of the nearest whole unit. 
 
This should change some, 
but not all, of their 
measures.  Some measures 
may not change because 
they were already at a 
whole or ½ unit amount. 

Teacher may need to pick 
particular examples that 
would demonstrate the need 
for more accurate measures.  
 
 

12. If the amount doesn’t come 
out at exactly one of the ¼ 
units, how do we determine 
the measurement? 

Students should be able to 
determine how to round the 
measure to the nearest ¼ 
unit by seeing which 
measure is closest. 

The teacher may need to 
directly model how to 
determine which ¼ unit 
measure is closest. 

 

  



 

The teacher says or does… Expect students to say or 
do… 

If students do not, then the 
teacher says or does…  

13. What are the three 
different lengths of red 
strips worth? 
 
Why do we have three 
lengths of red strips? 
 
When do you use each 
strip? 

 

Whole units, ½, and ¼ units. 
 
You use the whole strips and 
half strips until you cannot 
use either one because it is 
too long or because it 
doesn’t reach the end (too 
short). 
 
When you cannot use the 
whole strips or half strips, 
you use the ¼ unit strips to 
continue measuring. 

Teacher may need to use the 
strips to revisit the model that 
we used at the beginning to 
remind students. 
 
 
 

14. How do you name the 
measurement if you are 
using three different 
lengths of strips? 

In order to name the 
fractional amount in the 
measurement, students 
need to rename the ½ units 
in terms of ¼ units. 
 
Some students may only be 
able to tell that a measure is 
(for example) 1 unit plus ½ 
unit plus ¼ unit. 

Guide students in the 
discussion about how to put 
the different measures 
together to get one amount 
such as 2 ¼.  
For example: 
1 + 1 + 1/2 + 1/4 = 2 ¾  
1 + 1 + 2/4 +1/4 = 2 ¾  
 
 

15. Now that we have spent 
some time working with our 
own created measurement 
strips, we are ready to use a 
number line to look at 
distance traveled.  
 
We are going to be using 
whole units, one-half units, 
and one-fourth units. 

  

 

  



 

The teacher says or does… Expect students to say or 
do… 

If students do not, then the 
teacher says or does…  

16. On the sheet titled 
“Distance Traveled”, look at 
the various points on the 
number line. We are going 
to determine the distance 
between various points.  

Student Responses for 
“Distance Traveled” are: 
1) 1 whole unit 
2) 3 whole units 
3) 1 ¼ units 
4) ¾ units   

 
Students will build upon 
their experiences with the 
previously cut red strips to 
solve the problems. 

Teacher should focus on the 
aspect of how many spaces 
did you have to jump to get 
from one point to the other 
and what was the amount for 
each space you jumped. 
 
Spaces jumped should 
coincide with the number of 
strips used earlier in the 
lesson.  

 

Teacher Notes 
1. The idea of equivalent fractions is embedded in this lesson but is not the focus. 
2. Students may need to work on the naming of the equivalent fractional pieces. 
 

Variations 
None 

 
Formative Assessment  

 

 
 
Using the number line above answer the questions below.  
 
What is the distance traveled on the number line between: 

1. Point B and Point C? ______________ 
2. Point A and Point B? ______________ 
3. Point D and Point E? ______________  
4. Point A and Point C? ______________  
5. Point B and Point D? ______________  
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