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Unit Four: Wood, Fasteners and Tools
Lesson #1: How Trees Grow
Objectives
Students will be able to…


Understanding how trees grow, the basic components of a tree, and gather information
about California Forests.

Common Core Standards
Cabinetmaking and Wood Products Pathway A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2
A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, &10.3

Materials
Parts of a Tree Handout
Twelve Basic Components of a Tree Vocabulary
Cornell Notes Example
California Forest Resources Information Packet

Lesson Sequence


Introduce new unit which will be addressing materials (wood, fasteners, and tools) (5
minutes).



Read P arts of a Tree Handout as a class. Be sure to stop along the way and ask
student’s clarifying questions to check for their understanding of the material (15-20
minutes).



Review Tw elve Basic Com ponents of a Tree vocabulary as a class. Answer any
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questions regarding vocabulary as needed (10 minutes).


Go over Cornell Notes exam ple as a class. Let students know that they will be using
Cornell notes for a note taking strategy (5 minutes)



Begin reading California Forest R esources I nform ation P acket . Instruct students
to use the Cornell notes to take notes while reading this information. (10-15 minutes)

Assessment
Check for understanding while reading information about parts of a tree and vocabulary.

Accommodations/Modifications
Highlight Important Information for Students on Reading Handouts
One-on-One Support
Peer Support
Provide A Copy of Cornell Notes Already Filled Out
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Parts of a Tree Handout
Question: If you make a mark on a tree’s trunk, will the mark move higher off the ground, as the tree
gets taller?
Answer: No. Height growth happens only at the ends of branches. The trunk does not stretch out as
the tree grows. A tree grows two ways: branches and roots grow longer from buds and the trunk and
branches grow wider thanks to an incredibly thin layer of cells located just under the bark.
Trees Grow UP -Trees grow taller when new cells
(buds) are produced at the tips of the branches, causing
the branches to grow longer.
Trees grow OUT -Tree trunks and branches grow
thicker as new cells are added beneath the bark. These
cells make up vessels, called xylem and phloem that
carry water and food throughout the tree. Xylem carries
water and nutrients from the roots up to the leaves.
Active xylem is called sapwood. Old xylem no longer
carries water. It forms the heartwood of the tree and
may be a different color from the sapwood. Phloem,
also called inner bark, carries food from the leaves to the
branches, trunk and roots. Outside the phloem is the
outer bark, which protects the tree from injury. The
cambium is found between the phloem and xylem. If
you looked at a tree stump, you could not see the
cambium, because it is only one cell layer thick. The
cambium’s job is to make new xylem and phloem cells.
Trees Grow DOWN - Tree roots grow from specialized
tissue at their tips. Roots anchor a tree in the soil and
absorb the water and nutrients a tree need. Most of a
tree’s roots are found in the top two feet of soil, even
when the tree is very large. Root hairs near the growing
tips take in water from the soil. You’d need a microscope
to see these tiny, tube-like hairs; yet, in a large tree,
they can absorb hundreds of gallons of water each day.
Surprisingly, only a small amount of this water is used in

4H-1

photosynthesis. The rest is released from the leaves in a
process called transpiration.
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Parts of a Tree
Tree Parts and How They “Work”
In addition to having leaves and roots, trees have special layers in their trunk and branches that help
them move nutrients and water to every part of the tree. The trunk and branches also contain a
growing layer of cells that create the tree’s annual growth rings, making the trunk, branches, and roots
thicker each year.
Although there are thousands of different kinds of trees in the world, most trees work the same way.
Here's a look at how the parts of a tree work together to help a tree get the food, water, and minerals
it needs to survive.
A. The Trunk: The trunk of a tree is important for two reasons: First, it acts as a support rod, giving
the tree its shape and strength. Second, it acts as the central "plumbing system" in a tree, forming a
network of tubes that carries water and minerals up from the roots to the leaves, and food (sugar)
from the leaves down to the branches, trunk, and roots. The easiest way to see how a tree works is to
look at a cross section of the trunk. Look at the diagram to see the six main layers and what each layer
does.
1) Bark: The outer layer of the trunk (and branches) is called the
outer bark or just the bark. Its texture, thickness, and flexibility
depend on the type of tree. Although bark looks different from tree
to tree, it serves the same purpose—to protect the tree from injury
and disease. Some trees have very thick bark that helps prevent
damage from fires. Others have bad-tasting chemicals in their bark
that discourage hungry insects. And some bark is covered with
spines or thorns that keep browsing mammals away.
2) Phloem: The layer next to the outer bark is called the inner
bark or phloem (FLOW-um). The phloem acts as a food supply line from the leaves to the rest of
the tree. Sap (water containing dissolved sugars and nutrients) travels down from the leaves
through channels in the phloem to the branches, trunk and roots, supplying all the living parts of
the tree with food. If you were to cut a band around the trunk through the bark and phloem, the
tree would probably die. That's because the phloem would be severed, and food could no longer
flow to the lower trunk and roots.
3) Cambium: Next to the phloem is a very thin layer called the cambium. It is often only one or
two cells thick, and you need a microscope to see it well. The cambium is a growth layer of the tree
making new cells during the growing season that become part of the phloem, part of the xylem
(see below) or more cambium. The cambium is what makes the trunk, branches and roots grow
thicker.

4) Sapwood/Xylem: The layer next to the cambium is called the sapwood or xylem.
Each year the cambium adds new layers of woody tissue; the sapwood is made up of the
youngest layers of wood. The sapwood is a network of thick-walled cells that forms a
pipeline, carrying water and minerals up the tree from the roots to the leaves and other
parts of the tree. The sapwood also stores nutrients and transports them across the tree,
from one part to another.
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5) Heartwood: Most of the trunk in an old tree is dead wood called heartwood. The heartwood is
old xylem that no longer transports water and minerals up the tree. (After a few years the sapwood
in most trees gets filled in with resin-like material and slowly changes into heartwood. The new
xylem is the only part of the wood that works as a transport system.) The heartwood is often much
darker in color than the sapwood. The heartwood gives the tree support, but sometimes it rots
away leaving a hollow, living tree.
6) The pith is the central core of the tree (missing in many species). It is the inner most part of
the tree and hence the oldest part. When the tree becomes old, the pith dies and becomes fibrous
and dark. It varies in size and shape.
B. The Roots: A tree's roots are long, underground branches that
spread out to help anchor the tree and to absorb water and nutrients
from the soil. Some trees have long taproots that reach straight down
for 15 feet (4.5 m) or more. Other trees have more shallow root
systems that lay closer to the surface of the ground. Large taproots
and lateral roots branch into smaller and smaller roots. An average tree
has millions of these small rootlets, each covered with thousands of
fine root hairs. The root hairs can easily soak up water and dissolved
minerals because the rootlets lie very close to the surface where water
and nutrients are found.
C. The Leaves: From skinny pine needles to broad palm leaves, all
tree leaves serve the same purpose—to make food for the tree. The
leaves are the food factories of a tree. They contain chlorophyll, which facilitates photosynthesis and
gives leaves their green color. Through a process called photosynthesis, leaves use the sun’s energy to
convert carbon dioxide from the atmosphere and water from the soil into sugar and oxygen. The sugar,
which is the tree’s food, is either used or stored in the branches, trunk and roots. The oxygen is
released into the atmosphere.
D. The Crown: which consists of the leaves and branches at the top of a tree, plays an important role
in filtering dust and other particles from the air. It also helps cool the air by providing shade and
reduces the impact of raindrops on the soil below.
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What's wood like?
The inner structure of a tree makes wood what it is, what it looks like, how it behaves, and what we
can use it for. There are hundreds of different species of trees, so generalizing about something called
"wood" isn't always that helpful: balsa wood is different from oak, which isn't quite the same as hazel,
which is different again from walnut. Having said that, different types of wood have more in common
with one another than with, say, metals, ceramics, and plastics.
Hardwoods and Softwoods
Wood is divided into two distinct kinds called hardwood and softwood, though confusingly the names
don't always refer to its actual hardness or softness:
Hardwoods are ones that come from broad-leaved (deciduous) trees (those that drop their leaves
each fall, also known as angiosperms, because their seeds are encased in fruits or pods). Examples
include ash, beech, birch, mahogany, maple, oak, teak, and walnut.
Softwoods come from evergreen (coniferous) trees (those that have needles and cones and retain
them year-round, also called gymnosperms. Examples include cedar, cypress, fir, pine, spruce, and
redwood.
It's generally true that hardwoods are harder than softwoods, but not always. Balsa is the best-known
example of a hardwood that is actually very soft. Hardwoods have lovely, attractive grains and are
used for such things as making fine furniture and decorative woodwork, whereas softwoods often come
from very tall, straight trees, and are better suited for construction work (in the form of planks, poles,
and so on).
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Twelve Basic Components of a Tree Vocabulary
1. Roots: Organs that pick-up water and nutrients from the soil. They manufacture
chemicals, store energy, and provide support for the tree.
2. Trunk: In botany, the term trunk refers to the main structural component of a tree. It
is supported by the roots and in turn supports the branches.
3. Crown: Upper portion of a tree that includes the branches and leaves.
4. Bark: The outer/protective layer of the tree. It keeps the tree’s moisture in, while
keeping bugs and microorganisms out.
5. Cambium (layer): Where new cell growth takes place within a tree.
6. Sapwood: Carries sap to and from roots and leaves. Usually lighter in color than a
tree’s heartwood. It can take between 10 and 25 years for sapwood to become
heartwood.
7. Phloem: Phloem cells transport sugars (food) produced by the leaves throughout the
tree. Eventually, they become bark.
8. Xylem: Makes up the woody tissues of a tree. Xylem cells act like miniature pipes,
allowing water and nutrients from the roots to climb to the branches and leaves.
9. Heartwood: Inactive wood found towards the center of a tree. Acts as “column” that
provides support for the tree. Usually darker in color than the sapwood.
10. Rings: A tree grows twice a year; in the spring and in the summer. The spring rings
are much lighter in color than the summer rings. We usually count the summer rings
when determining a tree’s age.
11. Pith: Dead center of a tree, made up of soft spongy cells.
12. Lignin: The glue that holds the wood fibers (and thus the tree) together.
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CORNELL NOTES ex am ple
Name: ________________________________________
Class: ______________________
Topic: _________________________________________________
Date: _______/ _____/ ________

QUESTIONS

NOTES

This section of your page is dedicated to lesson
What’s

time and in class note taking. You might want to
include:

Who’s

Main points, key words & ideas

When’s

Vocabulary

Where’s

Diagrams, charts
Bullet points
Concise sentences
Try to leave lines between points so you can add more that
you might have missed.
When you go back over your notes highlight main ideas
Circle key words or vocabulary words

SUMMARY: Write 4 or more sentences describing specific learning from these notes.

____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
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CORNELL NOTES
Name: ________________________________________
Class: ______________________
Topic: ____Forest Resources__________________
Date: _______/ _____/ ________
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CORNELL NOTES

QUESTIONS
How are California’s
Forests
divided up?

NOTES
45% owned by the federal Government, 45% private land, 10% by other
public owners
Conifers are the largest inhabitants of the forests

Parts of the tree and their
job

Needles
Roots
Trunk

What trees make up the
forest?
Uses and products of our
forests

How have our forests been
treated? The history

SUMMARY: Write 4 or more sentences describing specific learning from these notes.

____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
___________________________________________________________________________________
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California Forest Resources
Directions: Using the “Forest Resources” handout, answer the following questions:
1. Approximately how much of California is covered in forests? _____________________
2. Where does California rank in the United States as far as lumber production? ___________
3. How much of California’s lumber is exported outside of the United States? ____________
4. Name a fabric made of tree fibers. __________________________________________
5. List three reasons Native Americans used controlled burns in the forests they inhabited.
a. _______________________________________________________
b. ________________________________________________________
c. ________________________________________________________
6. How many species of fish and wildlife inhabit California’s forests?
7. About how many forest products come from trees? ___________________________________
8. Name the six main types of conifers used for California wood products.
a. _______________________________________________________
b. ________________________________________________________
c. ________________________________________________________
d. ________________________________________________________
e. ________________________________________________________
f.

________________________________________________________

Extra Credit: Which of the six main types of conifers are known as California’s “Big Four”
a. _______________________________________________________
b. ________________________________________________________
c. ________________________________________________________
d. ________________________________________________________
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California Forest Resources Answer Key

1. 101 million acres
2. 1/3
3. None
4. Rayon
5. Provide wood for daily needs, build villages and plant crops, make hunting easier &
protect against enemies
6. 650 species
7. 5,000 products
8. Douglas-fir, coastal redwoods, white fir, sugar pine, ponderosa pine, incense cedar

Extra Credit - Douglas fir, sitka spruce, western red cedar, western hemlock
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Unit Four: Wood, Fasteners and Tools
Lesson #2: California Forest Resources
Objectives
Students will be able to…


Understand information about California Forests.



Identify tree species and recognize a hard or soft wood based on the physical
properties of the tree.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, &10.3

Materials
California Forest Resources Information Packet (students should already have copy from
yesterday’s lesson-Lesson #1)
YouTube video https://www.youtube.com/watch?v=-REVw7qjSoQ
Piece of Balsa wood
Piece of Hemlock wood

Lesson Sequence


Finish working on California Forest R esources Cornell notes and questions .
Review together as a class. (15-20 minutes).



I ntroduce softw oods and hardw oods trees . Explain to the students that tree

species are split into two rather broad categories: Softwoods and Hardwoods. Hold up
a piece of Balsa in one hand, and a piece of Hemlock in the other. Tell the students
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that one is one softwood and one hardwood. As they are passed around the room, the
student’s job is to decide which is which and why. When the samples have made it all
the way around the room, collect them, and then call on ‘volunteers’ to tell you which
the softwood is, and which is the hardwood and why. (10-15 minutes)


Watch YouTube video https://www.youtube.com/watch?v=-REVw7qjSoQ (5 minutes)



Check for student understanding and answer any questions students may have (5-10
minutes).

Assessment
Use graded student work- California Forest Resources Cornell notes and questions.
Check for understanding of how to tell the difference between soft and hard woods through
questioning.

Accommodations/Modifications
Check for Understanding
One-on-One Support
Peer Support
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Lesson #3: Softwood & Hardwood Trees (2-day assignment)
Objectives
Students will be able to…


Identify tree species and recognize a hard or soft wood based on the physical
properties of the tree.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3

Materials
Table of Softwoods, Hardwoods, Tropical & Exotic Woods Worksheet
Softwood and Hardwood Facts
Wood Grains, Figured Grains, and Wood Defects Information

Lesson Sequence


Day 1 & 2: Explain to students that they will research information on Softwoods,
Hardwoods, and Tropical & Exotic Woods by using the handouts and any other
references. As they gather information they will fill in the table. They will need to find
the origin (where you will find the wood), the properties/working characteristics, and
the uses for five of each types of woods.

Assessment
Use data from student work to determine understanding of different types of woods.
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Accommodations/Modifications
Reduce the Number of Woods Students Are Required To Research.
Provide Students with Highlighted Material with Information Needed To Fill In The Table.
Partner Students Up for Support
One-on-One Support
Check for Understanding
Extra Time
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Table of Softwoods, Hardwoods, and Tropical & Exotic Hardwoods

Softwood, or conifers, from the Latin word meaning "cone-bearing," having needles.
Name

Origin/Where will
you find it

Properties and working
Characteristics

Uses
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Tropical Hardwoods are not native to North America. They grow in the tropical forests of the world.
Name

Origin/Where will
you find it

Properties and working
Characteristics

Uses
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Exotic Hardwoods are not native to North America. They come from all over the planet.
Name

Origin/Where will
you find it

Properties and working
Characteristics

Uses
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American Hardwoods and Softwoods
Lumber is obtained from two groups of trees

Am erican Hardw oods
Alder
Ash
Aspen
Basswood
Beech
Birch
Cherry
Cottonwood
Cypress
Elm
Gum
Hackberry

Hard Maple
Hickory and Pecan
Pacific Coast Maple
Poplar
Red Oak
Sassafras
Soft Maple
Sycamore
Walnut
White Oak
Willow

Am erican Softw oods
Cedar, Western Red
Cedar, Yellow
Fir, Douglas
Fir, Silver
Larch
Pine
Redwood, European
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Hard Wood and Soft Wood Facts
Softw ood trees are known as a gymnosperm. Gymnosperms reproduce by forming cones, which emit pollen to
be spread by the wind to other trees. These trees are conifers and they grow fast and straight, softwoods are
generally less expensive than hardwoods
Douglas Fir: (Pseudotsuga menziesii) meaning false hemlock -- 'tsuga' is the Japanese name for hemlock;

menziesii, named for Archibald Menzies, a Scottish surgeon and naturalist.
Used primarily to construct the structural parts of a house. In the not-so distant past, (20-30 years ago) when it
was still lawful to harvest old-growth Douglas Fir, it was highly sought after as ‘clear’ stain
grade softwood. This was due to its rich, warm color and overall beauty. Before it was cut
down, a Douglas Fir was the tallest tree in the world. It measured out at a staggering 417 feet
tall! This is 96’ taller than tallest tree in the world today, a Coastal Redwood in California. It is
estimated that the Douglas Fir can grow to be approximately 1000 years old. The cones of the
Douglas fir have a unique three-pointed ‘bract’ that sticks out of the base of every cone-scale.
This led to a Native-American legend explaining that each bract was actually the tail and two
tiny legs of mice that sought refuge in the scales of the cones, which obligingly provided
sanctuary for them during forest fires. The Douglas fir was named for the Scottish botanist David Douglas, who,
in 1827, explored the western United States looking for seed specimens to send back to Europe. The Douglas Fir
can be found growing from British Columbia in the north, to the Mexican Sierras in the south, also from the
Pacific Ocean to Colorado in the east. It is the state tree of Oregon.
Sitka Spruce: (Picea sitchensis) meaning Spruce in Latin.
Spruce Is pound-for -pound stronger than steel! Sitka
Spruce was the primary material for aircraft
construction during World War I, and was still in use
as an aircraft construction material through World
War II (the DeHavilland Mosquito being the most notable
aircraft made from the material during WWII. (The ‘Spruce
Goose’ doesn’t count, as it was actually made out of birch!). Today we use Sitka Spruce primarily in

the construction of homes, usually for fascia and other trim boards. It is also used for making paper, and musical
instruments. It grows primarily along the coasts of North America from British Columbia to Washington and
Oregon (It has never been found any more than 40 miles inland). The life span of the Sitka Spruce is known to exceed
700 years. It is the state tree of Alaska.
Ponderosa Pine: (Pinus ponderosa) Ponderosa means "large" or "heavy" in Latin.
Also known as ‘Western Yellow Pine,’ or ‘Bull Pine,’ it is the material we will use in the shop
to make our machine tool project and our model houses. Like many softwoods, it used
heavily in the construction industry. Treated with preservatives, Ponderosa Pine is used to
make telephone poles and railroad ties. In reality, it can be/is used to make just about
anything you can imagine out of wood. Found growing in all the western states of the U.S.
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It grows from British Columbia to Mexico, and from the Pacific Ocean to Nebraska including every state in
between! Discovered in Washington by David Douglas in 1826. It has a strong smell (likened to turpentine) when
freshly cut. The wood is rather light and soft, and machines easily. Due to its abundant availability, and the ease
with which it could be worked, the pioneers who settled the ‘wild west’ heavily used Ponderosa Pine. They used it
to build just about everything they needed, from the houses they lived in, to the beds they slept in, to the
utensils they ate with. The life span of the Ponderosa Pine is known to be 4-500 years.
Western Red cedar Thuja plicata the name plicata comes from a Greek word meaning "folded in plaits," in
reference to the arrangement of the leaves. It is sometimes called arbor-vitae, Latin for "tree of life."
The western red cedar is British Columbia's official tree. It prefers the maritime
climate of the coastal fog belt, but is found also on dryer slopes, naturally occurring
along the Pacific Ocean from the Alaskan panhandle through British Columbia,
Washington, Oregon and just barely into northern California. The Western Red
cedar has been called "the cornerstone of Northwest Coast aboriginal culture," and
has great spiritual significance. Such was their respect and dependence on this tree
that it was called “tree of life.” Coastal people used all parts of the tree. They used
the wood for dugout canoes, house planks, bentwood boxes, clothing, and many
tools such as arrow shafts, masks, and paddles. The inner bark made rope, clothing, and baskets. The long
arching branches were twisted into rope and baskets. It was also used for many medicines. The wood is naturally
durable and light in weight. It is used for house siding and interior paneling as well as outdoor furniture, decking
and fencing. Because of its resistance to decay and insect damage, the wood of large, fallen trees remains sound
for over 100 years. Even after 100 years, the wood can be salvaged and cut into shakes for roofs. Western Red
cedar grows rapidly, reaching 180’ and develops massive, tapered boles and a broad, triangular shape – highly
ornamental. The branches droop down but turn up at the ends. Both the wood and foliage are highly fragrant.
Yellow Cedar, Nootka Cypress named for the Nuu-chah-nulth people of Canada. The status of yellow cedar,
a slow-growing tree that can live 1,200 years, is under review by the U.S. Fish and Wildlife
Service, which is considering federal protection for the trees as either threatened or
endangered; a listing petition was submitted in 2014 by three environmental groups and a
tour company that operates in Southeast Alaska. Yellow Cedar is found only on the Pacific
coast of North America from Alaska to southern Oregon and is the hardest known cedar in
the world. Considered the crown jewel around boat builders, it has exceptional resistance
to weather and insects. The various physical properties of yellow cedar make it an
attractive material for general construction. Due to its slow growth it is hard and, like other
cypress woods it is durable; it therefore offers good dimensional stability, and is resistant to weather, insects, and
contact with soil. Alaskan Yellow Cedar has a distinct scent that is similar to raw potatoes. It works easily with
hand or machine tools; it turns and carves quite well. It can be fastened with glues, screws, and nails. Alaska
yellow cedar’s texture, uniform color, and straight grain will take a fine finish. It resists splintering and wears
smoothly over time. Yellow cedar is an attractive, valuable but not very abundant wood and is shipped in small
quantities.
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Larch: western larch, hackmatack, western tamarack arch, any tree of the genus Larix, conifers of the family
Pinaceae (pine family), which are unusual in that they are not evergreen. The larch is a conifer, but in autumn its
needles turn a golden yellow and shed for the winter.
The various species are widely distributed in the Northern Hemisphere. A
western American larch achieves a great height, and its lumber is used for
interior construction, ties, posts, and cabinetmaking. The American, or black,
larch, commonly called also tamarack and hackmatack, ranges from the
Arctic Circle to cold swamps in more temperate regions of the NE United
States and is cultivated elsewhere for its beauty. The wood of this species
has been used in shipbuilding and for posts, ties, and poles. Mature larches
are the most fire-resistant trees in the Northern Rockies because of their
thick bark, their high and open branching habit, and the low flammability of their foliage.

Hardw oods most often are deciduous trees, usually showcasing broad, flat leaves and dense inner wood. They
are common sights all across North America. Often these types of trees are harvested to make long-lasting
furniture, decks, flooring, and construction. They grow slower than softwood trees, making hardwoods valuable,
as they are more difficult to replace. They grow almost everywhere in America and comprise 40% of all trees.
A dom estic hardw ood is one that is “indigenous” to North America (which includes Canada). Indigenous means
that these trees weren’t planted in North America by the native peoples or the newly arriving settlers, they were
already here before the people arrived.
American Beech
Usually picked out by its smooth silver bark and leaves with serrated edges, the American Beech is a gorgeous
tree. Its attractive finish makes it a popular choice for flooring, furniture, and wood crafting. Until power tools,
Beech was too thick of a wood to be readily cut and so many ancient tree specimens still grow in now protected
forests. This is a blessing in disguise for today's wood industry, as Beech takes 40 years before it even starts to
produce nuts and is one of the slowest growing hardwood trees.
Red Alder
Found mostly on the Western coast of North America, the Red Alder gets its name from the red coloring under its
bark. This tree is essential to the landscape as its roots host a fungus that creates fertile soil, allowing the Alder
to grow in very harsh soil, which adds nitrogen to previously barren surrounding soil. Usually used for indoor
furniture and cabinets because of its fragile grain, this wood can also be used in electric guitars for the same
reason.
Black Hickory
Growing mostly in sandy soils and reaching only 50 feet tall, the Black Hickory (or Texas Hickory) is a unique
hardwood. With a noticeably stiffer, more shock absorbent wood than most other hardwoods; it is primarily used
in bows, wheel spokes, and canes. While more shock resistant than other woods, it is not resilient against rot
making it a poor choice for flooring.
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Maple: (Acer saccharum) The word Acer derives from a Latin word meaning "sharp", referring to the
characteristic points on maple leaves. The word saccharum means sugar.
Without debate, this tree is one of the most prolific trees across America. The Sugar Maple has another equally
impressive contribution to daily life, however: maple syrup. This is good for Americans everywhere, since it takes
40 gallons of tree sap to make just 1 gallon of maple syrup. Distinguished by their colorful autumn leaves and
"helicopter" winged seeds, this tree is probably the most recognized tree on this list. Certain species found in
America have been cited as at least 400 years old. The largest sugar maple ever recorded was110 feet tall and 20
feet around. A Sugar Maple's wood is the most dense of all maple wood and is used frequently in furniture and
flooring. Also known as hard, or rock maple, it is used in the construction of cabinets, furniture, butcher blocks,
musical instruments, toys, indoor basketball courts/gym floors and even Barry Bonds baseball bats! Maple fibers
are even added to softwood paper pulp to make paper that is stronger and excellent for writing and printing.
Early American Colonists made soap from maple ashes, while Native Americans used the wood to make spear
shafts. As late as the 20th century, the heels of women’s shoes were made from maple. Its leaf is the symbol on
the flag of our neighbor to the North, Canada. The sugar/hard maple grows primarily in the vast hardwood
forests of the Eastern United States, but can be found as far north as Quebec, as far south as Georgia, as far east
as Nova Scotia and as far west as South Dakota. The tree itself likes to form ‘associations’ (hang out) with other
trees like white ash, forming groups of these two trees throughout a given forest. The sugar maple is the state
tree of New York, Vermont, West Virginia, and Wisconsin.
Silver Maple
This tree is close behind the Sugar Maple in terms of being the most prolific tree in North America. With leaves
that look very similar to the Sugar Maple, the Silver Maple's leaves are thinner with more defined points. Like the
Red Maple, it is very hearty and tolerant of urban atmosphere, making it the most common tree to be planted
near highways. A wide variety of uses for this wood include: pulp for paper, instruments, cabinets and crates.
Red Oak: (Quercus rubra) Quercus means oak in Latin and rubra means red.
Oak has been the standard for timber framing structures in both Western Europe and the eastern United States
for centuries. It was also a staple of the shipbuilding industry. Did you know that the Mayflower, the vessel that
in 1620 carried the Pilgrims across the Atlantic Ocean was made out of oak? There is only ship remaining in our
Navy fleet that has ever sunk an enemy vessel- and it is the USS Constitution, which earned the nickname “Old
Ironsides” for withstanding British bombardment during the War of 1812. The USS Constitution is a woodenhulled, three masted heavy frigate of the United States Navy, named by President George Washington after the
Constitution of the United States of America in 1797. It still sails and is undergoing restoration at the same place
it was launched 219 years ago, the Boston Navy Yard.
Typical lifespan is 200-600 years, but some species can reach 1000 years of age. Oaks take a long time to mature.
They usually don’t bear seeds/acorns until they are at least 20 years old. The tree can grow to 115 feet (though
at least one has reached 141’) with a trunk diameter of three feet. The oldest (and largest living red oak is in
Ashford, Connecticut and has a trunk circumference of 26 feet. Quarter sawn oak is a hallmark of the arts and
crafts movement of the early 20th century. Used by colonists for furniture, fencing, horse-drawn carts, etc.
Before the use of coke in smelting iron, oak charcoal was used. The wood holds its structure very well, as
excavations of ancient Greek and Roman sites have discovered intact oak furnishings. Today, Oaks biggest uses
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are furniture, cabinetry and flooring. Red Oak can be found growing as far as Nova Scotia in the northeast, to
Alabama in the south, and as far west as Kansas. More than 52% of all hardwoods in North America are oak trees.
Oak is found in many colors: Red, White, Black, Green, Yellow, and Brown. Red oak is most readily identifiable
by the shiny streaks down the center of its bark ridges. The Bur Oak is the most common oak in America and it
can grow to a height of 160 feet tall and 8 feet wide. This wood is almost always labeled as white oak in the
market. It's virtually insect and fungal resistant and is often used in construction frames and flooring.
The Red Oak is the state tree of Iowa and New Jersey and is often used for fence posts, firewood, and flooring,
as well as for cabinetry and furniture making. Wood mice, squirrels, and crows are just some of the animals that
use the oaks acorns as food.
Yellow Poplar: (Liriodendron tulipifera) Greek: leirion (lily) and Dendron, tulipifera (tree) tulip bearing
Of the Magnolia family, Poplars grow taller than any other U.S. hardwood species. They can grow to 150 feet,
with a trunk diameter in excess of eight feet. The roots, fruits, flowers, bark and leaves contain pharmaceuticals
(medicines). It is the most valuable commercial species in the eastern hardwood forests, making up
approximately 11% of all available hardwoods. Poplar has been used in the United States long before the first
settlers arrived. In what is now New York, the Onondaga Indians used the wood to make canoes and utensils.
When the Colonists arrived, they quickly learned about the usefulness of the poplar’s wood. From it they
constructed everything from baskets and boxes, to furniture. The versatility of the wood continues today.
Though it is mainly used for moldings and cabinet construction, it is also used for construction lumber, plywood
cores, matchsticks, pianos, paper, and furniture to name a few. The yellow poplar is a loner when it comes to
the forest. It prefers to grow by itself, surrounded by other hardwoods and pines instead of other poplars. The
name tulip tree comes from its greenish-yellow, tulip-like blooms that appear in the summer. One of the really
neat things about poplar is that the color of its heartwood ranges from tan to gold, with streaks of green,
blue/black, and even purple. Yellow poplar can be found growing in the vast hardwoods forests of the east as far
north as Vermont, as far south as Florida, as far east as Massachusetts and as far west as Louisiana. The poplar
(also known as the tulip tree) is the state tree of Indiana, Kentucky & Tennessee.
White Ash: (Fraxinus americana) Fraxinus is the Latin name for Ash. Americana translates as "of the
Americas".
Norse mythology describes the ash tree as “the mighty tree that supports the heavens” and that “below the earth
its roots went down to hell.” Ash is part of the olive family, and averages about 80-100 feet tall, with a two to five
foot girth. Besides being used for cabinetry and flooring, it is also used to make electric guitars, and other musical
instruments. It is also the wood of choice in making baseball bats, (Louisville Slugger) hockey sticks, pool cues,
skis, oars, and tool handles. It is interesting to note that before tennis rackets were made from high-tech
man-made materials such as aluminum, carbon-graphite and boron, they were made out of good old ash.
Due to all the sports and recreation equipment that has been/is made from white ash, it has been referred to by
some, as the “all-American leisure wood.” On a historical note, ash was also used to make the snowshoes that
Admiral Richard Byrd and his men wore on their Antarctic expedition to fly over the South Pole. Byrd and his
crew were the first to accomplish this feat on November 29,1929.
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White Ash can be found growing from Nova Scotia in the northeast to Texas in the south, and Oklahoma in the
west. Though similar in appearance to the Green Ash, this tree's leaves are noticeably lighter on the underside.
With white, dense wood, the White Ash is the most common daily wood of the hardwood trees. This hardy tree
has taken monumental hits lately from the Asian emerald ash borer. This bug has multiplied after being
introduced to America through Asian shipping crates and has been cited as the killer for 50 million ash trees so
far.
Black Walnut: (Juglans nigra) The Latin name for black walnut, Juglans nigra, means black or dark nut of
Jupiter.
Grows from southern Ontario to South Dakota, from Georgia to Texas. The black walnut can most likely be found
growing alongside rivers. It is a large tree growing on average to between 100-150 feet tall. Trunks with a
three-foot diameter are most common, although trunks up to six feet in diameter have been recorded. They are
known to live up to 250 years. The black walnut’s wood is primarily used to make furniture, flooring, gunstocks
and coffins. Unlike maple, black walnut does not necessarily like “neighbors.” The tree produces a toxin known
as juglone, which is poisonous to other plants and even animals! Most plants that grow too close to a walnut will
be killed by it! The walnut tree produces seeds that are a very nutritious source of energy for creatures of every
type including humans. The only problem is getting to the kernel (nut)! The nut is covered with a tough husk,
somewhat like a coconut) that oozes with a foul smelling, and highly staining goo. Once you get through the
husk, you have to deal with the shell, which is so tough, that certain tire manufacturers have used the crushed
material as an ingredient to make their tires tougher! After all this, you have to wait two weeks before you can
eat the walnut. If you don’t, you’re in for a nasty tasting surprise!
Black Cherry: (Prunus serotina) Prunus is an ancient Latin name for the plum. The suffix –serotina means
flowering late.
In the first few years of its life, this tree can be mistaken for a birch. As it ages, however, its bark becomes dark
(almost black) and heavily ridged. Growing mostly in the Midwest and Eastern regions, its seeds are a staple for
many bird populations. Like all fruit trees, cherry belongs to the rose family. Most cherry trees average between
60 to 80 feet tall, and have a trunk diameter of 2-3 feet. However, the trees of the Appalachian and Allegheny
Mountains of Pennsylvania and New York, can reach 100 feet in height and 4 feet in diameter. They are known to
live between 150 and 200 years, although some live only into their 20’s. These trees are considered the finest
lumber producing trees in the United States. A cousin of the American Black Cherry is the European Prunus
avium, which literally means ‘Plum Tree of the Birds,’ has been known to hit 100 feet in height with a trunk
circumference of 12 feet. Cherry’s popularity as a high-end American furniture wood began in the 1600’s due to
its qualities and abundance. Early colonial furniture makers referred to black cherry as ‘New England Mahogany.’
This was due to the fact that they substituted black cherry for very rare and expensive mahogany. White pine
and maple were the woods of choice for making every day, or practical household items, including furniture. But
cherry was reserved for the most elegant (and expensive) pieces, especially elegant adaptations of European
designs. Cherry’s use as a furniture wood goes much farther back than colonial America of the 17th century. The
Greeks and the Romans used cherry to construct items such as tables and benches as far back as 400 B.C.! As
mentioned above, cherry is a fruitwood. Like the apple and the pear tree, cherry trees provide delicious fruit to
eat. Early colonists not only used the wood of the cherry tree for furniture, and its fruit for food, they also used
the bark to make a medicine that they used to treat bronchitis. Though all cherry trees produce fruit, naturally
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growing forest trees differ from their orchard counterparts in that the orchard trees have to be constantly pruned
(chopped off) at the top. Otherwise the orchard trees will end up growing as tall as their ‘wild’ brethren. Trying
to harvest the cherries from a 60-80 foot tall tree is just not economically wise.

Tropical Hardw oods are not native to North America. They grow in the tropical forests of the world and must
be imported for domestic use. While some tropical hardwoods can be used for interior applications, including
flooring, the color, grain pattern, hardness and luster of many imported woods differ from those of American
hardwoods.
Honduras Mahogany: (Swietenia macrophylla) or “Genuine Mahogany,” as it is also known. Any mahogany
found on the Central American Mainland is given the “Honduras” name. From the early 1900’s, until the early
1960’s, the famous “Chris-Craft” motorboats were made from mahogany. The material was durable, strong, (as
strong as oak) relatively light, and absolutely gorgeous! Besides, it already had a long established history as an

excellent wood to build boats out of. In fact, the first glimpse Europeans got of mahogany was when the first
ships from the New World (West Indies) began to arrive at their shores. It was not the English shipbuilders
however, who would make the biggest impression with the new wood in Europe. It was furniture makers like
Thomas Chippendale (1718-1779) who, by the late 1700’s was producing furniture from mahogany that would
have the most lasting impact. The first mahogany was ‘discovered’ by Spanish explorers who called it “caoba” in
Cuba. Mahogany also grows throughout Central and South America/southern Mexico, but can also be found in
Africa. By 1854 Phillip II of Spain was using the wood to decorate the Escorial Palace in Spain. In 1860, the
English first used mahogany in Nottingham Castle (remember Robin Hood?) From 1715 onwards was readily
available in England. The Mahogany tree is one of the largest trees in the tropical Rainforest. It height can reach
150 feet with a trunk that is 40 feet around! Today we use Honduras mahogany for high-end furniture and
cabinet making, boat interiors and pianos. African Mahogany is still used today for boat making.
Padauk [orange] (Pterocarpus soyauxii) Pterocarpus is based on the Greek words ‘pteran’ meaning a wing and,
‘karpos’ meaning’ fruit.
The freshly cut wood of this tree is an incredible rust-orange. However, with exposure to sunlight, the orange
turns to a deep reddish-brown. All padauks are of African or Asian origin. Though most of this wood comes from
Africa, some also comes from the Andaman Islands. These islands are in the Indian Ocean, about halfway
between India and Malaya. The Padauk tree grows to about 100 feet in height, and has a girth of about 8 feet.
It, like the black walnut, likes to grow beside rivers and creeks. In the 1800’s, all the padauk harvested from the
Andaman Islands was felled and processed by convicts. It was one of the prisoners ‘jobs’ while they were ‘guests’
at one of the English penal colonies set up on the islands. As with just about any tree, its uses go way beyond
the lumber that can be sawn from its trunk. For instance, it is said that women in Africa would rub padauk on
their underarms as a sort of antiperspirant. Also, people as a substitute for green vegetables use the leaves of
the padauk. Padauk has also had a long and distinguished career working for royalty. During the 10th century
B.C., King Solomon used stalwart padauk for pillars in the construction of the Temple in Jerusalem. 2600 years
later, the French kings Louis the XV, and Louis the XVI, had chalices made for them out a wood they called
“narra.” The chalices made from the padauk wood had an unusual effect on any water that was placed in them.
It would turn the water yellow. The kings believed this unusual ‘yellow water’ possessed medicinal properties! In
the 19th century, padauk became a popular veneer known as “amboyna,” and was a notable feature of ‘empire’
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style furniture. More recently, the Pullman Company of Chicago imported a great deal of Andaman padauk for
use as paneling in their railroad cars.
Padauk trees can be found growing in West Africa, India, Indochina, and the South Pacific. Padauk can also be
found as a transplant growing in Florida.
Purple Heart (Peltogyne porphyrocardia) although an expensive, and extremely beautiful wood, purple heart is
utilized in other parts of the world for heavy construction. It is used to build bridges, docks, boats, and homes,
and is made into fresh water pilings as well as flooring. In America, it is used for turning, furniture making, and
inlaying and marquetry work. Purple heart gets its name from the gorgeous deep purple-violet color of its
heartwood. In Brazil the Indians have their own interesting name for the wood, they call it “coataquican,” or,
“monkey’s hammock.” This name does not come from the coloration or beauty of the trees wood, but instead
comes from the trees long, slender, branchlets, which are apparently reminiscent of the popular instrument of
rest used by humans. The Purple Heart tree can grow quite large, topping out at around 125 feet tall with a girth
of 12 feet. It can be found growing alongside riverbanks and lakeshores in Central and South American
rainforests from Panama to Venezuela, to Trinidad, Surinam, Guyana, and Northern Brazil.
Ebony (Diospyros ebenum) though there are many types of ebony, more commonly, ebony contains brownish
stripes intermingled with the black. The striped ebony is what artisans used most often down through history.
African Ebony, or Gaboon Ebony as it is sometimes referred to, is found growing throughout equatorial Africa.
Hundreds of varieties of Ebony exist, but most are small shrubs, larger lumber- producing varieties are prized and
becoming increasingly rare. The heartwood is a rich, jet-black color with no visible grain, and very fine pores. The
Greeks fashioned drinking goblets from the wood, believing it to be an antidote for poison. Ebony is durable,
resistant to insects and has high oil content, which can pose difficulties with gluing. Ebony has been a choice
material for use as fingerboards and keys for musical instruments. It is also prized for knife handles, inlays, and
turning. The small size of the trees and the high demand for the wood make African Ebony one of the most
expensive woods in the world. Over harvesting, combined with new harvesting regulations, ebony today is

becoming harder and harder to acquire. The time appears to be quickly approaching when once again only the
rich and powerful will have access to this beautiful wood.
Yellow Heart: (Euxylophora paraensis) As the name implies produces a bright yellow wood through and through.
This means that unlike most other woods where the heartwood is usually darker (if not a different color entirely)
there is very little difference between yellow hearts heartwood and sapwood. It is used for furniture, cabinetry,
flooring turning, pens, and inlays. The tree is native to Brazil.
Red heart (Cosmocalyx spectabilis) Like yellow and purple heart, the name is rather self-explanatory. This
native of Mexico has dark red heartwood that is accentuated by the black stripes of the summer growth rings.
Because red heart’s color is so vivid, it is primarily used as an accent wood in furniture and cabinetry projects.

Ex otic Hardw oods come from all over the planet and are used primarily for furniture making and musical
instruments. Some posse very intense colors.
Zebrawood (Microberlinia brazzavillensis) It’s heartwood has incredible contrast between spring (light colored
rings) and summer growth (dark colored rings) giving the wood a striped appearance. Interestingly, the pale
yellow sapwood does not possess this unique pattern. Zebrawood likes to grow near rivers on the west coast of
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Africa, on or near the Equator. It is a small tree, attaining heights of usually no more than 65 feet, with a trunk
diameter of no more than 6 feet. Easy to work with both hand and machine tools, but it must be carefully
planned, or it will tear out due to interlocked grain and even occasional grain reversals. Used primarily for
furniture, turnings (pens, tool handles) inlay, and veneer.
Lacewood (Grevillea Robusta) in 1770 a naturalist named Sir Joseph Banks discovered a tree in what is now
known as Queensland that was eventually given the name Grevillea Robusta. Interestingly, it wasn’t until around
1870 that the wood from this tree possessed a highly unique figure. The wood quickly became popular in
Australia and Europe under the name “silky oak,” which was in reference to the apparent similarities both woods
possessed. When the material arrived on American shores however, it was given the name lacewood. Like many
highly sought after woods of the 18th and19th centuries, lacewood’s popularity would prove to be its undoing. By
the early 1900’s, all the lacewood trees in Queensland had been cut down. However, a tree in northern
Queensland was found to possess wood that was very close Grevillea robusta. This tree was named Cardwellia
sublimes, and needless to say, the new wood was quickly deemed “lacewood” and the rest, so to speak; is
history. Thankfully, the Australians learned their lesson, and today have some of the best forestry practices in
the world. Through these practices, the Australians have ensured that lacewood will be readily available for
generations to come. It is interesting to note that a new use has been discovered for lacewood; providing shade
for tea and coffee trees. Such planting is now being practiced as far away as Africa. Today, lacewood is used
mostly as an accent wood. Its ray-fleck (pebble) grain pattern is too ‘busy’ to construct a whole piece of furniture
out of. However, you will find small projects like jewelry boxes made entirely out of the material. Native
lacewood is only found in Australia.
East Indian Rosewood (Dalbergia latifolia) Damp growing conditions are said to be ideal for the tree, but it has
a wide-growing area throughout Southern India scattered in the dry deciduous forests, but nowhere common;
attains its best growth in the Bombay region. Heartwood varies in color from golden brown to dark purple brown,
sometimes with a whole variety of greys, reds and browns. Darker purple streaks give an attractive figure;
sapwood is yellowish often with purplish tinge and sharply demarcated from the heartwood. Has largely replaced
Brazilian rosewood (because it is increasingly difficult to obtain) as a tone wood of choice for guitars and other
instruments.
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Wood Grains, Figured Grains, and Wood Defects Information
WOOD GRAIN IN LUMBER
Sawyers use several methods to cut up a tree, each of which reveals different grain patterns.

The most common method is plain sawing because it produces the highest quantity of usable lumber. The
sawyer begins by sawing several boards from one side of the log, turns it 90 degrees and saws several more,
and continues in this manner “sawing around” the log. Plain-sawn boards show flat grain on their faces and
quarter grain on the edges.

The sawyer might also quarter saw a log. First, he saws the log in quarters, then slices each quarter into
boards, either by cutting boards from the two flat sides alternately or by gang-sawing the quarter (making
parallel cuts). Quarter sawn boards show mostly quarter grain on their faces and flat grain on the edges.

On special request, a sawyer will live saw a log for a woodworker, gang-sawing the entire log. (This is
sometimes called sawing through and through.) Live sawing produces much wider boards than other methods,
and these boards show mostly mixed grain — flat grain near the center of the face and quarter grain near the
edges.
Wood grain isn’t always straight and even. The longitudinal and ray cells sometimes grow in unusual patterns,
many of which are strikingly beautiful. These are known as figured grain .
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A few wood species, such as white oak, have especially prominent rays. When quarter
sawn, these produce silver grain .

Crotch figure , such as this walnut crotch, is cut from the part of a tree where the
trunk divides into smaller limbs and branches.

Curly grain occurs when the longitudinal cells grow in waves. This occurs in many
species but is especially striking in maple.

Bird’s eyes, like these in this maple, are caused by small dimples in the layers of cells.
These are thought to be caused by a fungus that affects the growth of the longitudinal
cells.

Larger dimples result in quilted figure , like the quilting in this soft maple. This, too,
is the result of a fungus.

The longitudinal cells of certain species, such as mahogany, sometimes spiral around
the trunk, reversing direction every few growth rings. This creates ribbon figure .

Sometimes a tree produces a large growth on the side of the trunk or a branch. The
cells seem to swirl around each other inside these growths. When sliced, these
produce a burl figure such as this elm burl.
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Unit Four: Wood, Fasteners and Tools
Lesson #4: Adhesives/Glues
Objectives
Students will be able to…


Identify different types of adhesives and their uses.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Adhesives Power Point
https://documentcloud.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3A0cbe555f1c82-413e-901d-2ea682924c20
The Types of Adhesives Chart Worksheet
YouTube video https://www.youtube.com/watch?v=WJe4Lwi1GhM

Lesson Sequence


Review Adhesives pow er point . Have students fill in the Types of Adhesives Chart
W orksheet while you go through the power point. Check for student understanding. At
the end of the power point have a class discuss about the table-fill in any missing
information as needed. (40 minutes).



Watch YouTube video https://www.youtube.com/watch?v=WJe4Lwi1GhM Answer any
questions students may have. (10 minutes)
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Assessment
Informal assessment throughout lesson by random questioning and checking for
understanding. Collect charts students filled in and assess their understanding of the
information.

Accommodations/Modifications
Check for Understanding
One-on-One Support
Peer Support
Have a chart already filled in for students who have difficult time copying information from
the board.
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Unit Four: Wood, Fasteners and Tools
Types of Adhesives Chart
Type

Example

Uses

Pros

Cons or safety

Clean-up

issues
Animal
Hide Glue

Synthetic
PVA –
White/Yellow
glues
Polyurethane

Epoxy
Cyanoacrylate

Contact adhesive

.
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Unit Four: Wood, Fasteners and Tools
Lesson #5: Nails
Objectives
Students will be able to…


Understand the meaning of glues, nails, and screws.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Glues, Nails, and Screws Handout
Glues, Nails, and Screws Worksheet

Lesson Sequence


Read the glues, nails, and screw s handout as a class. Answer any questions that
may come up along the way. (15-20 minutes)



Have students answer the glues, nails, and screw s questions on the worksheet in
partners. (15-20 minutes)



Review the answers to the questions as a class. (10 minutes)
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Assessment
Collect student’s charts they filled in and use this data to determine if students understand
the material.
Check for understanding by questioning and calling on random students.

Accommodations/Modifications
One-on-One Support
Provide A Chart Already Filled in For Students
Strategic Pairing
Highlight Important Information on Handout

© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Glues, Nails, and Screws Handout
There are a variety of methods we have at our disposal to fasten different pieces of wood together.
First, we will look at adhesives (glue) then we will examine nails and conclude with screws.
Adhesives
An adhesive, or glue, is a compound that bonds two materials together. Though there are countless
materials that can be glued together, we are primarily concerned with bonding wood to wood.
Glues for working with wood come in two basic categories: natural and synthetic.
Natural adhesives, like the name implies come from natural sources like the sap of a tree, bones,
egg whites, animal hides. Historically, there have been two sources for natural adhesives; plants and
animals.

Plants

From plants, man has gained gums and resins to use as adhesives. In fact, ceramic vessels that dates
back 6000 years have been found that had been broken and then repaired using plant resins.

Anim als

• As late as the 1800’s, Native Americans from (what is now) the eastern United States used the fat of
animals mixed with the gum (resin) of the spruce tree as an adhesive. They also used the material
as a sealant for their birch-bark canoes. Hoof glue , like the name implies, was/is made from the
hooves of animals. Just like adhesives made from plants, hoof glue is ancient. In fact, the oldest
known hunting bow was made using hoof glue. So how old is the world’s oldest bow you might ask?
How about 9600 years! Besides being used to make bows for hunting, ancient peoples used hoof
glue for bonding fabric to wood and sealing ceramic vessels. Believe it or not, hoof glue is still used
today! Carpenters and woodworkers alike use it to bond materials where the joint must be virtually
invisible. Native Americans of the western United States used the hoofs of buffalo in the making of
their hoof glue.
• Hide glue is from what? That’s right, animal hides. And, like the adhesives derived from plants
and animal hooves, hide glue has been in use for a very, very long time. In fact, the ancient
Egyptians were using hide glue approximately 5000 years ago in the construction of furniture.
Interestingly, there is evidence that suggests the Sumerians were using hide glue before the
Egyptians!
Traditional hide glue comes as flakes, sheets or granules and must be dissolved in water while being
heated. When it reaches 140 degrees, it is ready to use. You must work with it fast though, because
after only one minute from application, the hide glue temperature will drop below 120 degrees. At
this point it begins to gel, and its bond strength is shot. Traditional hide glue is still available and is
used primarily by stringed instrument artisans making things such as violins and cellos. This is
because hide glue joints can be taken apart without fear of damaging the wood. This allows Luthiers
to periodically disassemble instruments like the violin and perform maintenance on the internal
members without ruining the instrument itself. Hide glue is also available in liquid form today,
though it has inferior bond strength when compared to hot hide glue. Hide glue was the most
commonly used woodworking glue for thousands of years. It was only recently replaced in the early
1900’s by synthetic glues like polyvinyl acetate.
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Synthetic glues are entirely man made, with no naturally occurring ingredients in them.
• Polyvinyl Acetate (PVA) is a synthetic polymer (a polymer is a long molecule that is made up of a
chain of identical parts known as ‘monomers’) that is used as the basis for adhesives that are used
to bond porous materials such as wood. The two most common glues made from PVA, are “white”
glue (think Elmer’s) and “yellow” or “carpenter’s” glue. PVA glues are the most commonly used
wood glues today.

Historical note on Elmer’s glue: Have you ever wondered why there is a picture of a bull on the label

of Elmer’s Glue-All (white glue)? Borden Milk Products’ chemical division introduced their first PVA glue
called “Cascorez Glue” in 1947. This name was rather short lived however, as the glue was soon
renamed. It was renamed for Elmer, the ‘husband’ of Borden’s mascot; “Elsie the Cow.”

• Polyurethanes are a relatively new class of glues that are gaining ground in the woodworking and
construction industries. Though they have been used in Europe for several decades, polyurethanes
didn’t arrive on American shores until the early 1990’s. One of the biggest advantages of
polyurethane glues is that they are virtually waterproof. This is a distinct advantage over most PVAbased glues that are at best water-resistant. (Although the new Titebond III is claimed to be waterproof, and it is a PVA adhesive) Another distinct advantage to polyurethanes is that they will glue
almost anything to anything, and will even fill small gaps (1-2 millimeters or approximately 3/64 to
7/64) if the materials being glued do not match up perfectly. Polyurethane may have only been
available as a glue in America since the early 1990’s, but skateboarders have been using wheels
made of the material since the 1970’s. Chemically, polyurethane is similar to PVA glues in that it is a
polymer. The difference between PVA’s and polyurethane is that in polyurethane, the polymer is a
chain of organic units connected by urethane links.
Nails
Imagine the limited aspirations of the first pre-bronze age constructor to join two pieces of wood with
a sharp implement. History does not record who it was, but the incredible results of that inspirational
moment are all around us - in the houses we live in, the bridges we cross, the furniture we sit on.
Nails have been around for a long time. As soon as man discovered that heating iron ore could form
metal, the ideas for shaping it quickly followed.

What is a nail? How does a nail hold two-pieces of wood together? Could a nail be defined as a
‘machine.’?
A nail is just that, it is a simple machine known as a wedge. Nails hold two pieces of wood together
because they wedge themselves between the fibers of the wood being joined. These fibers react by
pushing back against the body (shank) of the nail. This creates a tremendous amount of static friction
(stiction). This stiction can be so great that it requires an enormous amount of force to be exerted in
order to pull the nail back out once it has been driven. The greater the wedging action, the greater the
stiction, the stronger the hold. It is this unique interaction between the nail and wood fibers that allow
nails to work. Though there are ‘nail’ type fasteners used for some other types of materials in
construction, nails are not the norm for any other material besides wood.
Today’s nails are made of steel wire and are produced by the thousands every minute by fully
automated nail-making machines. Nails are so abundant that they are one of (if not the) cheapest
components needed to construct a home. In fact, a 50-pound keg of 16-penny sinkers costs only about
$35 and contains approximately 3500 nails. That means each nail only costs one cent!
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The great nail mysteries of all time: why do we refer to nails by their “penny-size,” and why is the term
penny abbreviated with a lower case ‘d,’ instead of a ‘p?!’

Nails have been identified by their penny-size for about 400 years. This practice originated in
Elizabethan England sometime around 1600. The monetary system used in England at that time was
based on the Pound Sterling, which was broken down further into Shillings and Pence. The symbol for
pence at the time was a lower case “d.” (the lower case “d” goes back to the original Roman
“denarius,” which over time, came to refer to a penny [penny] in England) Nails were sold for so many
pence per 100.
Accordingly, shorter (smaller) nails would be cheaper by the hundred than larger (longer) nails would
be. For example; nails that were only 1 ½ inches long were sold for 4 pence (4 penny, or 4d), while 3
½ inch nails were sold for 16 pence. Nail prices remained unchanged long enough that eventually, the
nails price came to refer to its size. Today, no matter how you buy your nails, you by them by the
penny-size appropriate for the project or task you wish to accomplish.
Nails in the 21st century are cheap and abundant, but it has not always been this way. There was a
time when nails were so rare, they were used as currency. In fact, nails were so valuable when
America was expanding westward, that the last thing early settlers would do before striking out would
be to burn their house down so they could collect the nails from the ashes. Wherever the settlers went,
they took their nails with them. It was also common during this time for people to burn down old,
dilapidated structures for the same reason. One might think this was a very wasteful practice but
pulling the nails out in order to retrieve them was unacceptable. This was because pulling them out
might damage them!

W rought Handm ade Nails

(Wrought = beaten into shape by hammer blows)
In the UK, early evidence of large-scale nail making comes
from Roman times 2000 years ago. Any sizeable Roman
An original 7" (180mm) long Roman nail found in Scotland
fortress would have its 'fabrica' or workshop where the
blacksmiths would fashion the metal items needed by the
army. As the Roman Empire continued to expand during the first century AD, the 20th Roman legion
under the command of General Julius Agricola set up camp in Pershire, Scotland. In time they
completed construction of the fortress known as “Inchtuthil.” In their workshop they produced tons
and tons of nails. How do we know these nailors were so productive? Because recent archeological
excavations discovered seven tons of Roman nails buried for safe keeping at the sight! Why do you
think they buried such a precious commodity and then just left them there? The Romans had been
fighting with an indigenous group of people known as the Caledonians for many years. When they
were forced to abandon their fortress, seven tons of nails was just too much to take with them. But
they didn’t want the precious iron the nails contained to fall into their enemy’s hands. The Caledonians
could turn around and re-forge the nails into weapons. Weapons they could then use against the
Romans. This is why the nails were found at the site of the ancient fortress buried six feet down and
hidden under a store of ‘other’ precious items; all in an effort to keep to the Caledonians from finding
them. The Roman’s plan worked very well, as the nails weren’t found until 1961!
For nail making, iron ore was heated with carbon to form a dense spongy mass of metal, which was
then fashioned, into the shape of square rods and left to cool. The metal produced was wrought iron.
After re-heating the rod in a forge, the blacksmith would cut off a nail length and hammer all four sides
of the softened end to form a point. Then the nail maker would insert the hot nail into a hole in a nail
header or anvil and with four glancing blows of the hammer would form the rose head (a shallow
pyramid shape).
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This shape of nail had the benefit of four sharp edges on the shank which cut deep into timber and the
tapered shank provided friction down its full length. The wood fibers would often swell if damp and
bind round the nail making an extremely strong fixing.
In Tudor times, we have evidence that the nail shape had not
changed at all as can be seen by the nails found preserved in a
barrel of tar on board the 'Mary Rose' - the Tudor
flagship of Henry VIII built in 1509 and recovered
A replica of the handmade nails found on board the 'Mary Rose'
from the mud of the Solent in 1982.

M achine M ade Nails/ Cut Nails

It was not until around 1600 that the first machine for making nails appeared, but that tended really to
automate much of the blacksmith's job. The 'Oliver' - a kind of workbench, equipped with a pair of
treadle operated hammers - provided a mechanism for beating the metal into various shapes but the
nails were still made one at a time.
Eventually, in the USA, towards the late 1700's and early 1800's, a nail machine was devised which
helped to automate the process. This machine had essentially three parts. Flat metal strips, of around
two feet (600mm) in length and the width slightly larger than the nail length, were presented to the
machine. The first lever cut a triangular strip of metal giving the desired width of the nail; the second
lever held the nail in place while the third lever formed the head. The strip of metal was then turned
through 180° to cut the next equal and opposite nail shape off the strip. These nails are known as cut
nails.
Because the nail up until then was handmade, the first machines were naturally designed to re-produce
the same shape of product - a square tapered nail with a rose head, but only tapered down two sides
of the shank.
Soon nail making really took off, primarily in the USA and the UK with its captive markets of the British
Empire. The cut nail was produced in large numbers and various other shapes were devised to suit
different purposes.
In the heartlands of the industrial revolution, many nail factories had row upon row of these nail
machines and the incessant clatter from them created a deafening sound. But still, the process was
labor intensive with a man (or woman) attending each machine.

An interesting historical side note: In 1796, Thomas Jefferson purchased a nail-cutting

machine for his blacksmith shop at Monticello. He hoped it would provide a source of cash
income while he restored the depleted soil of his farms. Nail rod was shipped from
Philadelphia and hammered into nails ranging in size from six-pennies to twenty-pennies.
In 1796 Jefferson acquired a nail cutting machine, which made four-penny brads from hoop
iron.

In his Farm Book Jefferson wrote: "Children till 10. years old to serve
as nurses. From 10. to 16. the boys make nails, the girls spin. At 16. go
into the ground or learn trades." Up to fourteen young male slaves,
aged ten to twenty-one, worked at the forges of the nailery. From 1794
to 1796, when he was retired to Monticello, Jefferson calculated the
efficiency of the nailers, each day weighing their nail rod and the nails
they produced. Most of the slaves who began their working lives in the
nailery became tradesmen.

Handmade
nail (top)
Cut nail
(middle)
Wire nail
(bottom)
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W ire Nails

By the start of the 1900's, the first coils of steel round wire were produced and quickly machines were
designed to use this new raw material. The first automatically produced wire nails with no human
intervention other than to set up the machine immediately showed that this was the way to produce a
cheaper nail.
The fact that the nail had a round parallel shank that had up to four times less holding power didn't
matter so much. Thinner timbers were being used in construction and other forms of fastening were
becoming available if a strong fixing was needed. The wire nail quickly became the nail of choice as it
is today because of its price and the cut nail's day was numbered.
In the 21st century, the nail making process through the ages is now being used by the restoration
industry to help to establish when a building was built. Handmade nails suggest the building was built
before 1800. Cut nails suggest the building was built between 1800 and the early 1900's. Wire nails will
be found in a building put up in the period from then to date.
Screws
Like the nail, screws have a long and interesting history. Theoretically, the invention of the screw is
credited to the Greek mathematician Apollonius of Perga (262-190 BC). Sometime around 200 BC he
worked out the geometry of the spiral-helix, which is the basis for the screw.
(The application of Apollonius’ geometric discovery was carried out by another famous Greek named
Archimedes (287-212 BC). He developed the “Archimedes screw” that was used to raise water to
different levels for irrigation purposes. He is considered by some to be the greatest scientist ever.
By the first century BC, wooden screws were common throughout the Mediterranean. But instead of
being used to raise water to fields above the water supply, they were being used in wine and oil
presses; in order to squeeze out the precious liquid content of olives and grapes. Metal screws used as
fasteners began to show up somewhere between the 1400’s, and mid 1500’s in Europe. Locksmiths
and clockmakers first used them. Though the claimed oldest use of the screw was by goldsmiths for
locking bracelets. These early screws were hand-wrought just as nails were, making them expensive
and very rare. Due to this, screws as a means of fastening two pieces of wood together would not
come into popular use until machines were developed that could produce them quickly and cheaply.
In 1797, this began to happen. An English inventor named Henry Maudslay invented the first threadcutting lathe that could accurately mass-produce screws of the same size. There was still one drawback
to using these screws for joining two pieces of wood together. The screws produced by Maudsley’s
lathes had blunt ends. It wouldn’t be until the 1840’s when George Nettlefield began producing screws
with pointed ends that their widespread use as a wood fastener began.
Drives
What is a screw without a driver? You must have a driver to install a screw. Screws need to possess a
drive that the screwdriver tip fits into or the screw and the driver are worthless. The first screws were
“slotted.” Meaning that they just had a straight slot cut across their heads for a slotted screwdriver to
fit into. This drive works, but the driver easily slips out of the slot. And worse, when too much torque is
applied, easily “cams-out.” (the screwdriver tip pops out of the drive, usually damaging the drive in
the process) In 1908, a Canadian named P.L. Roberson invented the square-drive. Because there is
more contact area between the square driver and the square drive, you can apply a lot more torque to
the screw without the driver slipping or camming-out.
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The original Ford Model-T used over 700 Robertson square-drives in its manufacture. By far the most
common screw drive in use today is the Phillips drive. It can be identified by the “cross” formed on the
screws head, where two slots drive cross each other at 90 degrees (perpendicular). Like the square
drive, it does allow the driver to easily slip out. It does cam-out easier than a square drive under
extreme torque but is vastly superior to the slotted drive. The Phillips drive was designed/invented by
J.P. Thompson in the early 1930’s. Henry F. Phillips bought the design in the hopes of marketing it to
the automobile industry. Ironically, what came to be known as the “Phillips Drive”, was never
manufactured by the Phillips Screw Company, but instead the American Screw Company. Both the
square and Phillips drives started out in the auto industry, though neither is used widely in that
application anymore. They have been replaced by more modern drives like the TORX (star) and the
Allen, or hexagonal drive. Another interesting note in screw-drive history is the tri-wing drive design. It
was invented by Nintendo to discourage “home repair” of their Game-Boy system

Screw driver

In 1744, the first flat or slotted screwdriver bit was invented for use in the carpenter’s brace.
Eventually, (around the early 1800’s) the first purpose-built handheld screwdrivers appeared. Then,
about 100 years ago the spiral or “Yankee” screwdriver was invented. This tool has a spiral shaft that
turns pushing motion into turning motion. They can also be set to ratchet in one direction, or can be
locked, so they behave as typical screwdriver. These were the “power-drivers” of carpenters and
tradesmen from days gone by. Though still available, they have almost entirely been replaced by the
cordless drill-driver. Invented in 1978 by the Makita Tool Corporation, * the cordless driver-drill is now
a vital part of any tradespersons tool repertoire. This was the first cordless power tool designed
specifically with driving screws in mind.
Corded drills of the time (as now) tended to be too powerful for driving screws and would easily strip
(cam-out) the screws head, and/or break its shank. As well, the cordless drills available at the time
were not intended to drive screws and were far from powerful or tough enough to do so at the
professional level. The Makita 7.2-volt cordless driver-drill was designed from the outset to stand up to
professional use, though this may be hard to believe when it is compared with modern 18, 24, and
even 36-volt drivers.
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Glues, Nails, and Screws Worksheet
Part 1: Glues
Directions: Fill in the answers to each question as they are discussed or watched.
1. What is an adhesive?
________________________________________________________________
2. What are the two basic categories of glues?
____________________ and _______________________
3. Two sources of natural adhesives are:
_______________________ and ________________________
4. What two animal “parts” were/are used to make natural glues?
________________________________ and _____________________________________
5. Of the two animal-based glues, which one was most commonly used by carpenters,
woodworkers and Luthiers until the early 20th century?
__________________________________________________
6. One of the most common synthetic glues is known as _____________________________ or
PVA.
7. PVA glues are “polymers.” A polymer is a __________________________________________.
8. The two most common PVA glues are the white and the ____________________, the latter
being commonly referred to as _________________________________________.
9. Since the 1990’s another synthetic glue has gained in popularity among woodworkers. It is
known as________________________________. Polyurethane in a slightly different form has
been the basis for skateboard wheels since the early 1970’s.
10. One of the polyurethanes biggest advantages is that it will glue almost
________________________ to _____________________________.

Extra Credit: Who is Elmer?
________________________________________________________________________________
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Part 2: Nails
Directions: Fill in the answers to each question as they are discussed or watched.
11. A nail is a simple machine known as a ______________________________________________.
12. Nails were at one time so rare, that they were used as________________________________.
13. What would early American settlers do in order to take their nails with them when they struck
out for new territory? ___________________________________________________________
14. Nails are among the oldest ____________________________ objects made by humans.
15. What does the word “wrought” mean? ________________________________
16. The first nails were _________________________________ wrought.
17. In the 1700’s, machines were finally introduced that cut nails from sheets of iron. Nails
produced this way are known as ______________________________ nails.
18. Perhaps the most famous producer of nails in American history was _____________________
third President of the United States. Both hands wrought and cut nails were produced by his
slaves at his home near Charlottesville, Virginia, known as Monticello.
19. During the 1890’s the _______________ nail was developed. Manufactured from steel rather
than iron, it remains the industry standard to this day.
20. What ancient monetary unit does the lower case “d” represent when describing the penny-size
of a nail? The _________________________.

Extra Credit: The two most commonly used nails in home construction today are the

_______________ penny and the ______________________ penny __________________________.
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Part 3: Screws
Directions: Fill in the answers to each question as they are discussed or watched.
21. Considered by some to be the greatest scientist of all time, this ancient Greek calculated the
value of PI, developed innovative and legendary weaponry that frustrated the efforts of several
Roman invasions, and applied the mathematical principle of the screw. His name was
_________________________________, and he lived from approximately 287 to 212 BC.
22. Archimedes applied the mathematical principle of the screw by developing a
________________________________ screw that was used to transport water from a lower
level to a higher one, allowing for crops to be grown in fields that were higher in elevation than
the local water source.
23. By the first century BC, screws made from ________________________ were common
throughout the Mediterranean world.
24. In late Medieval Europe (1400-1550 BC) screws made from __________________ were
developed.
25. The earliest screw “drive” was the ________________________. This drive suffered from a
tendency to “cam-out” (slip, strip, or pop-out) when under torque.
26. In the early 20th century, the square drive and the ________________ driver were developed
for use in the auto industry. Both drives resist cam-out under much higher torque loads than
slot drives do.
27. When a driver slips, strips, and pops-out of a screw head under torque, it is known as
__________________ - _________________.
28. ___________________ can be thought of as a rotating force.
29. The most popular/common screw drive today is the _____________________________.
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Glues, Nails, and Screws Worksheet – Answer Key
Part 1:
1. A compound that bonds two materials together
2. Natural and synthetic
3. Plants and animals
4. Hooves and hides
5. Hide glue
6. Polyvinyl acetate
7. A long molecule made up of chains of identical parts known as monomers
8. Yellow; carpenters glue
9. Polyurethane
10. Anything to anything
EC: Elmer is the husband of Elsie the Cow

Part 2:
11. Wedge
12. Currency
13. Burn their houses down and then pick up the nails
14. Iron
15. Beaten into shape by hammer blows
16. Iron
17. Cut
18. Thomas Jefferson
19. Wire
20. Denarius
EC: penny

Part 3:
21. Archimedes
22. Spiral helix
23. Wood
24. Metal
25. Slotted
26. Square
27. Cams-out
28. Torque
29. Philips
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Unit Four: Wood, Fasteners and Tools
Lesson #6: Nail types and Their Uses
Objectives
Students will be able to…


Identify nail types and their uses.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Nail Types and Their Uses Handout
Nail Types and Their Uses Chart
YouTube video https://www.youtube.com/watch?v=CUTTmtLKD2g
YouTube video https://www.youtube.com/watch?v=ZBfkmPt-WYw

Lesson Sequence







Pass out nail types and their uses handout . Have students read this handout in
partners and fill in the nail types and their uses chart . (20 minutes)
Review the chart and the student’s finding together as a class. (10-15 minutes)
Watch the YouTube video https://www.youtube.com/watch?v=CUTTmtLKD2g (5 minutes)
Watch the YouTube video https://www.youtube.com/watch?v=ZBfkmPt-WYw (3 minutes)
Answer any questions students may have from the videos. (5 minutes)
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Assessment
Collect student’s charts they filled in and use this data to determine if students understand
the material. Check for understanding by questioning and calling on random students.

Accommodations/Modifications
One-on-One Support
Provide a Chart Already Filled in For Students
Strategic Pairing
Highlight Important Information on Handout
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Nail Types and Their Uses
Although nails are the most commonly used fastener, the use of staples to attach wood structural
members is growing. For certain operations, screws and bolts are required. In addition, various metal
devices exist for anchoring materials into concrete, masonry, and steel.
NAILS
The parts of the nail are the head, shank or shaft, point, and the gripper marks – slight
grooves incised into the shank near the head of most (but not all) varieties of nails.
Sometimes, nails are referred to by their length in inches, but more often the traditional
terminology of the penny is used. Penny is abbreviated with the lowercase letter d. It
indicates the length of the nail. A 6d (6penny) nail is 2-inches long. A 10d (10penny) nail is 3-inches long. These measurements apply to
common, box, casing, and finish nails only. Nails shorter
than one inch are generally identified by fractions of an inch
rather than by pennies. Brads and small box nails are
identified by their actual length and gauge number.
Nails are made of brass, aluminum, and copper, though
most often of steel. The steel may be plain or galvanized,
the latter being the right choice for damp applications where
a rust-resistant nail is required.
A nail, whatever the type, should be at least three times as long as the thickness of the wood it is
intended to hold. Two-thirds of the length of the nail is driven into the other piece of wood for proper
anchorage. The other one-third of the length provides the necessary anchorage of the piece being
fastened. Protruding nails should be bent over to prevent damage to materials and injury to personnel.
There are a few general rules to be followed in the use of nails in building. Nails should be driven at an
angle slightly toward each other to improve their holding power. You should be careful in placing nails
to provide the greatest holding power. Nails driven with the grain do not hold as well as nails driven
across the grain. A few nails of proper type and size, properly placed and properly driven, will hold
better than a great many driven close together. Nails can generally be considered the cheapest and
easiest fasteners to be applied.
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Basic Nail Types
Nails, the most common type of metal fasteners, are available in a wide
range of types and sizes. Wire nails are indeed the rule today, but not
all wire nails are the same. They vary in size and in other ways as well.
Common Nail - As the name suggests, these are your everyday nails.
Used for rough construction work, the common nail can be purchased in lengths varying from one to
six inches (2d to 60d). The largest common nails are usually known as spikes.
Box Nail - These look like common nails but are thinner. This means they are less likely to cause splits
in the wood; as they displace less wood, they also have less holding power, so are not generally used
where structural strength is critical. Box nails are generally available in lengths from one inch to three
and a half inches.
Finishing Nail - Finishing nails are (surprise, surprise) used for finish work. When the nail head will
show in the final product (as with moldings, for example), finishing nails are often used because their
barrel-shaped heads are small and can be driven below the surface of the wood using a nail set (a
technique called countersinking). Finishing nails are generally available in lengths ranging from one to
four inches (2d to 20d).
Casing Nail - A near relation of the finishing nail, the casing nail is slightly larger and has increased
holding power. It is most often used for attaching moldings such as window and door casings where
added strength is required.
Brad - Brads are essentially diminutive finishing nails, proportionately smaller in diameter and length
(one inch or less). They are used in making frames, attaching plywood paneling, and in cabinetwork.

Specialty Nails
Various nails are manufactured for specific purposes, with differently proportioned and shaped heads
and shafts. Some nails are specially coated with zinc, cement, or resin materials. Some have threading
for increased holding power of the nails. Nails are made from many materials, such as iron, steel,
copper, bronze, aluminum, and stainless steel.
Annular Ring Nail - Often sold in galvanized steel, annular ring nails are commonly used as siding
nails, to hold clapboards or shingles in place, or for underlayment or paneling. They are thin, lined with
rings for added holding power, and resistant to rust.
Spiral Flooring Nail - Spiral flooring nails feature a spiraled shaft and were traditionally used for
nailing subfloors. Nail guns and the specially designed nails used in them have superseded these nails
in much construction work today.
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Duplex Nail - This is a variation of the common nail. Featuring a second head formed a short distance
down the shaft from the end of the nail, the duplex nail is used for temporary construction (like
scaffolding and staging) because it can be driven snug yet be easily removed.
Roofing Nail - Roofing nails have disproportionately large, round heads and heavier shafts for their
length. They are designed to hold roofing materials in place, composition and asphalt- based materials.
In order to resist rust, roofing nails are heavily galvanized or made of aluminum. Three-quarter inch to
one-and-three- quarter-inch sizes are usual; the penny system is not used in reference to roofing nails.
Drywall Nails - Drywall nails, which feature rings on their shafts, are sold for hanging wallboard; their
heads are traditionally driven slightly below the surface of the plaster panel (the hammer stroke
creates a dimple that is then filled in with joint compound or plaster). Cement-coated nails are roughly
the size and weight of box nails but are coated with a resin for added holding power. They’re used to
nail outside sheathing.
Masonry Nail - Several types of masonry nails are sold; all are designed to be driven into brick or
concrete walls. These hard nails may be rectangular in section or have fluted shafts, but all are
hardened to resist bending and breaking as they are driven into almost rock-hard materials. Given the
nature of masonry materials, be sure to wear safety glasses or goggles when nailing masonry nails, as
flying chips pose a danger to your eyes.
Cut Flooring Nail - The lone surviving direct descendant of the once dominant cut nail is the flooring
nail. These nails are large, strong, and are often used in a nailing machine.
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Nail Types and Their Uses Chart
Name

Description & Picture

Uses

Sizes
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Unit Four: Wood, Fasteners and Tools
Lesson #7: Threaded Fastener Notes
Objectives
Students will be able to…


Identify the different types of threaded fasteners.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
YouTube video https://www.youtube.com/watch?v=A8kN37b0iDY
Threaded Fastener Notes

Lesson Sequence


Watch the YouTube video https://www.youtube.com/watch?v=A8kN37b0iDY (10
minutes)



Read as a class Threaded Fastener Notes . As you read highlight the important
sections. Most students will highlight everything in the sentence or paragraph, but the
emphasis should only be on the key words. Use as a guideline the categories on the
nail chart.



Answer any questions the students may have as you are reading.



Exit ticket: Students should write down three things they learned from the video/notes.
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Assessment
Use exit ticket data to display knowledge on content that was taught today.

Accommodations/Modifications
Highlight Important Information on Notes Handout Prior To Reviewing the Notes
Check for Understanding
One-on-One Support
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Threaded Fastener Notes
Drive Types
The slot-drive screw has a single slot in the fastener head and is driven by a flatbladed screwdriver. The slotted screw is common in woodworking applications but is
not often seen in applications where a power tool would be used, due to the tendency
of a power driver to slip out of the head and potentially damage the surrounding
material. The tool used to drive a slot is called a slot-head, flat-tip, or flat head.

The chief advantage of the Phillips screw drive over the Slot was that the driver did not
slip out as easily, especially when using a power tool to drive them, however they were
designed to purposely cam-out when the screw stalled, to prevent the fastener
damaging the work or the head, instead damaging the driver.

Commonly known as the square -drive screw, it has a square-shaped socket in the
screw head and a square protrusion on the tool. Both the tool and the socket have a
taper to make inserting the tool easier. Square screwdrivers are easy to use onehanded, since the tapered socket retains the screw, even if it is shaken. They also
allow for the use of angled screwdrivers and trim head screws. The socket-headed
Square screws are self- centering, reduce cam out, stop a power tool when set, and
can be removed if painted-over or old and rusty.

Commonly known as the TORX - drive screw, it uses a star shaped recess in the
fastener with six rounded points. It was designed to permit increased torque transfer
from the driver to the bit compared to other drive systems. Torx is very popular in the
automotive and electronics industries due to resistance to cam out and extended bit
life, as well as reduced operator fatigue by minimizing the need to bear down on the
drive tool to prevent cam out.
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W ood screw
Generally, has an unthreaded shank below the head. It is designed to attach two pieces of
wood together.

Notice the lack of threads on the top
portion. This is so you can drill a smaller
clearance hole or eliminate it altogether.
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Dryw all screw
Specialized screw with a bugle head that is designed to attach drywall to wood or metal studs,
however it is a versatile construction fastener with many uses. The diameter of drywall screw
threads is larger than the shaft diameter.

Has threads all the way to the top. Often
used in woodworking applications because
it is cheap, but you must drill a clearance
Head
Shank

Body &
Threads

Point

When you want

Counterbore
Countersink

to cover/hide
the screw.

Clearance
Hole

When the
visibility of
the screw

Pilot

⅓ of Screw
⅔ of Screw
⅛ of minimum

Counterbore: Use when you want to cover the head of the screw with a plug or button.
Drilled slightly larger than the screw head and about 1⁄4”-3/8” deep.
Countersink: Use when the appearance of the screw head is not an issue. Generally drilled
deep enough so the top of the screw head is even with the surface of the material or slightly
below.
Clearance Hole (Shank Hole): Drilled so that the threads of the screw do not touch the
piece of material that the screw is inserted through first. If no clearance hole is drilled the
screw threads can hold the pieces of material apart. Also used so that the material will not
split. Correct size: Outer diameter of screw threads.
Pilot Hole: Guides the screw in the correct direction AND makes room for the shank of the
screw so that it does not split the material. Correct size? - Inner diameter of screw threads.
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How to Use a Screwdriver
P arts of a Screw driver
The screwdriver consists of four parts: 1) The handle, 2) the shank, 3) the blade, and 4) the
tip.

Types of Screw drivers
Screwdrivers are distinguished from each other based on their tip and what
type of screw they drive. The two most common screwdriver tips are:
1) the slot head screwdriver
2) the Phillips-head screwdriver
Slot head screwdriver (Flathead/regular screwdriver). A slot head screwdriver consists
of a single, flat blade that fits in the single slot of traditional screws. You find these
everywhere, though the practice of using screws with slotted drives is on the decline because
the screwdriver slips out of the slot, particularly when you are applying heavy torque to really
tighten down (or loosen, for that matter) these types of screws.

Phillips-head Screwdriver. A Phillips-head screwdriver has a four-star point at
the end that fits into the corresponding screw’s shallow, cross-shaped depression.
This design allows a user to apply more torque than is possible with a flathead
screwdriver. The depression forces the blades of the Phillips screwdriver to slip out
before any damaging over-torqueing can occur.

Select the Correct Screw driver
The biggest mistake people make when using a screwdriver is using the wrong kind for the
job. Consequently, they either strip the screw, making it difficult to remove if they need to, or
they damage a perfectly good screwdriver. Avoid these headaches by following these tips.
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Slot head screwdrivers for slot screws, Phillips-head screwdrivers for Phillips-head screws.
You’d think this would be obvious, but a lot of people will take a flathead screwdriver to a
Phillips screw when they don’t have a Phillips-head screwdriver handy. Sure, you might be able
to get away with it a few times, but you’re risking stripping the screw or damaging the blade
on your screwdriver.
•

Use the right tip size. The tip of the screwdriver should completely fill the slot of the
screw you’re driving or removing. If the tip is too narrow, there will be considerable loss
of leverage while driving, which means you’ll have to use more muscle to drive the
screw. Also, you risk stripping the screw and bending the tip of your screwdriver.

•

If the tip is too wide, you risk damaging the surface you’re screwing into.

•

If the tip is too thick, the blade won’t fit in the screw slot and will just slip out as you’re
driving.

How to Use a Screw driver
Create a pilot hole. When driving screws into wood, it’s a good idea to drill a pilot hole first.
Without pilot holes, screws tend to follow the grain of the wood, which results in crooked
screws. Thus, pilot holes ensure that you drive the screw in straight.
Moreover, pilot holes prevent the wood from splinting as you drive the screw in. For small
screws in softwood, make a pilot hole by using a punch hole and an awl. For
larger sized screws and all screws in hardwood, drill a pilot hole with a boring tool
of some kind.
Start the screw. Place the screw on the driver tip and hold both screw and tip
together with the fingers of one hand. Apply very little pressure on the driver
while turning in a clockwise direction until the screw engages the wood.
Keep driving. When the screw’s thread engages with the wood, move your fingers that were
holding the screw in place to the screwdriver shank. Use these fingers as a guide to hold the
tip directly in line with the screw. Apply enough pressure on the driver to keep it in the slot.
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Screw driver Tips
Rub beeswax or soap on screw threads. This makes screws easier to drive, especially in
hardwood.
For tough to reach places, use a screw holder. Sometimes you just
can’t get your hands into a place to hold a screw as you start driving it. For
moments like this, bust out a screw holder. It’s placed on the end of your
screwdriver and has a set of jaws that holds the screw in place as you start
the driving.
Get more power. For more driving power, use a screwdriver with a shorter shank. Also, try
exerting downward pressure on the top of the screwdriver with your free hand.

M aintaining Your Screw drivers
Use screwdrivers for driving screws only. Screwdrivers do one job: drive and draw
screws. They shouldn’t be used as putty knives and wood chisels, or for opening paint cans.
Using your screwdriver for a purpose it wasn’t meant for will only result in a damaged
screwdriver.
Keep the tip square (just like your chin). No matter how much care you take with your
screwdrivers, they’re bound to get worn or chipped. If you notice your screwdriver’s tip getting
a bit rounded or chipped, avoid using it. You risk the screwdriver slipping from the screw and
either injuring yourself or the surface that you’re screwing into. To correct any rounding or
chipping in your tip, just grind it square with a bench grinder. Avoid overheating the tip. You’ll
mess up the metal’s temper if you do.
Oil things up. To avoid rusting, keep your tools stored in a cool, dry place. It also doesn’t
hurt to rub the shank down with oil and take some steel wool to your screwdrivers every now
and then.
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Unit Four: Wood, Fasteners and Tools
Lesson #8: Screws, Drives, and Screwdrivers
Objectives
Students will be able to…


Understand that a screwdriver is a simple machine.



Demonstrate their knowledge with the fasteners content.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
A screw is a simple machine handout
YouTube video https://www.youtube.com/watch?v=SR97M7f9TPQ
Fasteners Test

Lesson Sequence


Read A Screw is a sim ple m achine handout as a class. Answer any questions. (1015 minutes)



Watch YouTube video https://www.youtube.com/watch?v=SR97M7f9TPQ (8 minutes)



Review content about fasteners. Answer any questions. (5-10 minutes)



Hand out Fasteners Test. (20-30 minutes)
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Assessment
Use assessment data from Fasteners test to see if students still need any clarification on this
material or if they understand the content.

Accommodations/Modifications
One-on-One Support
Test Read Aloud
High Light Important Information
Extra Time
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A Screw is a Simple Machine
The wedge is a type of inclined plane that performs its function by
separating or holding devices apart. While other inclined planes remain
stationary, wedges may be in motion while doing their job. A wedge
can be a single inclined plane (like a doorstop) or a double inclined
plane (like an axe).
Below are some more wedges. See if you can determine which single inclined planes are or
which double inclined planes are.
Knife

Nail

Scissors

Chisel

Plow

Single wedge
Inclined
Double wedge

Split

The screw is an inclined plane wrapped around a central cylinder. This inclined plane
allows the screw to move itself or to move an object or material surrounding it when
rotated.
Thread

Drill Bit

Central cylinder
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Fasteners Test
Part 1: Adhesives (Glues)

Circle the correct answ er.
1. What is an adhesive?
A. A compound that bonds two pieces of material together

C. A Helix

B. A simple machine known as a wedge.

D. Deciduous

2. What is the most commonly used wood glue today?
A. Polyvinylacetate (PVA)

B. Yellow glue

C. Carpenters glue

D. All of them

3. What are the two basic categories of glue?
A. Natural and synthetic

C. Epoxy and synthetic

B. White glue and yellow glue

D. Polyurethane

4. Which of the following are examples of natural adhesives?
A. Tree sap

B. Plant resins

C. Egg whites

D. All of them

5. Which of the following are examples of synthetic adhesives?
A. Carpenters glue

B. Hide glue

C. Hoof glue

D. All of them

Extra Credit: What is the name of the bull on the bottle of Elmer’s glue?
A. Ernie

B. Elmer

C. Eugene

D. All of them

Part 2: Nails

Circle the correct answ er.
6. What is a nail?
A. A simple machine known as a wedge.

C. A natural adhesive

B. An inclined plane with a helix wrapped around it.

D. None of them

7. Nails were among the first items to be produced from which of the following metals?
A. Steel

B. Iron

C. Copper

D. Titanium

C. Copper

D. Titanium

8. What material are nails made from today?
A. Steel

B. Iron
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9. What famous early American manufactured nails at his home known as Monticello?
A. George Washington B. Benjamin Franklin C. Thomas Jefferson D. None of them
10. What do we call nails that are cut from iron or steel sheets?
A. Slit nails

B. Hand wrought

C. Sheet nails

D. Cut nails

Extra Credit: What would early American settlers do to retrieve their nails from their homes as they
move west?
A. Burn their houses down
B. Pull the nails out; one by one
C. They didn’t bother to retrieve them
D. Dismantle their house, and have professional retrievers pull the nails out.
Part 3: Screws

Circle the correct answ er.
11. What ancient Greek calculated the value of pi, and applied the mathematical principle of the screw?
A. Aristotle

B. Aerosmith

C. Archimedes

D. Aristarchus

12. What is a screw?
A. An inclined plane with a helix wrapped around it

C. A natural adhesive

B. A simple machine known as a wedge

D. None of them

13. What material were the oldest screws made from?
A. Wood

B. Fish bones

C. Carbon fiber

D. Titanium

14. What do we call it when a screwdriver pops out of the screw head due to the application of too
much torque?
A. Cam-out

B. Tear-out

C. Peel-out

D. Frustrating

15. What is the most popular/common screw-drive type today?
A. Robertson

B. Phillips

C. TORX

D. Tri-Wing

Extra Credit: What creature produces a screw-shaped egg case that protects the young within by
keeping it safely anchored in the place it was laid?
A. Mountian goat

B. Tree snake

C. Sparrow

D. Horn shark
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Fasteners Test - Answer Key
Part 1: Adhesives (Glues)

Circle the correct answ er.
1. What is an adhesive?
A. A compound that bonds two pieces of material together.

C. A Helix

B. A simple machine known as a wedge.

D. Deciduous

2. What is the most commonly used wood glue today?
A. Polyvinylacetate (PVA)

B. Yellow glue

C. Carpenters glue

D. All of them

3. What are the two basic categories of glue?
A. Natural and synthetic

C. Epoxy and synthetic

B. White glue and yellow glue

D. Polyurethane

4. Which of the following are examples of natural adhesives?
A. Tree sap

B. Plant resins

D. All of them

C. Egg whites

5. Which of the following are examples of synthetic adhesives?
A. Carpenters glue

B. Hide glue

C. Hoof glue

D. All of the

Extra Credit: What is the name of the bull on the bottle of Elmer’s glue?
A. Ernie

B. Elmer

C. Eugene

D. All of them

Part 2: Nails

Circle the correct answ er.
6. What is a nail?
A. A simple machine known as a wedge.

C. A natural adhesive

B. An inclined plane with a helix wrapped around it.

D. None of them

7. Nails were among the first items to be produced from which of the following metals?
A. Steel

B. Iron

C. Copper

D. Titanium

8. What material are nails made from today?
A. Steel

B. Iron

C. Copper

D. Titanium

9. What famous early American manufactured nails at his home known as Monticello?
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A. George Washington

B. Benjamin Franklin

C. Thomas Jefferson D. None of them.

10. What do we call nails that are cut from iron or steel sheets?
A. Slit nails

B. Hand wrought

C. Sheet nails

D. Cut nails

Extra Credit: What would early American settlers do to retrieve their nails from their homes as they moved
west?
A. Burn their houses down
B. Pull the nails out; one by one
C. They didn’t bother to retrieve them
D. Dismantle their house, and have professional retrievers pull the nails out.
Part 3: Screws

Circle the correct answ er.
11. What ancient Greek calculated the value of pi, and applied the mathematical principle of the screw?
A. Aristotle

B. Aerosmith

C. Archimedes

D. Aristarchus

12. What is a screw?
A. An inclined plane with a helix wrapped around it
B. A simple machine known as a wedge

C. A natural adhesive
D. None of them

13. What material were the oldest screws made from?
A. Wood

B. Fish bones

C. Carbon fiber

D. Titanium

14. What do we call it when a screwdriver pops out of the screw head due to the application of too much
torque?
A. Cam-out

B. Tear-out

C. Peel-out

D. Frustrating

15. What is the most popular/common screw-drive type today?
A. Robertson

B. Phillips

C. TORX

D. Tri-Wing

Extra Credit: What creature produces a screw-shaped egg case that protects the young within by
keeping it safely anchored in the place it was laid?
A. Mountain goat
B. Tree snake
C. Sparrow

D. Horn shark
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Unit Four: Wood, Fasteners and Tools
Lesson #9: Introduction to Hand Tools
Objectives
Students will be able to…


Begin to identify the different hand tools.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Hand Tools Vocabulary Worksheet
YouTube video https://www.youtube.com/watch?v=4o0tqF0jDdo

Lesson Sequence


Introduce to the class hand tools.



Pass out the hand tools vocabulary worksheet.



Watch the YouTube video https://www.youtube.com/watch?v=4o0tqF0jDdo (33
minutes).



Have students fill out the Hand Tools Vocabulary W orksheet while watching.



Answer any questions and fill in any vocabulary words that were not discussed in the
video. (10-15 minutes)
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Assessment
Check for understanding throughout the lesson and video. Call on random students to
answer questions you pose to the class.

Accommodations/Modifications
Provide the Vocabulary Worksheet Already Filled Out for Students Who Struggle
Check for Understanding
One-on-One Support
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Hand Tool Vocabulary Worksheet
1. Orient

2. Parallel

3. Countersink

4. Pilot hole
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5. Arc

6. Radius

7. Penny (d)

8. Mortise

9. Legible
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10. Corresponding

11. Pivot

12. Intersect

13. Hammer

14. Nail set
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15. Saw

16. Plane

17. Chisel

18. Brace

19. Drill
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20. Tape measure

21. Ruler/yard stick

22. Compass

23. Square

24. T-bevel
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25. Marking gauge
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Unit Four: Wood, Fasteners and Tools
Lesson #10: Identification of Project Tools
Objectives
Students will be able to…


Identify the different types of hand tools and their proper functions.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Examples of Hand Tools
Hand Tool Identification Worksheet
Hand Tool Power Point
https://documentcloud.adobe.com/link/track?uri=urn%3Aaaid%3Ascds%3AUS%3Ad16689d5ad89-47ad-8e27-8283d2ca847b

Lesson Sequence


Have examples of each tool used in the construction of the hand tool project. Hold each
one up and ask the students if they know what each is used for.



Hand out Hand Tool I dentification W orksheet . Have students write down a
description of the tool as you hold the tool up and discuss it with the pow er point.
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Assessment
Check for understanding by holding up the physical example of the hand tool and having
students identify the name of the hand tool. Call on random students to answer.

Accommodations/Modifications
Peer Support
Extra Time to Copy Down Power Point Descriptions
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Hand Tool Identification Worksheet
Directions: write a description of each hand tool, in the space provided.

Hammer
Framing:

Finish:

Nail set:

Hand saws
Cross cut:

Coping:

Miter/back:
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Compass/keyhole:

Hacksaw:

Hand plane:

Chisel:

Brace and bit:

Hand drill:

Tape measure:
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Ruler/yard stick:

Compass:

T-bevel:

Marking gauge:
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Unit Four: Wood, Fasteners and Tools
Lesson #11: How to use a Saw
Objectives
Students will be able to…


Use a saw in a safe manner and identify the different parts of a saw.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Example of a Saw
YouTube video https://www.youtube.com/watch?v=IFbA-tG4wwA
YouTube video https://www.youtube.com/watch?v=mObp8UatQXM
Saw Review Worksheet

Lesson Sequence


Show the Exam ple of the Saw to the class. Ask students to tell you what they
already know about it. Then begin by introducing the functions of the saw to the class.
(5-10 minutes)



Watch the YouTube video https://www.youtube.com/watch?v=IFbA-tG4wwA Answer
any questions students may have (15 minutes)



Watch the YouTube video https://www.youtube.com/watch?v=mObp8UatQXM
Answer any questions students may have (10 minutes),
© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM



Pass out the Saw R eview W orksheet . Have students work on this individually so you
can use this information to tell you what information they understand and what may
need to be re-taught. (15-20 minutes)

Assessment
Use data from the saw review worksheet.

Accommodations/Modifications
One on One Support
Check for Understanding
May Use Notes for Saw Review Worksheet If Needed
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Saw Review Worksheet
Directions: Fill in the blanks below with the appropriate answers.

1. List the parts of the saw:

2. Name the two types of saw families: ___________________________
___________________________
3. Which part of the saw does the cutting? ________________________________
4. Each tooth on the saw blade goes slightly to the left or right. What is this called?
________________________
5. The space that the saw creates in the wood in order to let the blade slide through without
binding is called the _________________________.
6. List and describe two other types of saws:
____________________________________________________________________________
____________________________________________________________________________
7. The man below is cutting with a saw. At what angle is he cutting the wood at?

Crosscut
Saw

Rip Saw
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Saw Review Worksheet-Answers
Directions: Fill in the blanks below with the appropriate answers.

1. List the parts of the saw:

2. Name the two types of saw families: Crosscut and Rip
3. Which part of the saw does the cutting? Teeth
4. Each tooth on the saw blade goes slightly to the left or right. What is this called? Set
5. The space that the saw creates in the wood in order to let the blade slide through without
binding is called the

Kerf.

6. List and describe two other types of saws:
Coping Saw: Small saw used to assist in cutting wood trim
Backsaw: Has a reinforced back in order to assist in making straight cuts
7.The man below is cutting with a saw. At what angle is he cutting the wood at?

Crosscut Saw___45°

Rip Saw __60°
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Unit Four: Wood, Fasteners and Tools
Lesson #12: How to use a Speed Square and Sliding T-Bevel
Objectives
Students will be able to…


Learn how to use a speed square tool.



Learn how to use a sliding t-bevel tool.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Speed Square (1 for each student)
YouTube video https://www.youtube.com/watch?v=G2EieDGWoSA
Sliding T-bevel (1 for each student)
YouTube video https://www.youtube.com/watch?v=_Q8QhDAjJgg

Lesson Sequence


Introduce a Speed Square. Ask students if they remember what they may use a speech
square for and how it may be used. Demonstrate how to use a speed square. (5
minutes)



Watch the YouTube video https://www.youtube.com/watch?v=G2EieDGWoSA
Answer any questions students may have (5-10 minutes)
© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM



Pass out Speed Squares and have students practice using a speed square. (5-10
minutes)



Introduce a sliding T-bevel . Ask students if they remember what they may use a Tbevel for and how it may be used. Demonstrate how to use a T-bevel (5 minutes)



Watch the YouTube video https://www.youtube.com/watch?v=_Q8QhDAjJgg
Answer any questions students may have (5-10 minutes)



Pass out Sliding T-bevel and have students practice using a T-bevel. (5-10 minutes)

Assessment
While students are practicing how to use a speed square and sliding T-bevel roam around
the room and observe students who may need more support.

Accommodations/Modifications
One on One Support
Check for Understanding
Pair Up with Partners
Visuals to Support How to Use Tools If Needed
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Unit Four: Wood, Fasteners and Tools
Lesson #13: How to use a Plane
Objectives
Students will be able to…


Use a plane correctly and safely.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Planes
Bench or Block Plane Handout
YouTube Video https://www.youtube.com/watch?v=sMSWSriUUWg
YouTube Video https://www.youtube.com/watch?v=-YkNA24s4Ho
Plane Review Worksheet

Lesson Sequence


Introduce a plane . Ask students if they remember what they may use a plane for and
how it may be used. Demonstrate how to use a plane. (5 minutes)



Pass out the Bench or Block P lane Handout. Read together and have students
highlight important information. (10 minutes).



Watch the YouTube Video https://www.youtube.com/watch?v=sMSWSriUUWg
Answer any questions students may have (10 minutes).
© BITA: A program promoted by California Homebuilding Foundation

BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM



Watch the YouTube Video https://www.youtube.com/watch?v=-YkNA24s4Ho Answer
any questions students may have (10 minutes).



Pass out the P lane R eview W orksheet . Have students work on answering these
questions independently. Collect before they leave the class. (10-15 minutes).

Assessment
Use results from the Plane Review Worksheet to assess student understanding.

Accommodations/Modifications
Students May Use Notes
One on One Support
Highlight Important Information
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Bench or Block Plane Handout
Hand planes fall into two major categories: bench planes and block planes. The difference is whether
the bevel faces up or down. On bench planes, the bevel always faces down, while on block planes, the
bevel always faces up. The bevel angles mean that bench planes excel at cutting with the grain while
block planes are good for cutting end grain or against the wood grain.
Sharp and properly adjusted, a hand plane will also leave a much better finish on the wood that you're
working on than any machine or power tool could ever hope to accomplish. Some woodworkers don't
even bother to use sandpaper on their work, instead leaving a glassy, smooth finish done purely by
hand planning. That's why these venerable tools--planes go back to Roman times--still fit into today's
shop.

Jack Plane
Bench planes are generally categorized according to length. Common bench
planes range in length from 9 to 22 inches or more. The longer the plane, the
better it will straighten an edge, because the long body bridges dips and rises
in the board's surface.
The most versatile of these is the jack plane. It is fairly heavy duty and
removes wood quickly and efficiently. The iron is positioned bevel-down in a bench plane. So, on the
push stroke, place greater pressure on the toe. They are held with two hands, with the front hand
holding a knob and the back hand gripping a handle (called a tote). The blades on bench planes are
angled at 45°, and they are positioned with the bevel side down. A chip breaker lies on top of the
blade in a bench plane; it directs wood shavings up and away and helps to reduce the stuttering or
skipping movement known as chatter.
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Blocks planes
The block plane ranks near the top for versatility and convenience.
They’re small little tools that work well for chamfering or trimming
end grain like you would for dovetails, but too short to straighten
boards.
At only 6 in. to 7 in. long, a block plane is designed to be used with
one hand, and it can fit easily inside a tool pouch. For projects such
as cabinets, these small planes have a variety of uses: chamfering, cutting end grain, leveling corner
joints, trimming miters, cleaning up saw cuts, and smoothing straight and curved edges. Block planes
are available in standard and low-angle versions. The blade on a standard-angle block plane is set at
20°; the blade on a low-angle block plane is set at 12°, which is better for cutting end grain and
adjusting miters. Because the blade angle on both of these models is much lower than that on a bench
plane, chatter is naturally reduced; at the same time, the risk of tear out is greater.
If a carpenter has only one plane on a job site, it’s likely to be a standard-angle block plane. These
handy little tools are useful for back-beveling miters, chamfering edges, scribe-fitting panels, and
angling cedar shingles for woven corners.
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Plane Review
Directions: Read and answer all questions below. Write answers on answer sheet.

1.

In order to cut a smooth straight edge do you plane with the grain or against the grain?
________________________________________________________________________

2.

What type of plane is best suited for planing a face or an edge of a board?
________________________________________________________________________

3.

What type of plane is best suited for planing an end or a chamfer?
________________________________________________________________________

4.

Which part of a Jack Plane is used to adjust the plane iron out or draw it in?
________________________________________________________________________

5.

Which part of a Jack Plane is used to adjust the plane iron laterally (to the left or right)?
________________________________________________________________________

6.

The main purpose behind planning a board is to make sure faces, edges and ends are at what
angle from one another?
________________________________________________________________________

7.

The steps in squaring a board properly go from squaring a face to squaring an edge to squaring
an ________________________________________________________________________

Directions (8-9): Use word bank below and list the following parts of the planes:
Lever Cap

Plane Iron

8A

Knob

Adjusting screw

9A
8B
9B

8A ___________________________

9A___________________________

8B ___________________________

9B___________________________
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Plane Review-Answer Key

1. with the grain
2. jack plane
3. block plane
4. adjusting nut
5. lateral adjust lever
6. 90 degrees
7. End
8. A-Lever cap

B-adjusting screw (nut)

9. A- Plane Iron

B. knob

10. Rabbet Plane-used to plane the inside of rabbet joints
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Unit Four: Wood, Fasteners and Tools
Lesson #14: How to use a Brace & Bit, Hammer, and Chisel
Objectives
Students will be able to…


Use a brace and bit correctly.



Use a hammer correctly.



Use a chisel correctly.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Brace and Bits (one for each student)
YouTube video https://www.youtube.com/watch?v=fgiJxBlGYe0
How To Handle A Hammer Notes
Hammers (one for each student)
YouTube video https://www.youtube.com/watch?v=x8Wn4zd1_fw
Chisels (one for each student)
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Lesson Sequence


Introduce a brace and bit. Ask students if they remember what they may use a brace
and bit for and how it may be used. Demonstrate how to use a brace and bit. (5
minutes)



Watch YouTube video https://www.youtube.com/watch?v=fgiJxBlGYe0 Answer any
questions students may have (10 minutes).



Have students practice using a brace and bit. (5-10 minutes).



Introduce a ham m er. Ask students if they remember what they may use a hammer
for and how it may be used. Demonstrate how to use a hammer correctly. (5 minutes)



Pass out and review The How to Use A Ham m er Notes (10 minutes).



Have students practice using a hammer (5 minutes).



Introduce a chisel . Ask students if they remember what they may use a chisel for and
how it may be used. Demonstrate how to use a chisel. (5 minutes)



Watch YouTube video https://www.youtube.com/watch?v=x8Wn4zd1_fw Answer
any questions students may have (10 minutes).



Have students practice using a chisel (5 minutes)

Assessment
Roam the room while students are practicing using tools independently. Support students as
needed.

Accommodations/Modifications
One on One Support
Partner Pairing
Check for Understanding
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How to Handle a Hammer Notes
Types of Ham m ers
Proper hammering begins with selecting the right hammer for the job. Using a
hammer for tasks that it’s not suited for can result in injury and shoddy work.

16-ounce claw hammer. If you’ve only used one kind of hammer in your life,
it’s probably this one. Its curved back makes it ideal for pulling out nails. This is a
must for any toolbox.

16-ounce ripping hammer. When you have a small demolition job, this is your
go-to hammer. Unlike the claw hammer, the back of a ripping hammer is straight.
It’s used for heavy carpentry work, framing houses, and of course, ripping crap up.

Rubber mallet. Use a rubber mallet when you hammer a finished-metal surface.

Ball peen hammer. Ball peen hammers are used in metalworking tasks like center
punching and shaping soft metal

Drywall hammer. The serrated face of this appropriately named hammer gives you
a better grip on the nail when installing drywall. You can use its hatchet-shaped back
for cutting drywall.

Sledgehammer. For big demolition jobs, bring out the big guns. Concrete, walls,
and porcelain bathtubs are no match for a 10-pound sledgehammer.
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Ham m er Safety
Use the right hammer for the job!
1. Don’t upholster a couch with a sledgehammer or drive drywall nails with a tack hammer. You
won’t get the job done right, and you might end up injuring yourself.
2. Don’t strike a hardened steel surface with a steel claw hammer. Flying metal chips can injure
you or a bystander.
3. Never use a hammer with a loose or broken handle. The hammer’s head could come flying off
while in use. If you don’t want to explain to your wife why grandma’s china cabinet is in a
million pieces, replace the handle if it’s loose or cracked.
4. Never use a hammer with a chipped or cracked head. It’s an accident waiting to happen.

How to Handle a Ham m er
1. Where to hold the hammer Hold the hammer like you’re shaking hands with somebody.
When you need more control over the hammer, like when you’re starting a nail, grip the
hammer closer to the hammer head. When you need power, grip the hammer near the handle’s
end.
2. Starting the nail. Place the nail where you want to drive it and hold it between the thumb and
forefinger of your non-dominant hand. Place your fingers near the top of the nail when holding
it. If you hold the nail near the bottom, a missed hammer swing will crush your fingers between
the wood and the hammer. Not a pleasant feeling.
Grip the hammer near the middle of the handle. Tap the nail lightly until the nail has sunk into
the wood enough that it can stand on its own.
If you’re driving in nails that are too small to hold between your thumb and forefinger, use this
handyman tip: Grab a piece of thin cardboard or thick paper and push the nail through it.
Instead of holding onto the nail, you hold onto the cardboard. Remove the cardboard before
you finish driving the nail.
For some hardwoods, it’s a good idea to drill a pilot hole before you hammer in a nail. It makes
the job easier and prevents the wood from splitting.
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3. Preventing wood splitting. In addition to creating a pilot hole, lubricating the nail with
beeswax and blunting the nail will also keep the wood from splitting. To blunt a nail, simply tap
the nail point with your hammer. Also, avoid hammering a nail into the grain of the wood.
4. Swing from the elbow for power; swing from the wrist for control. For maximum
power and efficiency, swing from the elbow. When you need more control and finesse, swing
from the wrist. Many hammer newbies try to hammer with just wrist action.
5. Focus on the nail, not the hammer. When hammering, you want to avoid sideways and
glancing blows. To score a direct hit every time, focus on the nail head, not the hammer.

6. Let the weight of the hammer do most of the work. You don’t need to use every ounce
of strength in your body when hammering. That will only lead to wild swings and bent nails.
The weight of the hammer’s head plus your smooth swing provides enough force to get the job
done.

R em oving Nails
Claw hammers are designed to remove nails. Simply slide the claw underneath the nail head. Pull the
hammer’s handle towards you to extract the nail. Here’s an old trick from grandpa to help you pull
nails: Stop the first pull back before the hammer’s poll touches the surface of the wood. Place a wood
block under the hammer’s head to provide some leverage. Using the block puts less strain on the
hammer’s handle and allows you to lift the nail straight up without bending it.

Place a block under the hammer after the first pull back.
Some nail heads are too small for the tongs of the hammer to
grasp. To deal with such nails, hammers are sometimes made with
a small v-shaped notch in one of the prongs. If yours lacks this
feature, you can simply file a v-shaped notch into one of the claws
with a metal file.
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Unit Four: Wood, Fasteners and Tools
Lesson #15: Hand Tool Project (7-10 Day Project)
Objectives
Students will be able to…


Apply information learned in this unit to a project.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Hand Tool Project Order of Construction
16-Inch Block for Each Student

Lesson Sequence


One last bit of “business” we must take care of before entering the shop is finding
volunteers that will help lead the rest of the class in clean-up at the end of the period.
“Housekeeping” is a very important part of any shop’s operation, and ours is no
exception. Assign clean-up duties for the shop. Allow for volunteers first. Jobs
include: Foreman, safety glasses, tools, tool room, machines*, benches, floor,
sweeping etc.



Pass out the Hand Tool P roject Schem atics and Hand Tool P roject Order of
Construction . Review the Project’s order of construction.
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Take students into the shop and demonstrate the assigned operations from the
print/hand-out each day. Be sure to reiterate expectations for shop behavior, tool use
and safety. The Project Schematics must come each day to the shop.



Distribute 16-inch blocks to students. As you hand the blocks out, write the
student’s name and period number on the back with a large permanent marker. As
soon as students receive their blocks have them get to work.

*Students can dust-off the machinery. This gets them into the habit of cleaning the
machinery at the end of every period even though none of the machines are used for this
project.

Assessment
Be sure to roam around shop and check in with students along the way. Check for student
understanding by questioning and observing what they are doing every day in the shop.
Use project criteria to grade assignment.

Accommodations/Modifications
Check Student Understanding
One on One Support
Pair Students Up If Needed
Extra Time to Complete Project
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Hand Tool Project-Order of Construction
Directions: Read and understand each step completely BEFORE attempting it. Write the corresponding
number from the project drawing in the spaces provided. At the close of each class, ask the instructor
to check your work and initial and score the operations you have completed that day.
_____ 1. Using the Measuring and hand Saw skills that you have already learned in this class, choose
a 2 x 4 piece of Douglas Fir, measure, mark and cut it (just to the right of the line) to give you
a piece that is 16 inches long.
_____ 2. Orient your 2 x 4 board by deciding which face will be the back, top and which edge will be
the bottom, and which end will be the right and which end will be the left. The board must be
oriented correctly every time you measure and make a mark. Use the provided marker
(approximately ¾” tall letters near the center of the board) to mark a “T” on the top, “B” on the
bottom, “L” on the left side and an “R” on the right side.
_____ 3. Write your name and class number legibly on the back of your block in large letters with the
marker your teacher will provide.
_____ 4. On the front face of your 2x4, use a tape measure to measure 15¼ inches over from the
left front edge and make a carot (∆) mark. Place the tip of your carpenter’s pencil on the tip of
the carot mark and carefully slide the speed square over until it comes to rest against the
pencil and draw a vertical line across the face of the block. Place the block into the vise and
clamp it tight enough so that it won’t bounce around while you cut. Using a crosscut saw,
make a cut just to the right of the line, being careful to leave the line visible.
_____ 5. Use a speed-square to mark a line at a 45o angle across the face of your block. Place the
pivot-point of the speed square at the bottom left corner of your block. Pivot to 45o and make
your mark.
_____ 6. Set a sliding T-bevel for a 67.5o angle. Mark your 2x4 using the same point as the 45o line
you just drew. With a cross-cut saw, cut along the 67.5o mark. Cut just to the left of the line,
being careful to leave the line approximately 1/32”.
_____7. Lay out a parallel line 3 3/8 inches up from the bottom edge across the entire length of your
block using a marking gauge. With a hand plane, remove the top edge of the block down to
the line. Make sure to plane to the line; do not plane the line off.
_____ 8. On the front face of your stock, measure over 3½ inches from the right end, and 1 3/8
inches up from the bottom edge. Where the two lines intersect, bore a 7/8-inch hole using a
brace and drill bit.
_____ 9. Measure over 7 inches from the right end, and up 1¼ inches from the bottom. Drill a 5/16inch hole with a hand drill at this point.
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_____ 10. On the front face of your 2x4, measure over 7 inches from the right end, and up 2 3/8
inches from the bottom. At this point, drill a countersink and drill a pilot hole for a #6x1¼
inch drywall screw. Install the drywall screw with a Philips screwdriver. Make sure the head
of the drywall screw is flush.
_____ 11. Measure over 10 5/8 inches from the right end, and up 1½ inches. Using a compass,
draw an arc with a 1-7/8-inch radius centered on this point.
_____ 12. Place your block so its top edge is down on the workbench, this will allow you to work on
the bottom edge.
_____ 13. On the bottom edge, measure over 2” from the right end, and down 5/8 of an inch. Drive
an 8 penny (d) finish nail at this point with a finish hammer.
_____ 14. Measure over 4 inches from the right end and down 7/8. Drive a 6d finish nail at this point.
_____ 15. From the right end, measure over 5½ inches and up ¾ of an inch. Drive an 8-penny sinker
at this point, leaving the nail head sticking out. Do not sink the nail and use a framing
hammer.
_____ 16. Measure over from the right end 7¼ inch and up 5/8 of an inch. At this point, drive a 4d
finish nail. Using a nailset, sink the nail head 1/16 inch to 3/32 inch below the surface of the
wood.
_____ 17. Measure over 9½ inches from the right end of the block and mark a square line across the
bottom edge of the block. Align the provided hinge leaf to the left side of the mark and trace
the outline of the leaf. Take a 1” chisel and chisel out a mortise that will allow the leaf to sit
flush with the surface of the wood.
_____ 18. Place the block face up. Using a straightedge (a roofer’s square works well) mark a line
from corner to corner between the two longest points.
_____ 19. Make sure your name and period number are still legible on the back face.
_____ 20. Staple this paper to your block and turn it in to have it graded.
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Unit Four: Wood, Fasteners and Tools
Lesson #16: Project Reflection and Hand Tool Test
Objectives
Students will be able to…


Reflect on their experience during the hand tool project.



Display their understanding of hand tools.

Common Core Standards
Cabinetmaking and Wood Products Pathway
A1.4, A1.7, A2.1, A2.2, A3.1, A2.3, A6.1, A6.2 A3.4, A6.7, A4.1, A5.1, A5.2, & A5.4
Residential and Commercial Pathway
D2.1, D2.2, D3.1, D3.3, & D4.1
Reading 11-12.4
Writing 11-12.1
RIST 11-12.2
Problem Solving/Critical Thinking 5.4
Health and Safety 6.2, 6.3, 6.6, & 6.12
Responsibility and Leadership 7.4 & 9.3
Demonstration and Application 11.1
Technical Knowledge and Skills 10.1, 10.2, & 10.3

Materials
Hand Tool Project Reflection Worksheet
Hand Tool Test

Lesson Sequence


Review for the hand tool test as a class. Ask questions for students to answer as a
class. Answer any questions students may still have.



Pass out the Hand Tool Test.



When students finish pass out the Hand Tool P roject R eflection W orksheet for
students to complete before leaving for the day.
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BUILDING INDUSTRY TECHNOLOGY ACADEMY: YEAR ONE CURRICULUM
Assessment
Use test data to assess student understanding of everything learned about hand tools. Reteach any information students may need clarification on based on data from this
assessment.

Accommodations/Modifications
One on One Support
Check for Understanding
Highlight Important Information
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Unit Four: Wood, Fasteners and Tools
Hand Tool Identification Test

1. ____________________________
2. ____________________________
3. ____________________________
4. ____________________________
5. ____________________________
6. ____________________________
7. ____________________________
8. ____________________________
9. ____________________________
10. ____________________________
11. ____________________________
12. ____________________________
13. ____________________________
14. ____________________________
15. ____________________________
16. ____________________________
17. ____________________________
18. ____________________________
19. ____________________________
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Unit Four: Wood, Fasteners and Tools

Hand Tool Project Reflection
1. What I have learned from this project is…
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

2. What more I would like to learn after this project is…
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

3. What I have learned that I should keep on doing, from this point on, to ensure an excellent
outcome on other projects…
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
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