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Electronic Bill of Materials

Curriculum Supported
Related Competency

Agricultural Structures
A. 2. Develop a plan of procedure and a bill of materials for a construction project.

Curriculum Reference:

Agricultural Structures. University of Missouri-Columbia: Instructional Materials Laboratory, 1999.

Overview: 

This activity identifies the necessary components of a bill of materials and develops skill in creating a bill of materials from a given list of materials. It also provides experience in entering data and creating formulas in a spreadsheet program. 

Activity Objectives:

1. Develop a bill of materials using a spreadsheet program.

2. Describe the advantages of using a spreadsheet in developing a bill of materials.

Activity Sheet: [image: image9.png]




AS 18.1  Electronic Bill of Materials

Scoring Guide: [image: image2.png]



SG 18.1  Electronic Bill of Materials

Instructor Preparation/Directions:

1. All activities and associated files are provided on the Computer Lab Activities in Agriculture instructor CD-ROM. Items followed by the CD-ROM icon [image: image3.png]
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 INCLUDEPICTURE "\\\\Imlnt1\\projects\\Agriculture\\CompApps\\CLAA Instructor Guide\\Art\\CD-icon.tif" \* MERGEFORMAT are provided on the Computer Lab Activities in Agriculture student CD-ROM. 

2.
Familiarize yourself with the spreadsheet software the students will be using for this activity, specifically the procedures for entering data and creating formulas. Have a user’s manual for the software available for reference. In addition, it is helpful to pair computer-literate students with those who are not.

3. Review the components and purposes of a bill of materials. Bring to class examples of good and poor bills of materials. Be sure that some of the examples are handwritten so these can be compared with the computer-generated bill of materials.

4. Review the procedures of the activity with the students and the specific requirements for the criteria included in SG 18.1. If available, provide related examples of exemplary work.

Activity length: 100 minutes

Discussion Question:

What are the advantages of creating a bill of materials in a spreadsheet program?

· An electronic spreadsheet provides a clean document that is easy to read. 

· When formulas are entered correctly in the spreadsheet, the potential for math errors is eliminated.  In addition, the spreadsheet’s calculations are instantaneous. 

· Once a bill of materials template is created, it can be used over and over and does not have to be created again. It can also be customized and different versions can be saved that apply to different situations.

Assessment:

Grade the students’ bill of materials based on SG 18.1 located at the end of AS 18.1. To increase the number of points for the project, assign more points to the criteria that you want to emphasize. For example, apply a scale multiplier that makes one or more criteria worth two times as much as the other criteria. See below for cut lists, purchase bill of materials, and bill of materials spreadsheets for the projects.

Scenario 1 - The students should have the following information on the bluebird house.



Cut list:

1 - 16 ½" x 1" x 6" pine board - back



1 - 9 ¾" x 1" X 6" pine board - front



1 - 6 ½" x 1" x 6" pine board - roof



2 - 10 ¾" x 1" x 6" pine boards (ripped to 4") - sides



1 - 4" x 1" x 6" pine board (ripped to 4") - bottom



1 - 5 ½" x ¾" x ¾" pine board - roof holder



Purchasing bill of materials:
5' x 1" x 6" pine board 



20 - 6p (six-penny) finish nails



1 - 1 ½" screw

Part Name
# of Pieces
Size Thick
Width
Length
Type of Material
Price/Unit
Price/Ft
Cost

Board
1
1"
6"
5
Pine board

$0.25
$1.25

Six-penny nails
20


6p
Finish nails
$0.01

$0.20

Screw
1


1 1/2"
Screw
$0.02

$0.02











Total Cost
$1.47

Scenario 2 - The students should have the following information on the step stool.



Cut list:

1 - 18" x 1" x 12" board - top


2 - 14" x 1" x 10" boards - legs


1 - 10 ½" x 1" x 10" board - bottom shelf


2 - 12"x 1" x 2" boards - side braces


16 - 1 ½" sheet-rock screws


Purchasing bill of materials:
18" x 1" x 12" board

38 ½" x 1" x 10" board

24" x 1" x 2" board

16 - 1 ½" sheet-rock screws

The total cost of the project will vary.

Part Name
# of Pieces
Size Thick
Width
Length
Type of Material
Price/Unit
Price/

Ft
Cost

Board
1
1"
12"
1.5
Pine board

$0.00
$0.00

Board
1
1
10
3.2
Pine board

$0.00
$0.00

Board
1
1
2
2
Pine board

$0.00
$0.00

Sheet-rock Screw
16


1 ½"
Screw
$0.00

$0.00
















Total Cost
$0.00

Scenario 3 - The students should have the following information on the park bench.



Cut list:



8 - 17" x 1 ½" x 1 ½" x 16-gauge tubes



2 - 12" x 1 ½" x1 ½" x 16-gauge tubes - seat brace



2 - 8" x 1 ½" x 1 ½" x 16-gauge tubes - center support



4 - 2" x 1/8" x 2" flat metal - base for legs



8 - 1 ¼" x 1/8" x 1 ¼" flat metal - end caps



5 - 6' x 5/4" x 6" CCA deck boards



Purchasing bill of materials:


13 - 6" x 1 ½" x 1 ½" x 16-gauge tube



8" x 1/8" x 2" flat metal



10" x 1/8" x 1 ¼" flat metal



5 - 6' x 5/4" x 6" CCA deck boards



26 - 2" trailer floor screws

The total cost of the project will vary.

Part Name
# of Pieces
Size Thick
Width
Length
Type of Material
Price/Unit
Price/Ft
Cost

16 gauge tube
1
1 1/2"
1 1/2"
15
Metal tube

$0.00
$0.00

Flat metal
1
1/8"
2"
.67
Metal 

$0.00
$0.00

Flat metal
1
1/8"
1 1/4"
.83
Metal   

$0.00
$0.00

Board
5
5/4"
6"
6
CCA deck boards

$0.00
$0.00

Screws
26


2"
Trailer floor screws
$0.00

$0.00
















Total Cost
$0.00

Additional Activities: 

1.
Have the students create a bill of materials for a project they plan to do for the class.   Use the bill of materials to order the necessary materials for the students. The bill of materials allows them to see exactly how much the project will cost.

2.
Select additional mechanics plans from Single Sheet Agricultural Mechanics Plans and have students develop the bill of materials.

Alternative Application: 

Customize the bill of materials template to calculate the prices of floral products.  Some fields in the bill of materials template can be removed and others added to tailor the template to the specific information needed.   Have the students determine the materials that they will need to make a corsage, boutonniere, or other flower arrangement.  They will have to research the current prices of the flowers and supplies they plan to use.   They may choose to use real or silk flowers. See the applicable curriculum and competency below.

Floristry
G. 3. Calculate the price of floral products.

Credits:

Agricultural Structures (Student Reference). University of Missouri-Columbia: Instructional Materials Laboratory, 1999.

Single Sheet Agricultural Mechanics Plans. University of Missouri-Columbia: Instructional Materials Laboratory, 1994.
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          AS 18.1

Student Activity Sheet

Electronic Bill of Materials
Name ________________________

Student Objectives: 

1.
Develop a bill of materials using a spreadsheet program.

2.
Describe the advantages of using a spreadsheet in developing a bill of materials.

Equipment and Materials:

· Computer

· Spreadsheet program (e.g., Excel, Lotus 1-2-3)

· Bill of materials_template (Excel file) [image: image4.png]



· SG 18.1 Electronic Bill of Materials Scoring Guide [image: image5.png]


 

· Floppy disk (one for each student)

· Printer

Procedure:

1. Refer to SG 18.1 for the criteria you will be graded on.

2. Read scenario 1 below.

Your grandmother loves watching the birds in her back yard.  For her birthday you decide to make her a bluebird house.

3.
Review the bluebird house plan at the end of this procedure and develop a list of the cuts of wood you will need for the project. Record the information below.

Cut list:

__________________________________________________________

__________________________________________________________

__________________________________________________________



__________________________________________________________



__________________________________________________________


__________________________________________________________

4.
Convert these into a purchasing bill of materials using the most cost-effective size of lumber available (i.e., size that will produce the least amount of waste). You decide to use pine. Record the information on the next page. The hardware is listed for you.

Note: Lumber from retailers most commonly starts at 8 feet in length and increases in 2-foot increments and is priced per board foot. 



Purchasing bill of materials:

20 - 6p (six-penny) finish nails

1 - 1 ½" screw





5.
Use the bill of materials_template provided on the CD-ROM or start with a new file in a spreadsheet program and enter the purchasing bill of materials for this project. See Figure 18.1 for an example format for a bill of materials for another project.  

Bill of Materials

Name: Kevin Matthews
Date: 1/10/2001

Class: Agricultural Structures 
Project: Sawhorse

Part Name
# of Pieces
Size Thick
Width
Length
Type of Material
Price/ Unit
Price/Ft
Cost

Side rail
1
2"
4"
12
White pine

$0.70
$8.40

Side rail
1
1"
6"
8
White pine

$0.45
$3.60

Screws
8


3"
Wood screw
$0.01

$0.08

Screws
12


1 ½"
Wood screw
$0.02

$0.24































Total cost
$12.32

Figure 18.1 - Sample bill of materials format

6.
Use the following prices from the local lumberyard for the lumber and hardware for the bluebird house. 

Material
Price/ft
Material 
Price/unit

2" x 4", 8 feet long
$0.53
6p finish nails
$0.01

2" x 6", 8 feet long
$0.72
1 ½" screw
$0.02

1" x 6", 5 feet long
$0.25



1" x 6", 6 feet long 
$0.36



1" x 4", 5 feet long
$0.20
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   AS 18.1 (continued)

7.
Initiate the formula function in your program and enter formulas to total the cost for each item and the cost of all items. See an example formula below for another project.


A
B
C
D
E
F
G
H
I

1
Bill of Materials

2
Name: Kevin Matthews
Date: 1/10/2001

3
Class: Agricultural Structures 
Project: Sawhorse

4
Part Name
# of Pieces
Size Thick
Width
Length
Type of Material
Price/ unit
Price/

ft
Cost

5
Side rail
1
2"
4"
12
White pine

$0.70
$8.40

6
Side rail
1
1"
6"
8
White pine

$0.45
$3.60

7
Screws
8


3"
Wood screw
$0.01

$0.08

8
Screws
12


1 ½"
Wood screw
$0.02

$0.24

9
Total cost
$12.32

8.
When the bill of materials is complete, save the file as “bill of materials_birdhouse” on a floppy disk or a location your instructor specifies. Ensure your name is on the bill of materials and print the file.

9.
Read scenario 2 below.

Your grandmother loved the birdhouse and now she would like you to make a step stool that she can climb to hang or clean the birdhouse.  Review the step stool plan at the end of this procedure and develop a list of the cuts of wood you will need for the project and the purchasing bill of materials. You decide to use pine. Record the information below. The hardware is listed for you.

Cut list:

__________________________________________________________

__________________________________________________________

__________________________________________________________



__________________________________________________________



__________________________________________________________


__________________________________________________________



Purchasing bill of materials:

16 - 1 ½" sheet-rock screws







10.
For this project, call the local hardware store to determine the prices for the materials you will need. 

11.
Open the bill of materials_birdhouse file and save the file as “bill of materials_step stool.” 

12.
Enter the purchasing bill of materials information for the step stool into the spreadsheet. Note how the totals are calculated instantaneously.

13.
When the bill of materials is complete, save and print the file. Ensure your name is on the bill of materials.

14.
Read scenario 3 below.

Your grandmother has one last request from you.  She would like you to make a bench where she can sit to watch the bluebirds in her back yard.  You decide to make the following park bench plan.  Develop a list of the cuts of wood and metal you will need for the project and the purchasing bill of materials and list them below. For this project, you will use 16-gauge metal pipe for the legs, seat brace, and center support. The hardware is listed for you.  
Cut List:

__________________________________________________________

__________________________________________________________

__________________________________________________________



__________________________________________________________



__________________________________________________________



__________________________________________________________


__________________________________________________________



Purchasing bill of materials:

26 - 2" trailer floor screws

8" x 1/8" x 2" flat metal

10" x 1/8" x 1 ¼" flat metal







15.
Again for this project, call the local hardware store to determine the prices for the materials you will need. 
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   AS 18.1 (continued)

16.
Open the bill of materials_birdhouse file and save the file as “bill of materials_park bench.” 

17.
Enter the purchasing bill of materials information for the park bench into the spreadsheet. Note how the totals are calculated instantaneously.

18.
When the bill of materials is complete, save and print the file. Ensure your name is on the bill of materials.
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Drawing reprinted from Single Sheet Agricultural Mechanics Plans. University of Missouri-Columbia: Instructional Materials Laboratory, 1994.
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Drawing reprinted from Single Sheet Agricultural Mechanics Plans. University of Missouri-Columbia: Instructional Materials Laboratory, 1994.
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Drawing reprinted from Single Sheet Agricultural Mechanics Plans. University of Missouri-Columbia: Instructional Materials Laboratory, 1994.
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          SG 18.1

Electronic Bill of Materials Scoring Guide

Name _________________________

Exemplary 

2 pts.
Acceptable

1 pt.
Needs Work 

0 pts.
Pts.

Overall Organization

Meets all of the following

criteria:

1. Headers provide appropriate

    labeling 

2. Columns are in logical order

3. Logical flow of calculations
Meets two of the criteria
Meets one or none of the criteria


Text Mechanics

No errors in punctuation or spelling 
A few minor errors that are not distracting 
Numerous or distracting errors


Formulas

All formulas are entered correctly and calculate the data when entered
One formula is entered incorrectly
Two or more formulas are entered incorrectly


Content Accuracy

Meets all of the following criteria:

1. All materials, dimensions, 

    prices, etc., are accurate

2. All lumber/metal is listed in most cost-efficient size

3. Total cost is accurate
One or two minor errors
Numerous errors


Content Completeness

All necessary information is entered
***
Information is missing




 Total points out of 10 _____

***No middle-ground criteria (either exemplary or needs work)

Cell I5 contains the following formula to calculate the cost for the side rail: E5*H5








Agricultural Structures, A18-4

