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Math-in-CTE Lesson Plan–Agriculture & Construction 
 

 

Lesson Title: Read a Ruler–Measurement in 
Woodworking & Construction 
 

 

Lesson #1 
 

Lesson Writers: 
 

Marc Hucek, Agriculture & Industrial Technology, 
Lincoln-Way High School 
 

Mark Morrey, Mathematics, Joliet Central High School 
 

Common vocabulary 
scale 
ruler 
fractions 
architectural scale 
numerator 
denominator 
common denominator 
greatest common factor 
reduce 

 

Occupational Area: Agriculture & Industrial Technology 

CTE Concept: Read a ruler 

Math Concept: Fraction operations 

 

 
Lesson 
Objectives: 
 
 
 
 

At the conclusion of this lesson, students will be able to: 

1. Read a 16th-inch scale ruler 
2. Add fractions 
3. Subtract fractions 
4. Multiply fractions 
5. Divide fractions 

 
Common Core 
Standards: 
 
 

 
CC.5.NF.7 (fractions) 
CC.9-12.SSE.3 (expressions in equivalent forms to solve 
problems) 

 
Supplies 
Needed: 
 
 
 
 
 
 
 
 
 

1. Writing utensil 
2. Writing pad 
3. Tape measures – 16th-inch scale 
4. Various sizes of lumber (15-20) 
5. Chalk or dry erase board 
6. Architectural scale 
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THE “7 ELEMENTS” TEACHER NOTES 
(and Answer Key) 

1. Introduce the CTE lesson. 
 
How many of you have been eating a 
treat and a sibling or friend asks you 
for a piece?  Let’s say you are eating 
a chocolate bar and you decide to 
share. How much will you give them? 
 
You break off a piece, but how much 
did you actually give your friend? 
“A little more than half!” 
 
How much is “a little more than half?” 
 
Let’s break down the average 
chocolate bar in to smaller parts–
fractions 
 
What do we need to do first? 
 
We need a scale but what is it?  A 
scale allows us to break down a given 
area, between two locations, into 
smaller, equal parts. 
 
This can be any number you choose 
but let’s make it easy and go with 
fourths (¼) to begin.  How many parts 
are in one fourth (¼)?  Answer:  One 
 
Let’s say the piece you gave your 
friend was somewhere between ¼ and 
½ (2 fourths). What scale can we use 
now? 
 

 
 
Students will learn about reading a 
measuring tape.  It is important to be 
accurate with measurements to save 
time and money. 
 
 
Further, students will need to be able to 
do basic computations with 
fractions. 
 
 
Use an example that will trigger the 
student’s attention–in this case the 
trigger is candy. 
 
 
 
 
Show an architectural ruler that has 
numerous measuring scales as a visual 
aid. 
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2. Assess students’ math 
awareness as it relates to the 
CTE lesson. 

 
Why is it important to understand 
scales in woodworking or construction 
courses or situations? 
Accuracy 
 
What scale is best for what we do in 
this class? What is common? 
16ths are most widely and commonly 
used; some use 1/8ths depending on 
application 
 
What scale(s) are not necessary? 
32nds, 64ths, 128ths 
 
Why is measuring so important? 
Universal language, reduces mistakes, 
saves time and money  
 
What are common measurement 
designations? 
Decimals & fractions 
 
How do you add & subtract fractions? 
Common denominator 
 
How do you multiply fractions? 
Straight across 
 
How do you divide fractions? 
Flip & multiply 
 
When do we reduce? 
Always 
 
What other places do you see and use 
fractions? 
Nearly anywhere and especially your 
math courses! 
 

 
 
 
 
Discuss the following concepts with the 
students.  The idea is for them to recall 
learning this in other classes.  Some 
students may have never read a ruler 
and this will be new. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Use eight words to remember how to 
complete calculations with fractions: 

• Common denominator 
• Straight across 
• Flip and multiply 
• Reduce 
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3. Work through the math 
example embedded in the CTE 
lesson. 

 
Let’s learn about the 16th” tape 
measure which is the only scale we 
will use in this class.   
 
Take the piece of paper you were 
handed and follow directions: 

 Fold paper exactly in half and 
draw a line (about an inch or so 
long) on the crease. 
“What fraction did you create?” 
Two parts (halves)–Write ½”. 

 Fold the piece of paper in half 
again and add a slightly shorter 
line were the folds are compared 
to the half line. 
“How many parts do you have 
now?” 
4 parts–quarters–Write ¼”, ½”, 
& ¾”. 

 Fold the piece of paper in half 
again; your piece of paper 
should be getting slimmer. 
Add lines where you folded 
(again slightly shorter lines than 
the ¼ marks). 
“How many parts do you have 
now?” 
8 parts–eighths–Write ⅛”, (2/8” 
or ¼), ⅜”, (4/8” or ½), ⅝”, (6/8” 
or ¾), and ⅞”. 

 Finally, fold the paper one last 
time–the smallest yet. 
Add the shortest lines where the 
new folds (creases) are found. 
“How many parts do you have 
now?” 
16 parts–sixteenths–Write 
1/16”, 2/16” (or ⅛), 3/16”, 4/16” 
(or ¼), 5/16”, (6/16”), 7/16”, 
8/16” (or ½), 9/16”, (10/16”), 
11/16”, 12/16” (or ¾), 13/16”, 
(14/16”), and 15/16”. 

 
 
 
 

Handout a half sheet of standard copy 
paper to each student.  Have them 
keep it unfolded until you begin to 
instruct them what they will be doing.  
They will all need a writing utensil. 
 
 
 

 
Keep folding the paper and adding a 
line where the crease is made.  Each 
smaller unit gets a shorter line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Once complete, students may keep this 
as a reference tool! 
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Let’s calculate the total length 
of several boards.  One board 
is 1½’ and the other is ¾’, what 
is total length of the board? 
 
 
1 + ½ + ¾ =  
4/4 + 2/4 + ¾ = 9/4 = 2¼’ 
 
 
 
 
 
 
One board is ⅞” and we’ll 
subtract ¼”.  What is the total 
now?  
 
⅞ − ¼ = 
7/8 − 2/8 = ⅝”  
 
 
Multiply these two fractions: 
1/16” × ¾”.  What is the total? 
 
1      3      3” 
--- × --- = --- 
16    4     64 
 
Divide 3/16 by 15/16. 
 
 3     15 
--- ÷ --- = 
16    16 
 
 3    16     48     1” 
--- × --- = ---- = --- 
16   15    240    5 
 

 

It is important that you are able to 
make calculations with fractions.  You 
must be able to add, subtract, multiply, 
and divide fractions to be successful 
with woodworking projects. 
 
ADD:  To add fractions, you must 
determine a common denominator.  
In this case, it is 4.  Once the 
numerator and denominator are 
correct, add the numerators together 
and divide by the denominator. 
 
 
SUBTRACT: To subtract fractions, you 
must also determine a common 
denominator.  In this case, it is 8.  
Once the numerator and denominator 
are correct, subtract the numerators 
and (when necessary divide by the 
denominator). 
 
MULTIPLY: To multiply fractions, you 
may multiply the numerator and 
denominator straight across. 
 
 
 
 
DIVIDE: To divide fractions, turn the 
second fraction (the number you wan t 
to divide by) upside down–flip.  In this 
case, 15/16ths becomes 16/15ths.  
Then, multiply the numerators and 
then the denominators. Reduce 48/240 
to ⅕ by using the greatest common 
factor: In this case 48. Divide the 
numerator by 48 and then divide the 
denominator by 48. 
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4. Work through related, 
contextual math-in-CTE 
examples. 

 
 

Examples: (These are only examples, 
not accurate lengths.) 
 
1. -------------- 

¾” 
2. -------------------- 

1” 
3. ------------------- 

15/16” 
4. --- 

3/16” 
5. ------ 

⅜” 
6. ------- 

7/16” 
7. ---------------------- 

1⅛” 
8. ------------------------------------ 

2 3/16” 
 

After students complete the 
measurements, they would answer the 
following questions using their answers 
to each individual measurement item: 
 
9. Add the total of #1 and #4 
10. Subtract the total of #3 from #2 
11. Multiply the totals of #3, #5, and #8 
12. Divide #7 by #4 
 
 
 
 
 
 
 
 
 
 
 

Activity: Give each student a 1/16th” 
scale ruler.  Using a handout that has 
numerous lines on it, have the students 
measure each line and write the length 
in fractions and/or inches and fractions. 
Review when complete.   
 
Write each to the closest 16th of an 
inch.  The inch symbol must be 
present. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Then students use the individual 
measurements to answer the 
remainder of the questions. 
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5. Work through the traditional 
math examples. 

 
 
Addition: 
1. 3/32 + 5/8 + ¼ = 
2. ½ + 5/16 + 3/8 + ¾ = 
3. 9/10 + 7/20 + 3/5 = 

 
 
Subtraction: 
4. 7/8 − 5/16 
5. 23/32 − 15/32 
6. ¾ − (1/16 × 1/16) = 
 
 
Multiplication: 
7. 3/32 × 7/8 = 
8. 1/16 × 1/8 × ¾ = 
9. (17/32) (9/10) = 
 
 
Division: 
10. ¾ ÷ 1/16 
11. 21/64 ÷ (3/16 − 1/8) = 
12. 99/100 ÷ 3/10 = 
 

The following problems may be typical 
to those that are found in a 
mathematics course. 
 
Addition: common denominator 
 
 
 
 
 
Subtraction: common denominator 
 
 
 
 
 
Multiplication: straight across 
 
 
 
 
 
Division: flip and multiply 
 
 

6. Students demonstrate their 
understanding. 

 
Activity:  Measure 24 Boards 
Using a series of precut boards 
students will measure each one 
accurately.  Each is marked with a 
letter that corresponds to a specific 
size.  Students measure two-dozen 
boards/objects and record their findings 
on an answer sheet. 
 
 

For this activity the instructor should 
have each board marked with a letter 
that corresponds to the answer on a 
key.  Let students work individually until 
they measure each of the 24 boards. 
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7. Formal assessment. 
 
Students complete the following 
‘Measure Accurately’ assessment 
individually.  They use the rulers on the 
worksheet and write their answers in 
the space provided. 
 
The picture below may also be added 
to another assessment. 
 

 

Print and distribute the ‘Measure 
Accurately’ assessment provided 
below. 
 
Make a key before giving the 
assessment. 
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Name: ________________ 

Date: _______ Hour: ____ 

Measure Accurately 
Directions: Measure each line accurately. Write your answer to the left of each line. 
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Directions:  Add the following inch and foot measurements together. Write the sum on the line 

provided. 

 

 

11. 1½” + 3 15/16” + 1’ 2⅝” = _____________ 

 

 

12. 1/16” + 5/16” +2¾” + 1’ = _____________ 

 

 

13. 2’ + 3’ + 1⅜” + 11⅝” = _____________ 

 

 

14. 1’ 2¾” + 11/16” + 4⅛” = _____________ 

 

 

15. 3’ + 2’ 3⅜” + 3/16” + 1¼” +3⅜” + 2’ + 3⅞” = ______________ 

 


