Lesson Plan Template

Instructor: Kate Dean Date: June 25, 2013

Specific Topic: Building a Customized

Course Title: Forestry Biltmore Stick

Reading Assignment: How to Make your own customized Biltmore Stick packet

Performance After completion of the lesson, students will be able to:
Objectives: 1. Annotate a set of directions and precisely follow these directions
2. Create a Biltmore stick customized to the arm length of the student

FOR 10.05.01 Identify and use appropriate forestry tools used in mensuration (biltmore,
clinometers, increment borer, foresters tape, etc.)

9-10.RST.3 Follow precisely a complex multistep procedure when carrying out
experiments, taking measurements, or performing technical tasks, attending

to special cases or exceptions defined in the text.
Standards:

CTE & CCSS

9-10.SL.1 Initiate and participate effectively in a range of collaborative discussions (one-on-
one, in groups, and teacher-led) with diverse partners on grades 9—

10 topics, texts, and issues, building

on others’ ideas and expressing their own clearly and persuasively.

Students will produce a summarized procedure —in their own words
Assessment: = Students will ultimately produce a properly constructed Biltmore Stick

How to make a Biltmore Stick instruction packet
Materials: Highlighters
Materials for building Biltmore stick (see instruction packet)

CTE



Procedure:

Literacy Strategy used:

Image/term matching
Annotating Instructions

Introduction and Method of activating prior knowledge —

Entire Class:

Group:

In the previous lesson students were introduced to the process of measuring
forest products with emphasis on standing trees — they need to review this new
material prior to delving into this lesson

To this end, a list of important terms will be provided to each student —
emphasizing that these terms were be used throughout this unit and will be
referenced during our outdoor activities

Images will be projected (most from the previous lesson’s slide show) — students
will be asked to match the term from the list to the image

These same images will be featured on both formative and summative
assessments throughout the unit

The “How to Build a Biltmore Stick” instruction packet will be distributed to each
student

Students will be shown a finished product — a Biltmore stick that was built
customized to a particular person’s arm length — class will briefly discuss the use
of this tool and the importance of tree measurement precision

Students will be instructed to annotate the instructions for building the stick.
They will circle important guiding verbs and use arrows to indicate what action
each verb relates to. They will highlight any hints provided for each of the steps.
Once they are done annotating the packet, they will rewrite the directions in
bulleted format, in their own words. These rewritten directions will be their
ticket to obtain materials needed to build their own Biltmore stick.

Students will annotate their individual packets and generate their rewritten
directions while working with a partner.



Biltmore Sticks will be used throughout the entire unit for measuring various stands of

Applicati i
ppiication trees both on campus and in local forests

of Material:

Extension
Questions:

Accommodat
ions needed:

CTE
Literacy-in-CTE Technical Assistance m




How to make your own customized Biltmore Stick

Project Materials:

1. A vyardstick or similar-sized piece of wood.

2. A tape measure in inches.

3. A tape measure in centimeters.

4. Three sheets of plain, unlined 8% x 14 inches, white paper.
5. A fine point, permanent-ink pen.

6. A long straightedge.

7. Scissors.

8. Glue.

9. Scotch tape.

10. Clear package tape, at least %2 inch wide.

Instructions:

1. Measuring Your Arm Reach:

Two arm-reach measurements are needed, one for measuring dbh and the other for
measuring height, because you hold the tree scale stick differently to measure each. Correct
measurement of your arm reach is critical. A mistake here will result in an inaccurate scale
stick. Therefore, repeat arm-reach measurements at least twice to check for errors. Your arm
reach will also change as you grow, so every year check your arm reach, and if it has
changed, make a new tree scale stick.

Measure arm reach for dbh first. Hold the yardstick sideways against a large tree, just
as if dbh were being measured. Grasp and hold the stick on its lower edge near where the
stick touches the tree. The upper edge will have the dbh measurement scale, and you do not
want to cover it with your hand. In addition, hold your arm straight and in a comfortable
position, since this is how you always will measure dbh. Have a friend use the tape measure
(inches) and determine the distance from the bone next to your eye to the yardstick . See
Figure 2 for help. Hold the tape straight and tight and round off the measured distance to the
nearest inch. This is your arm reach for dbh measurement; please record it below:

My arm reach for measuring dbh is inches.

Now, determine arm reach for total and merchantable height measurements. Pace 66
feet (1 chain) from a tree, look back at the tree, and hold the yardstick vertical as if
merchantable height were being measured. Again, make sure you hold your arm straight and
comfortably since you must hold it this way for all future height measurements. As you did
before for dbh, have your friend measure the distance form your eye bone to the yardstick
and round off the distance to the nearest inch (Figure 3). This is your arm reach for height
measurements. Please record below:

My arm reach for measuring height is inches.



3. Paper Preparation

Place three sheets of legal-size paper end to end on a table and allow them to overlap
approximately ¥ inch. Scotch-tape the sheets together on one side, then flip the sheets over.
Take the pen and straight-edge and draw three parallel lines the length of the paper (36
inches long and 1 inch apart). The first line will be used to mark off the scale for dbh
measurement, the second for merchantable height, and the third total height. Each scale will
be specific for your particular arm reach.

4. Scale for DBH Measurement

Find Table 1, Scale graduations for dbh measurements. The far left column is actual
tree dbh, while remaining columns in the table show distances to mark off on the tree scale
stick to measure dbh accurately. As you will notice, scale distances are in centimeters, not
inches, making it easier for you to measure distances.

Look at the top of Table 1 for the length of your arm reach for measuring dbh. Each number

in that column below your arm reach is a distance on the scale stick that corresponds to a tree
dbh on the same row.

Using a tape measure (centimeters) and pen, mark the distances for each dbh along the scale

line you already drew. Remember always to measure from the far left-hand edge of the scale
line, which is the zero point (dbh=0). Hold the paper sideways, and number each mark along

the scale line with the tree dbh it corresponds with (Figure 4). Be sure to print neatly. Finally,
place a title with the marked scale, which is tree diameter (inches), hold ___inches from eye.
Fill the blank in with your arm reach for dbh measurement.

5. Scale for Merchantable Height

Find Table 2, Scale dimensions for merchantable height measurements. This table
shows how to mark off distances on the tree scale stick to correspond to different
merchantable heights. Use this table as you did Table 1.

Find your arm reach for measuring heights, and place a mark at the correct distances along
the scale line for each log and half-log length. Turn the paper straight up and down to write
the number of logs next to each mark on the scale. Numbers written this way will be easy to
read when heights are measured (Figure 4).

Place a title with the marked scale, e.g., Merchantable height (number of 16-foot lots), pace
66 feet from tree, and hold stick ____inches from eye. Fill in the blank with your arm reach
for height measurements.

6. Scale for Total Height

Find Table 3, Scale dimension for total height measurements. This table shows how
to mark off distances on the tree scale stick to correspond to different total heights. Use this
table as you did Tables 1 and 2. Find your arm reach for measuring heights, and place a mark
at the correct distances along the scale line for height (feet). Again, turn the paper straight up
and down to write the heights, in feet, next to each mark so they will be easy to read (Figure
4). Place a title with the marked scale, such as Total height (feet, pace 66 feet from tree, and
hold stick __inches from eye. Fill in the blank with your arm reach for height measurements.



7. Assembly of Tree Scale Stick

Carefully cut out the three scale lines, dbh, merchantable height, and total height. The
dbh scale can be 1 inch wide and the two height scales can each be % inch wide. Lightly glue
the dbh scale on the front of the yardstick and the two height scales on the back. When
gluing, line up the zero point with the left-hand edge of the yardstick. In addition, line up the
top edge of the dbh scale line as close to the upper edge of the yardstick as possible . Place
one height scale near the upper edge and one near the lower.

After the glue has dried, place clear packaging tape over the tree scale lines to protect them
from water and dirt. Your tree scale stick is now ready to use!

Use of the tree scale stick to measure dbh and merchantable height is fully explained in 4-H
Project No. 7, Measuring Standing Sawtimber. Total tree height measurement may be
something you are not familiar with. It is explained next.

8. Measuring Total Height

Total height is measured by holding the scale stick vertically one arm reach from your
eye while standing at a distance of 66 feet (1 chain) from the tree. With one eye, line up the
bottom of the scale stick with the point where the tree stem touches the ground.

Now, without moving your head, sight on the very uppermost reach of the main stem and
find the adjacent total height value on the scale stick.

You can measure most trees accurately if you stand 66 feet from them. Exceptions are very
large trees (greater than 80 feet in height) and very small trees (less than 30 feet). If a tree is
more than 80 feet in height, pace away from the tree an additional 66 feet, making the total
distance 2 chains or 132 feet. Measure total height normally, and whatever height you see on
the scale, multiply it by 2 to get the correct height of the tree.

For short trees, under 30 feet in height, pace only 2 chains, or 33 feet, from the tree. Measure
the height, and divide the reading on the scale stick by 2 to get the correct tree height. With
these two tricks you should be able to measure the height of any tree.



Figure 2. Determing your arm reach for
dbh measurement.

Figure 3. Determing your arm reach for
height measurement.




Table 1. Scale graduations for dbh (diameter at breast height). Mark off distances on the
scale line, starting at the left-hand edge (zero point),

Arm Reach (inches)

DBH |
Gnches || 20 | 21 | 22 | 23 || 24 | 25 || 26 || 27 | 28 } 29 || 30 |
[ I -Distance in centimeters- ]
1 | 25 {25 [ 25 ][ 25 [ 25 ] 25 25 || 25 || 25 | 25 | 25 |
2 | 48 || 49 || 49 | 49 | 49 || 49 | 49 || 49 || 49 | 49 | 49 ]
3 71 b7 P71 l72 7272727272 73] 73]
4 [ 93 ] 93 | 93 ][ 94 ]| 94 || 94 || 95 1 95 || 95 § 95 || 95 ]
5 | 1a | 1na s |1 ] e e [ 11 J 107 | 117 117§ 118
6 13.4 | 13.4 || 13.5 ] 13.6 || 13.6 | 13.7 | 13.7 || 13.8 || 13.8 ][ 13.9 || 13.9]
7 153 154 J 155 ] 156 || 156 || 157 158 | 15.8 || 159 || 16.0 || 16.0]
8 172 {173 | 174 175 | 176 | 177 | 17.8 || 17.8 || 17.9 | 18.0 || 18.1}
9 [ 19.0 [ 19.1 1 193 |[ 194 ] 19.5 ] 19.6 | 19.7 | 19.8 || 19.9 It 20.0 || 20.0 |
110 | 207 [ 209 [ 210 | 212 ] 213 || 21.5 || 216 || 207 | 21.8 || 21,9 || 22.0']
11 | 22.4 || 22.6 || 22.8 || 23.0 || 23.1 || 233 || 23.4 |[ 23.6 || 23.7 || 23.8 || 23.9 ]
12 [ 241 [ 243 | 245 | 24.7 ][ 24.9 ][ 25.1 || 25.2 |[ 25.4 ][ 25.5 || 25.6 |[ 25.8 |
13 11257 [ 26.0 | 262 || 26.4 |[ 26.6 || 26.8 |[ 27.0 || 27.1 || 273 || 27.4 || 27.6 |
[14 | 27.3 || 27.6 | 27.8 || 28.0 || 283 || 28.5 || 28.7 || 28.9 || 29.0 || 29.2 {{ 294 |
15 | 28.8 ] 29.1 | 29.4 || 29.6 | 29.9 {{ 30.1 |{ 30.3 || 30.5 ]| 30.7 || 30.9 || 31.1 ]
16 30270 30,6 [ 3091 31.2 || 31.5 ][ 31.7 || 32.0 || 32.2 | 32.4 || 326 || 32.8 |
17 | 31.7 ] 321 ][ 32.4 | 32.7 || 33.0 || 33.3 || 33.6 || 33.8 | 34.1 || 343 || 345

118 | 3321 335 ]| 33.9 ]| 342 || 34.6 || 34.9 || 35.1 || 35.4 || 35.7 || 35.9 | 36.1

19 | 34.6 ][ 35.0 || 35.4 || 35.7 || 36.1 || 36.4 || 36.7 || 37.0 | 37.2 || 37.5 || 378 |
20 | 359 | 364 | 36.8 ][ 3721375 37.9 || 38.2 || 38.5 || 38.8 || 39.1 || 39.3 ]
21 | 3731377 1 382 |[ 38.6 || 39.0 || 39.3 || 39.7 |[ 40.0 || 40.3 || 40.6 || 40.9 ]
[22 | 38.6 ][ 39.1 || 39.5 | 39.9 || 404 |[ 40.8 || 41.1 || 41.5 || 41.8 || 42.1 || 42.4 |
23 | 398 | 404 || 40.8 || 413 | 417 | 42.2 || 42.6 || 42.9 || 433 || 43.6 || 44.0 |
124 [ a11 [ 416 || 422 1] 42.6 || 43.1 || 43.5 || 44.0 || 44.4 || 44.7 || 45.1 | 454 |
125 423 ] 4291 43.4 | 440 ] 444 || 449 || 45.3 || 45.8 || 46.2 || 46,5 || 46.9 |
126 435 1441 [ 447 ][ 452 ][ 45.8 || 46.2 || 46.7 || 47.1 |[ 47.6 || 48.0 | 483 ]
27 447 1] 45.4 ][ 46.0 |[ 465 || 47.0 || 47.6 || 48.0 || 48.5 || 48.9 || 49.4 || 49.8 ]
28 459 1 46.6 | 47.2 ][ 47.8 | 483 | 48.8 |[ 49.3 || 49.8 ][ 50.3 ][ 50.7 ][ 511}
i I il i I { I 1 f 1




29 | 47.1 || 47.7 || 48.4 | 49.0 ]| 49.6 | 50.1 || s50.6 || 511 ] 516 || 52.1 | 525 |
30 282 || 48.9 || 49.6 [ 502 | 50.8 |[ 514 | 51.9 ][ 524 | 52.9 || 534 | 53.9 |
31 (293 || 500 || 50.7 | 514 J 52.0 || 52.6 |[53.2 [ 537 || 54.2 || 547 || 552 |
[32 [ 50.4 |[51.2 | 519 || 526 | 53.2 | 53.8 || 544 || 55.0 [ 55.5 | 56.0 || 565 |
33 51.5 || 52.3 || 53.0 || 53.7 || 544 | 55.0 || 5.6 || 56.2 || 56.8 1 573 || 57.8 |
34 52.6 || 53.4 | 54.1 || 54.9 || 556 || 56.2 ][ 56.8 || 57.4 | 58.0 1 58.6 1| 59.1 |
35 53.6 || 544 || 552 ]| 56.0 | 56.7 ] 574 |[58.0 |[58.7 || 59.3 || 59.8 || 604 |
36 [ 546 || 55.5 || 563 | 57.1 | 57.8 [ 58.5 | 59.2 | 59.9 || 60.5 j| 61.1 || 616 |
137 7557 | 56.5 || 57.4 ]| 582 || 58.9 ][ 59.7 ][ 604 ][ 61.0 || 61.7 62.3 || 62.9 |
[38 756.7 || 57.6 | 584 || 59.3 J 60.1 | 60.8 || 615 || 622 ][ 629 || 63.5 || 64.1 |
39 (577 | 586 || 59.5 || 60.3 ][ 61.1 }f 61.9 [ 62.7 || 63.4 || 64.0 | 647 || 653 |
40 7587 || 596 || 60.5 || 614 || 622 | 63.0 | 63.8 || 64.5 |[ 652 ]| 659 || 665 |
41 596 || 60.6 || 61.5 || 624 | 633 | 64.1 | 649 |[ 65.6 || 663 || 67.0 | 67.7 |
42 60.6 || 61.6 || 62.5 || 63.5 || 64.3 || 652 ]| 66.0 ][ 66.7 || 67.5 || 682 || 68.9

43 615 | 626 1 635 || 645 || 65.4 || 662 || 67.0 | 67.8 | 68.6 ]| 69.3 || 70.0

44 62.5 || 63.5 || 645 | 65.5 ]| 664 ]| 67.3 ][ 68.1 | 68.9 || 69.7 || 704 |j 712 |
l45 634 || 64.5 || 655 || 66.5 | 67.4 | 683 | 69.2 || 70.0 ][ 70.8 | 71.6 || 723 |
la6 643 || 65.4 || 66.5 || 67.5 | 684 ]| 69.3 [ 702 [ 71.1 || 71.9 || 727 || 734

147 652 | 66.3 | 67.4 ][ 684 | 69.4 | 703 || 712 |[ 721 ][ 72.9 || 73.7 || 74.5

48 [T66.1 || 67.3 || 68.3 || 69.4 | 704 | 713 [ 72.3 [ 732 || 74.0 || 748 756 |
49 67.0 || 682 || 693 | 703 | 714 | 72.3 || 73.3 || 742 |[ 75.1 | 75.9 i 767 |
50 679 || 69.1 || 702 || 713 | 723 | 733 | 743 J[ 752 || 76.1 ]| 76.9 || 778 |
51 68.8 || 70.0 || 711 [ 722 | 733 | 743 | 753 [ 762 | 77.1 [ 78.0 | 788 ]
52 696 || 70.8 | 72.0 [ 731 | 742 | 753 [[76.3 [ 772 | 781 || 790 | 799 |
53 705 || 707 || 729 || 741 || 752 [ 762 [ 77.2 [ 782 | 79.1 ]| 80.1 || 80.9 |
|54 713 | 726 || 13.8 || 75.0 | 761 [ 77.2 [ 782 ][ 79.2 || 80.1 || 81.1 | 820 |
55 721 || 73.4 || 747 |[ 75.9 | 770 | 78.1 |[79.1 ] 802 | 811 || 82.1 || 830 |
56 73.0 || 743 || 75.5 || 76.7 | 77.9 | 79.0 | 80.1 |{ 81.1 || 82.1 |l 83.1 || 84.0 |
57 [ 738 [ 75.1 || 76.4 | 77.6 || 78.8 ]| 79.9 || 81.0 || 82.1 || 83.1 || 84.1] 85.0 |
|58 746 || 76.0 || 77.2 ]| 78.5 | 79.9 | 80.9 || 82.0 ][ 83.0 || 84.1 || 85.1 || 86.0 |
159 754 || 76.8 | 78.1 || 794 | 80.6 | 81.8 | 829 ][ 84.0 || 85.0 || 86.0 | 870 |
60 762 || 77.6 | 78.9 J[80.2 J[ 81.5 | 82.7 | 83.8 || 849 || 86.0 | 87.0 || 88 |




Table 2. Scale graduations for merchantable height. Mark off distances on the scale line,
starting at the left-hand edge (zero point).

Height t] Arm Reach (inches)
|No. of i 1 I | I TR T
l6-footiops | 20 | 21 | 22 || 23 | 24 | 25 | 26 A 27 || 28 || 29 | 30 |
‘ -Distance in centimeters- |
1 (123 || 12.9 [ 13.5 [ 142 [ 148 154 160 ] 16.6 | 17.2 || 17.9 | 185 |
1.5 185 |[ 19.4 || 203 J[21.2 ][ 222 | 23.1 ][ 24.0 ][ 24.9 ][ 259 ] 2638 || 277 |
2 [ 24.6 || 25.9 | 27.1 |[ 283 || 29.6 || 30.8 |[32.0 |[ 333 |[ 34,5 || 35.7 | 369 |
[2.5 [ 30.8 323 |[33.9 ][ 354 || 36.9 | 38.5 [ 40.0 416 |[43.1 ] 446 || 4622 |
3 [ 36.9 | 38.8 | 406 |[ 42.5 ][ 44.3 | 46.2 [ 48.0 (499 ]| 51.7 || 536 || 554 |
3,5 | 43.1 [ 453 | 47.4 || 49.6 | 517 [ 539 ][ 56.0][ 582 || 603 || 62.5 || 64.6
4 (293 [ 51.7 ][ 542 ][ 56.6 || 59.1 ][ 61.6 }{ 64.0 || 665 ]| 69.0 || 714 || 73.9
4.5 [55.4 |[ 58.2 [ 61.0 ][ 63.7 || 66.5 ][ 693 ][ 72.0 ]| 74.8 || 77.6 | 804 | 83.1 |
5 616 || 64.7 | 67.7 ] 70.8 | 73.9 J{ 77.0 [ 0.0 [ 83.1 | 862 || 89.3 || 924 |

ﬁﬁgb]l:fg..h S;;ac}ee{gi:g z;d(lzlzg)og(s) iil';):;'tota] height. Mark off distances on the scale line starting at
E{ZEZ;t Arm Reach (inches)
(feet) 20 | 21 |l 22 | 23 || 24 | 25 | 26 || 27 || 28 || 29 | 30
~Distance in centimeters- |
10 77 L. 81 || 85 || 89 ] 92 || 96 100 104 |[ 108 ) 11.2] 11.5]
120 154 ]| 162  16.9 ]| 17.7 | 18.5 | 19.2 | 20.0 ][ 20.8 || 21.6 |[ 223 ][ 23.1 ]
130 23.1 || 242 [ 254 || 26.6 || 27.7 J[ 289 [ 30.0 || 31.2 | 32.3 [ 335 | 34.6 |
40 I 30.8 || 32.3 |1 33.9 || 354 |[ 36.9 || 38.5 [ 40.0 || 41.6 |[ 43.1 || 44.6 |[ 462
50 [ 385 |[40.4 [ 42.3 || 443 || 46.2 || 48.1 || 50.0 || 52.0 || 53.9 || 558 || 57.7
60 [ 46.2 485 ][ 50.8 | 53.1 |[ 55.4 |[ 57.7 | 60.0 | 62.3 [ 64.7 | 67.0 |[ 69.3 |
170 I 53.9 || 56.6 ][ 59.3 | 62.0 || 64.7 [ 673 ][ 70.0 [ 72.7 | 75.4 ][ 78.1 | 80.8 |
80 | 61.6 || 64.7 [ 67.7 | 70.8 ][ 73.9 || 77.0 ][ 80.0 | 83.1 || 86.2 | 89.3 || 92.4 ]




Important Terms from Land and Forest Products Measurement Presentation

Chain
Mensuration
Board foot
Angle gauge
Basal Area

DBH

Biltmore Stick
D-tape

Total height
Merchantable height
Clinometers
Scaling

Timber cruising

37.2 ft












IIIIIIIIII llll-Jllllllllil






.. " Dlameier

68 —- -




et v *_E 1,?_

Hﬂu

mm——— A W s
TR - -







[] .|-‘- 5 {
. .:l.:ll; ':q:;:: Fa

| A= 1

BT
"'.’ll:' ] m'










~%—¢ Inches-Inside Bark

-._"I—
-
el

- Line of Sight

=1 L5 -

(42 PFaat) ‘--""'-..__ i
Tres Scales =
stump Helght _ _ _ ocm—=—=- iy JBOPRS

M mm—dmmmmr Line of Sight




