


APPLIED DESIGN, SKILLS AND TECHNOLOGIES   
Teacher’s Introduction  

 
 
 

 

This instructional unit has been designed by a High School Technology Education 

Teacher to introduce students to Applied Design, Skills and Technologies (ADST). 

The   mason bee house project addresses the following subjects:  

● Woodworking                          ●  Drafting                       ●  Entrepreneurship & Marketing 

For students in Grades 6 and 7 exploring a Life and Career Plan, an introduction to the 

world of technical fields through project-based learning expands their career skill set 

and their options. By experiencing designing, manufacturing and selling their own 

product students will have a glimpse into the world of both trade careers and business, 

giving them an opportunity to taste their potential in the real world.   

Worksheets support elementary teachers with easy-to-follow illustrated assembly 

instructions designed for both students and teachers with no woodworking experience.  

This Classroom Kit includes twenty-four mason bee house projects to be built by 

students with an option for a class sale of projects.  A #1 ROBERTSON SCREWDRIVER 

AND A HAMMER ARE REQUIRED FOR THIS PROJECT. 

EV208121MBH 
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What is an Entrepreneur? 
 

An entrepreneur is a person that creates and manages a business. 

The business can be a small home-based business where the 

entrepreneur may work alone from a small shop at home, or a 

large business with many employees at different locations.  

A business can focus on generating income for profit by providing 

goods or services in exchange for money. A business can also be a 

non-profit business where the income they generate goes toward 

a social mission important to the business.    

Throughout history people have also traded goods and services 

without the use of money.  Many Indigenous societies used this 

business model to obtain items they needed in exchange for their 

surplus items. For example, a Coastal First Nation community may 

trade an abundance of seafood or shells with an inland 

community who hunts and makes use of items from the forest.  

By trading items both parties build a form of wealth by increasing 

their supply of items not otherwise available to them.
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An entrepreneur may offer services or may design and 

manufacture products such as mason bee houses to sell.  

Manufacturing a product may include making the parts and may 

also include assembling, finishing and packaging the product.  

List two other products that an entrepreneur can design and 

manufacture. 

 _____________________________________________________  

 _____________________________________________________  

List two services that an entrepreneur can provide.  

 _____________________________________________________  

 _____________________________________________________  
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You and your classmates will form a business that manufactures 

mason bee houses to sell.  You will build the mason bee houses 

using parts that have been pre-cut for you; then you will design a 

poster and a diorama to advertise your product, and you will 

organize a sale of your mason bee houses.   

Select a name for your company and let’s start at the beginning… 

by writing a business plan. 

A business plan is a written document describing your company 

and what you offer in the way of products or services. The 

business plan will also outline your marketing strategies and your 

financial information. 

A business plan is a useful document required to set goals and 

objectives; it will keep you on track and will be important to 

present if you require support such as licensing and financing. 

 

* Note to teacher: Divide the class into four groups; each group will form a 
company and select a name for their company. Each group will be building 
six bee houses. 
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Business Plan Template 

Executive Summary 

Write a short overview of your company. Talk about your product. 

Marketing Plan 

What is your marketing strategy and what market research have 

you conducted? 

Production Plan 

How will you produce your product? How have you obtained the 

materials? What kind of quality control will you implement?  

Human Resources 

Who is on your team? What is their experience?  

Financial Plan 

What is your starting capital? How will you finance the 

manufacture and sale of your products? 

IT Plan 

What technology training does your staff have? What online tools 

will you use to support your business?  Do you have a website?  

Health and Safety 

What steps will you follow if there is an emergency in your 

facility? How will you ensure your staff is familiar with these 

steps?  
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Mason Bees 

Do you know what a mason is?   A mason is a person  

who uses mortar to join concrete, bricks or natural  

stones to build structures. The mason bee is named  

for this occupation as they also use mortar (mud, clay or chewed 

plant material) for building a nest.  

Male mason bees do not have a stinger and females are not 

aggressive, only giving a mild sting if they feel threatened. They do 

not make honey or beeswax; their job is to pollinate.  They do not 

live in a hive or have worker bees or a queen; every female mason 

bee makes her own nest and lays eggs.  She looks for a small tube-

shaped hole and places some pollen in the hole and lays an egg 

there. She then builds a “wall” of mud in the nesting tube and 

repeats the process building several walled sections before 

plugging the entrance to protect the eggs inside. 

       When the eggs hatch, the larvae  

       will eat  the pollen placed in  

       their cell and will spin a cocoon  

       to hibernate in during the fall and 

winter months. Eventually they will eat through the mud wall and 

emerge in the spring.  
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Design 

Design is the first step in the manufacturing process.  After a 

product completes the design stage it will be manufactured and 

then marketed.  

 

Prototypes 

A prototype is a first model of a product. A prototype can be 

tested and changes can be made until it is perfected and ready to 

be mass produced.  

 

Designing a Mason Bee House 

A mason bee house can be a very simple design. All you will need 

is a structure with hollow tubes in it. This can be a solid block of 

wood with holes drilled into it, or a collection of tubes stacked 

together inside a shelter. Research the internet to see examples 

of mason bee houses and design a prototype with some of your 

own ideas.  
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Steps involved in designing a mason bee house:  

 

Create a rough sketch 

of a mason bee house 

 

  

Make detailed technical 

drawings of the mason 

bee house  

complete with 

measurements 

 

 

 

 

 

Build a prototype from 

your technical drawings 

 

 

 

SIDE VIEW FRONT VIEW 
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Tools and Tool Safety 

Hand tools are simple tools used for constructing items and 

power tools use electricity or battery power to operate. Power 

tools can sometimes be used in place of hand tools to make the 

job faster and easier. 

 

The proper use of all tools is important for the project you are 

building and most importantly for your own safety. Always follow 

instructions on how to use tools safely, including the proper way 

to hold them.  

 

A tidy work area is a safe work area. Keep your work area clear of 

clutter and keep all loose clothing, jewelry and hair out of the way 

of tools at all times.  

 

Eye protection and hearing protection must always be used with 

power tools and even with some hand tools.   
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Quality Control 

Manufacturing a professional product requires quality control.  

Quality control uses methods that check on the quality of your 

product as it is being manufactured.  These methods may be 

complex computer software programs to check at several stages 

of the process or may be as simple as a checklist to show that you 

double check the quality of your mason bee houses as you build 

them. 

Quality control ensures that you produce the best possible 

product every time. 

 

Finishing 

Finishing your product professionally is another important step in 

the manufacturing process.  Sanding the mason bee house parts 

will ensure there are no rough edges and will help the paint or 

varnish to go on smoothly.  

The mason bee houses may be finished with an acrylic non-toxic 

paint or water-based varnish. A semi-gloss product will give a 

smooth finish to the mason bee houses and will help protect them 

from the weather.  
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Sanding 

Sandpaper is used for smoothing rough wood. Sandpaper can be 

wrapped around a wooden sanding block and held in your hand to 

rub back and forth on the wood to smooth it. There are also 

power sanders that use electricity to speed up the process. 

 

Sandpaper has tiny particles of sand glued onto it. It can be 

coarse, medium or fine. The more coarse the sandpaper, the 

larger the particles of sand. The coarseness of sandpaper is 

designated by a number; fine sandpaper has a higher number 

than coarse sandpaper. For example, #400 sandpaper is finer than 

#40 sandpaper.  

 

In traditional Aboriginal culture, some First Nations people use 

the dried skin of a dogfish to sand wood. 

 
 

 

Sanding Block 

*Note to teacher:  Follow cutting diagram on next page for sandpaper.  
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Mark and cut sandpaper as in diagram to fit sanding blocks: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discuss different grits of sand with students. Larger grit is used 

first on rough wood; smaller grit is used for smooth finishing. 

*Note to teacher:  Distribute sanding blocks and pre-cut sandpaper. 
Distribute mason bee house parts to each group. 
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Parts List – Mason Bee House 
 
 
 
 

                                        

 

 

 

 

 
 

 

 

 

 

 

 

 

 
Part A Body Centre (1)  Part C Body Back (1)  

Part B Body Top and Bottom (2)   Part D Roof (1) 

3 Long Screws   2 Short Screws 

8 Nails      

X2 X3 
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Mason Bee House Assembly 
 
 
 
 

 

To build the body of the Mason bee house, align Part A (centre) 
and one Part B so they fit perfectly together. Apply a very thin 
layer of glue to the mating surfaces. * IMPORTANT use the glue 
sparingly so it does not ooze into the grooves and plug them.  

Align the second Part B to the other 
side of Part A (centre). Glue THIN 
LAYER of glue and nail together. 

Sand any slivers off both ends of the 
body. 

Nail the two pieces together. 
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To fasten Part C to the 
body, use a thin layer of 
glue and 2 long screws 
through the back of Part C.  

With the groove in Part C facing 
forward, centre the body against 
Part C. 

Use non-toxic paint or 
varnish to coat the  
Mason bee house.  

Do not get any paint or 
varnish in the groove in  
Part C or in the holes in  
the body.  

HINT… 

Do not get any 
paint or varnish 
in this groove! 

HINT… 

Do not get any paint 
or varnish in this 

groove or in these 
holes. 

Allow to dry thoroughly before continuing. 

Lightly sand edges and sharp corners 
with a sanding block and sandpaper. 

Screw together 
from the back! 
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Squeeze a thin bead of glue 
into the groove in Part C.   

 

Fit Part D into the groove with the countersunk holes 
facing up and at the front of the Mason bee house  
as in the diagram.  

Attach Part D with 2 short screws.  

Lightly sand and paint or varnish Part D.  

HINT….  

Wipe off excess glue with 
paper towel. 
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Drafting 

 
When you build a project, you use a set of plans. The plans 
include technical drawings (drafting). These drawings include 
accurate measurements.   
 
The following drawing illustrates the front view of the bee house. 
Referring to this drawing use a ruler to complete the front view of 
the bee house on the next page. 
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FRONT VIEW (full size) 
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The following drawing illustrates the side view of the bee house. 
Referring to this drawing use a ruler to complete the side view of 
the bee house on the next page. 
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SIDE VIEW (full size) 
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What is a trade career? 

Trade careers are based on practical hands-on skills.  The people 

who work in these careers build our buildings and our 

communities.  There are different trade careers that suit many 

different interests.  

 

Some tradespeople like to build things. 

 

Carpenter 



Section 5  Trade Careers 

 

21 

 

Some tradespeople like to analyze (figure things out). 

 

 

 

 

 

 

 
Some tradespeople like to operate machinery.              

 
Heavy Equipment Operator 

Electrician 
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Some tradespeople like to fix things. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                         
 
Some tradespeople like to create things. 

 
 

Automotive  
Service Technician 

Baker 
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Some tradespeople like to work outdoors. 
 

 

 

 

 

 

 

 

Think about what you like to do.  

• Do you like to build things? 

• Do you like to figure things out? 

• Do you like to operate things? 

• Do you like to fix things? 

• Do you like to create things?  

• Do you like being outdoors? 

Landscape Horticulturist 
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A man or woman who is learning a trade is called an apprentice.  

An apprentice learns from a master in the trade; this master is 

called a journeyperson.   

Many trades are also called “Red Seal” trades.  A journeyperson 

who receives a Red Seal certificate may use their skills in their 

trade anywhere in Canada.  

A tradesperson may work as an employee of a company or may 

be a self-employed entrepreneur offering their services to the 

community.    

Do you know any tradespeople? Ask the tradespeople that you 

know what they like the most about their job.  
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Marketing 

Who are your customers and how will they know about your 

company?  Your mason bee house business will need to find 

effective ways to sell your product to your customers – you will 

need to “market” your product. There are many ways to market 

your mason bee houses: 

•  posters and signs 

•  website and social media - create an online presence 

•  diorama 

   

Sample poster 

advertising 

mason bee sale 
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Branding 

If you want your business to be recognized it is important to 

create a “brand”. This may be a clever logo that you use in 

marketing, or a catchy tune people hear on the radio and 

immediately connect to your business. 

A logo is a design that represents your company or your products. 

Design a logo for your mason bee house company; your logo 

should reflect the type of product you build or what your 

company represents.  

 

 

 

 

 

What are two well-known brands you recognize immediately?  

________________________________________________ 

________________________________________________ 

Sample Logo 
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Pricing 

You will need to determine the cost of building your bee house in 

order to determine the sale price. 

We will estimate the cost of materials to build 100 bee houses at 

$200.00. We will estimate that it takes one employee 30 hours to 

build 100 bee houses and labour is $20.00 per hour.   We will 

assume you plan to make a 50% profit on your sales. Complete 

the pricing worksheet below to determine the cost of building one 

bee house: 

 

A  Material for 100 bee houses    $    

B   Labour for 100 bee houses    $ 

   (hours x labour cost per hour) 

C   Total cost for 100 bee houses   $ 

   (A + B) 

D  Total cost for 1 bee house    $ 

   (C ÷100) 

E   Add 50% profit (D x .50)    $ 

F   Sale Price (D + E)      $
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Sale of Mason Bee Houses  

Now that you have manufactured your product and decided on a 

sale price, it is time to sell your mason bee houses.   

To advertise a sales event, your company will design a poster.  

The poster should tell your customers about your company and 

about your product. Include the sale price, sales event 

information and any other information you think will help you sell 

your product.  Remember that you have competitors – other 

companies who are also selling similar products. Make your 

poster stand out so that your products will appeal to potential 

customers.  

Set up an area with your diorama and posters to display your bee 

houses.  

Keeping accurate records is an important part of a successful 

business venture. Use the Record of Sales on the following page 

to record your sales. 

 

* Note to teacher: students may engage in an actual sale of mason bee 
houses or a mock sale. 
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SALE OF MASON BEE HOUSES 

RECORD OF SALES 

COMPANY NAME:  ____________________________ 

DATE OF SALE:  _______________________________ 

 

 

Quantity of units sold  

Sale price per unit (F in Pricing Worksheet) $ 

Total sales (quantity x price per unit) $ 

Total cost for units sold  
(D from pricing worksheet x units sold) 

 
$ 

Total Profit from this sale 
(Total sales minus total cost) 

 
$ 

 


