T-Chart Writing Tips and Rules

April 2014

pennsylvania

DEPARTMENT OF EDUCATION

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF EDUCATION
333 Market Street
Harrisburg, PA 17126-0333
www.education.state.pa.us




pennsylvania

DEPARTMENT OF EDUCATION

Commonwealth of Pennsylvania
Tom Corbett, Governor

Department of Education
Carolyn C. Dumaresq, Ed.D., Acting Secretary

Office of Elementary and Secondary Education
Rita Perez, Deputy Secretary

Bureau of Career and Technical Education
Lee Burket, Ed.D., Director

Division of Professional Development and Support Services
Katherine C. Simchock, Chief

The Pennsylvania Department of Education (PDE) does not discriminate in its educational programs, activities, or
employment practices, based on race, color, national origin, sex, sexual orientation, disability, age, religion,
ancestry, union membership, or any other legally protected category. Announcement of this policy is in accordance
with State Law including the Pennsylvania Human Relations Act and with Federal law, including Title VI and Title
VII of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, Section 504 of the
Rehabilitation Act of 1973, the Age Discrimination in Employment Act of 1967, and the Americans with
Disabilities Act of 1990.

The following persons have been designated to handle inquiries regarding the Pennsylvania Department of
Education’s nondiscrimination policies:

For Inquiries Concerning Nondiscrimination in Employment:
Pennsylvania Department of Education

Equal Employment Opportunity Representative

Bureau of Human Resources

333 Market Street, 11th Floor

Harrisburg, PA 17126-0333

Voice Telephone: (717) 787-4417

Fax: (717) 783-9348

Text Telephone TTY: (717) 783-8445

For Inquiries Concerning Nondiscrimination in All Other Pennsylvania Department of Education Programs
and Activities:

Pennsylvania Department of Education

School Services Unit Director

333 Market Street, 5th Floor

Harrisburg, PA 17126-0333

Voice Telephone: (717) 783-3750

Fax: (717) 783-6802

Text Telephone TTY: (717) 783-8445

If you have any questions about this publication or for additional copies, contact:

Pennsylvania Department of Education Voice: (717) 783-6867
Bureau of Career and Technical Education Fax: (717) 783-6672

333 Market Street, 11th Floor TTY: (717) 783-8445
Harrisburg, PA 17126-0333 www.education.state.pa.us

All Media Requests/Inquiries: Contact the Office of Press & Communications at (717) 783-9802



Table of Contents

T-Chart Writing Tips and RUIES .......c.voiiiiiee e
Directions for CTE INSIFUCTON .......ccveiiieiie e
Directions for Math INStrUCTON ..........ccveiiiiiiiie e
Sample Seeded T-Chart ...
Sample Completed T-Chart ... e e



T-CHART WRITING TIPS AND RULES

Many educators have been looking for the connection between career and technical education
(CTE) and mathematics education. Math T-Charts were originally created by CTE instructors
and Math instructors across the state through the efforts of the statewide CTE Integration
Council and requirements from the Pennsylvania Department of Education.

T-Charts illustrate real-life math applications in a CTE program and compare and contrast them
with Pennsylvania core math standards. Each T-Chart provides:

e A detailed example from each side of the “T” (CTE program and Pennsylvania core
standard).

e Written explanation of the math and program-related information.

e Nine practice problems and answers — three CTE program-related problems, three generic
problems and three Pennsylvania core standard-type problems.

If you are working with a Math instructor to complete a T-Chart, the Math instructor will provide
assistance needed to develop the math language which is shown on the right side of the T-Chart.
The Math instructor can assist the CTE instructor in completing pages 2-4 of the T-Chart.

If you are working alone to complete a T-Chart, use a seeded T-Chart to create a program
specific T-Chart. The seeded T-Charts already contain the math procedure for teaching the core
standard on the right side. You, the CTE instructor, will develop the left side of the T-Chart
which is program specific. You should complete the T-Chart with a CTE lesson in mind. Include
discussion and tips for peers on page 2 of the T-Chart. Instructors should review a completed T-
Chart prior to creating their own. Complete and seeded T-Charts can be found at PDE Seeded
Math T-Charts.

1. Renaming the Seeded T-Chart File

a. Download or transfer the Seeded T-Chart to your work storage area (desktop/flash drive)

b. The original seeded T-Chart filename will be similar to:
Seeded T-Chart Program C.C.2.3.HS.A.12 Volume

c. Using the SAVE AS command, rename the file by DELETING the word "Seeded" and
REPLACE the word "Program" with your actual Program name and CIP Code number.
For example, T-Chart Welding 48.0508 C.C.2.3.HS.A.12 Volume - Welded Tank

d. Click SAVE to create a new file.

2. File Storage Size
File size is important. Excessively large files will be difficult for everyone to use. The
average size of files must not exceed 200 Kilobytes, and most of your files should be 100
Kilobytes or less (which means in a few rare instances a larger file may be justified).
Oversized file size is typically caused by excessive or inefficient graphic applications. Be
sure to minimize photos and drawings. Use JPEG graphics versus Bitmap. Be aware of the
physical size of a graphic (square inches). Use compression to reduce file size.
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3. File Printout Format and Size
The T-Chart MUST remain a four page document and each page must be maintained in
formatting and component layout. See the sample T-Chart on page nine. This may be
challenging, but the content and graphics must be edited to fit the space available. If
necessary, supplementary material may be attached after page four. Appendices should
follow American Psychological Association rules regarding a header (Appendix A, B, C,
etc.) and the appended item should be cited somewhere in the body of your T-Chart.

4. Observe All Copyright Rules
All graphics must be original work that may be legally used by PDE. No copyrighted
graphics or visual materials produced by others (non-PDE entities) may be used. Microsoft
Office clipart is the exception. Digital photos and photo retouching are a good option;
however, file size must not exceed an average of 200 Kilobytes.

5. Be Careful with the Tab Button
The T-Charts are a series of tables that have been inserted into a Microsoft Word document.
If you hit the tab button at the end of a table, it will force a new row which must then be
deleted.

6. Review a Sample Seeded T-Chart
Before beginning a T-Chart for your program area, review the sample T-Charts on page five
and page nine. To become more familiar with the T-Chart format, CTE instructors are
encouraged to view completed T-Charts for their program area. T-Charts can be found at
PDE Math T-Charts.
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DIRECTIONS FOR CTE INSTRUCTOR

For each box of the T-Chart on pages one and two, you will enter the information specific to
your program area. Use a seeded T-Chart while completing your program T-Chart as a
reference.

T-Chart, Page 1 CTE Components (using seeded T-Chart) - Left Side

Identify CTE program and CIP code in the header

In the gray title box, identify the POS math descriptor

In the Program POS Task box, identify the POS task

Identify CTE program associated vocabulary

Enter CTE program formulas and procedures

SHRAEI I N

Identify date originated in the footer (Originated June xxxx) — all other information will
remain the same

T-Chart, Page 2 Components

1. Instructor's Script — Comparing and Contrasting
The math instructor comments here and ties both sides of page one together
2. Common Mistakes Made By Students

Either or both instructors identify common student mistakes here

CTE Instructor’s Extended Discussion
The CTE instructor expands on the importance of the math concept as it relates to
completion of the CTE task, or identifies other examples where this math concept may
be used in the CTE program

T-Chart, Page 3 and 4 Components

Insert three program relevant problems in the Career and Technical Math Concepts box.

On page 4, copy and paste the three problems and provide an answer key in right hand
column
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DIRECTIONS FOR MATH INSTRUCTOR

T-Chart, Page 1 CTE Components (using seeded T-Chart) - Right Side

1. The math instructor reviews but does not change page one of seeded T-Chart (except
footer)

2. ldentify date originated in the footer (Originated June xxxx) — all other information will
remain the same

T-Chart, Page 2 Components

1. Instructor's Script — Comparing and Contrasting
The math instructor comments here and ties both sides of page one together

2. Common Mistakes Made By Students
Either or both instructors identify common student mistakes here

3. CTE Instructor’s Extended Discussion
The CTE instructor comments/elaborates here

T-Chart, Page 3 and 4 Components

1. Math instructor makes no changes to pages three and four of seeded T-Charts
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SAMPLE SEEDED T-CHART

Insert CTE Program Name here (insert CIP code here) T-Chart W pennsylvania

TYPE FOS MATH DESCERIFTORHERE

EXFLAIN VOLUME FOFMULAS AND USE THEMTO
SOLVE PROELEMS

Program POS Task: EntarPOS task hees,

PA Core Standard: CC.2.3.HS. A 12

Description: Explain volums formulas snd wee them to zolve
problams.

Program Associated Vocabulary
ENTEF. PROGEAM VIOCAETULARY HERE.

Math Associated Vocabulary
AREA, VOLUME, LENGTH, WIDTH, HEIGHT,
RECTANGULAFR, ROUND, CYLINDRICAL, EASE, RADIUS,
RECTANGULAR. PRISM

CTE Program Formmlas and Proced ures

Dizplay progrsm axampls of math concapt by antsring text,
graphic, snd formulae inthis colemn.

Formmlas and Procedures for Velome:

Cylinder:

V=arh .

Cone: i: ’
L | L !
V="'hmrh { Y
. a3

Rectangular Privm: = ’ N
V=Ink

Sphere: -
V="’ eIl
S
Pyramid: ;!'\\

W =Y/ (area of the b AA N
3 e base)lh .I'J_l"l_.'l_

rerdiv heheight  wewidh “l,LfS

b =hass 1=1enzth or slant height b1

Example: How many cubic inches of air can a beach ball hold if
it has a diameter of 14 inches? Round to the nearest whole
number.

Steps fo finding volume

1. Idemtifv the solid. (zphers)

2. Writs the formuls for caloulatineg the volumea of that solid wsing
the formuls shast.
V=4

3. Idemtify the propartises of the zolid wead in the formula
d=2rorr="%d
r=hxl4="7

4. Bubstituts the actusl propertiss of the selid into the formula
V=4t

5. Parform the nacessary mathematical oparstions to obtsin vour
EnEwer.
V=tand =414 T = 1,436

&, Write the sppropriste unit sftsr vour anewer.
1,4364in°

Inzart “Thate Originatad™ he

™

C.13 HEA 12
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Insert CTE Program Name here (insert CIP code here) T-Chart 'T.J' pennsylvania

Instrocior's Script — Comparing and Conftrasting

Nlath of program apea instroctor should fill in thiz ares by comparing acadsmic math problems to lab area problems. The instroctor
zhounld describa ways that carser and techmical prosrsm math is zimilsr or different from the academic math that ooous in the
ComMMon code of on Esvstons relatad swams.

Common Mistakes Made By Students
Uzing Incomect Fommula: Comectly identifring the type of object vou ae dealing with and wee the appropriate fommula {2 formulas
may be neadad for complex objects)
Uzing Consiztent Units: If the problem asks for the answer in square et instead of square inches, ba sue to either comvert youwr
Eiven messiyemsants into faat first (inches + 12 = foat).

OF.

.............................................

CTE Instruciors Exiend ed Discassion
The CTE instructor may add comments here desoribing the importance of thiz math slill in relationship to the progmam task of Dot
common problems which stodents have when making the computations.

<

(]

3 HEALL F)

Inzert “Tiate Originated” hara C

-
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Insert CTE Program Name here (insert CIF code here) T-Chart

Problems Career and Technical Math Concepts Solutions
1. Program fal=vant problam Allow work zpacs hars
2. Promram galavant pooblam Allow work spacs hars
3. Piopram galsvant problem Allow work spacs hers
Froblens Eelated, Generic Math Concepis Solutions

4. Oma zoup can has 3 &=3"and =47, another soupcan hasa
d=4 and a b=3. Which can hold: mogs soup?

5. A zize 7 ragulation basketball kas a =0 397, What iz the
volume of the basksthall?

£

. How much water would younesd tofill a rectangular fish
tank with a baight of 16.5 incha:z, a length of 32 inches and a
width of 8.5 inches?

Problen PA Core Math Look Solutions

. Find the volumes of a orlinder if =125 and b=218.45".

2. Find the voleme of a sphears if &=17.757.

©. Find the volumeof a 4-sided pyramid with a square bazs
b=10, and h=25.
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Insert CTE Program Name here (insert CIP code here) T-Chart

Problens Career and Technical Math Concepts Solutions
1. Propram galavant pooblem Provida answer hers
2. Propram galavant pooblsm Provida answer hers
3. Propram galavant pooblem Provida answer hers
Problens Related, Generic Math Concepiy Solutions
4. Cma zoup can has a diamster = 37 and height = 47, another Vo= zsth
zoup can has a diameter = 4™ and 3 height =3". Which can Canl
holds moge soup? 1.
v =_.:-:] ERERE
VA El6in?
5. A zize 7 rezulation baskstball has 3 4=0.3%" What iz the kR -
velume of the baskstball? Radivs (1) = ——= 4.605
"l-:iJ'CT[J'CT'; WV =1333xmx480F
a
Veliidaa=103.5 V=433 21in’
§. How much water would younesd tofill a rectsngular fizh
tank with a beight of 16,5 inches, a length of 32 inches, and | 7 =hwh V={314E.5)16.5= 4,488 in’
a width of 8.5 inches?
Froblems PA Core Math Look Solutions
7. Find the volumeof 8 cylindar d=132.5" h=218.45". .
e Veath  r=L(12.9)=825
YV=ua=§6.25"=2R75
Yom 3506367
2. Find the volumsof a sphare d=17.75", .
- T=E:-c7:=-cr e ¢ =1333=m=13 875"
WV om11.18323in°
0. Find the volums of 4-zided pyramid with a square baza _1 _ _
b=10{bazs gigs), keight =15, K —E{ITEI of bazei h Amsof baze=10x10=100
V= %{lﬁl}}l {25) = B33.33 pnit®
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SAMPLE COMPLETED T-CHART

T =~ A -Tal
1 r FETINSYLYAN D

Explain volume formmlas and wse them to solve problems

Carpentry (46.0201) T-Chart

Estimate concrete volume =

Program Task: Estimate cubic vards of conorsts fora
foundation wall.

Program Asseciated Vocabulary
DILVENSION, ESTIMATE, CUEIC FEET, CUEIC
VOLUME, CUBIC YARDS

Frogram Formmlas and Proced ures

Conorata iz sstimated and oqdarad incubdc yards. 1 cobic
vard containe 27 cubic fast. A housz= foundation wall iz
related to 3 rectansulsr prizm. A foundstion wall hes a
length width and beight. When determining bow much
volumea of comant iz pesdad it iz important to have the
length, width snd height in decimal faat.

Haight

/"Wiétt

To dotermine the volems neaded in cubic wards the
following formuls is wead:

Cubicvards= L'xW n H’
¥T
A foundation wsll messwres 177 57 long, B wids and O
kigh
Tha langth pesds to ba convertsd to dacimal fest
57+ 11= 417

The width neads to ba convartad to dacimal fest
"+ 11= 8667

Cobicyapds =27 417" x 867 x0" = 16458

= 6. 10 wd ?

PA Core Standard: COC. 2. 3 HS A 12

Description: Explain volumes formula: snd wes them to zolve
pooblams.

Math Asseciated Vocabulary

AREA VOLUME, LENGTH, WIDTH, HEIGHT,

RECTANGULAR, ROUND, CYLINDRICAL, BASE, FADIUS,
RECTANGULAF. PRISM

Formmlas and Procedures for Volume:
Ty

S
Cylind er: .
V=xr'h
|"__:--"| -"T""
Cone: — "J'_ x“x
e |.I| 2 Il _ —_
V="lanrh t:'__ o
Fectangular Frism: T 1
V=Inh - _—[ o
T -~ -
|
Sphere: ( - x"- - F -
W =",-'_17|;«|_'l l"a, - *i:-j
e
Pyramid: T
% =t/1 (area of the base)h
1 = radius h= haight w = width
b =baz= 1=1lemgth of zlant heizht

Example: How many cubic inches of air can a beach ball hold if
it bas a diameter of 14 inches?

Steps to finding volome
1. Idemtify the solid {zphas)
2. “Writa the formula for caloulsting the volumea of that zolid using
tha formula sheat
V=Yt
3. Idemtify the propertiez of the zolid usad in the formula
d=Xrorr="4d
r=¥xld4=7
4. Eubetituts the actes] propertiss of the solid into the formuls
V=4
Darform the nacsszary mathematics] opsrations to obtain your
HIWE
Vo=*amd =433, 14T = 1436
5. 'Writa the sppropriate umdt after vour anewear,
1436 in®

O mimatad Toma 7 O T OLTE A 19 Favizad Tanusre 2014
U EIDETSD e LA QL A B - B SR F Ll
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v 7 pennsylvaniz
Carpentry (46.0201) T-Chart g Pennsylvania

Instructor’s Script—Comparing and Contrasting

Tha carpantry axampla on page oneshows how volemas must ba caloolated for ractangular prizms to powr foundation walls.
Carpemters al:o wodk with oylindars when they pour footsrs fof posts a8 presentad in problem number 3 on pase theea,

Ths mathsmatical formulas for volumea indicata a cartsin tvpse of orisntation that may not match the application in guastion. For
eampla i will designats height of a cylindsr, but if the cylindsr iz horizontal, & will ba the sams a: the langth!

Common Mivtakes Made By Students
Uzing Incogrect Fommuls: Comectly identify the type of object you are desling with and wie the sppropriats formula (2 formulas may
b= neadad fior complex objacts).

Uzing Consiztent Undts: If the problem asks for the answer insguare 5ot instead of square inches, ba sis to sither
Copvert Yo Fiven measussments into fast first (inches + 11 = fast).

OR
Convert vour sguars inch answsr into square fast {2g. inches + 144 = zg. fast).

CTE Imstrucior’s Extended Discussion
The first formmula to determine cobdc yards i3 1" x W x H' it is important that 8]l nembes are indecimal feat.
T

Another foomula for determining cobic vards of conoste is Length’ x Width' x Thidmess™ = (031=. MNotica that the thidmasz iz in
inches. It iz good practice to zolve for cobic vards nsing both formula: and compars the information.

[

Origin

bt Toermm My 3 TTE 1 o d T s BT A
B0 D ST CC.L3iHSALL R:-l::.]'_"'._'_"-.- P .
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Carpentry (46.0201) T-Chart

Problens Career and Technical Math Concepts

Solutions

1. A costomer has askad you to construct sn shove ground, 12in
water bolding tank with 1 =12° apd h = 25", What will ba the
total voleme of the water tank?

2. You nead tozst 3 conoists piers to suppodt Snsbove sroumd
dack. Each pier has the following dimensions: d=11" and
b=460". Find tha volume of one pisf inin”, f© & wd™ 7

iy

. A copenter iz pouning 4 cement walloway in front of a
customer’s houss; the walloway iz 357 long, 47 wide and 57
thick. How many cubic vards of cemant did the carpentar
ogder? Fooumd up to the clossst 102 vand.

Problems Related, Generic Math Concepts

Solutions

4. Oma spup can has a dismster =37 and heizht=4", another
zoup can has 3 dismetsr—4 and 3 beight=3. Which can holds
maode 2oup?

i

. A zize 7 rezolation baskathall has a diamets= 9307 What iz
the voluma of the baskathall?

(=]

. How much water would youneed to fill 2 rectsngular fish
tank with a height of 16.5 inchas, a langth of 32 inches, and a
width of 8.5 inchas?

Froblems PA Core Math Loolk

Solutions

. Find the woleme of a cylindar d=12.75" b=18.75

2. Find the volume of a sphera d=17.75™

%, Find tha wolemea of 4-zided prramid with 3 sgusrs bazsa
b=10, =13

!
[ =)
4

[IT]
I
E
I
i
L]
']

........
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Carpentry (46.0201) T-Chart

Problems

Career and Technical Alath Concepts

Solutions

. A oostomer has asked vou to constroct an shove sround, fmin

watsr holding tank with =127 and h=25". What will b2 the
total voluma of the water tank?

V=x12°23
F=xx(144)x25 or F =3.14x(12%)%23
V =11310/(munded from11309.73355)

[

You nead to sst 3 conoiste pisds to suppodt an above sround
dack. Each pier has the following dimansions: d=12 inches
amd b=60". Find the volums of one pisr indin”, i & wd™ 7

V =x6°60

V=x=36=60 I=6,73384in’
F=678584-1728= V= 39/ F=39-27
¥ =25yd” (Rounded from 0.14)

A carpamtsr i3 pouring & cement wallowsy in front of 2
customeat’s bowsa; the walloway iz 357 long, 47 wide apd 57
thick. How many cubic yards of cement did the carpenter
opdat? Foound up to the dosast ¥4 vard.

Cubicvards= L'z W n H
—

Cubicvards =35x 42417 =218

e
e

Coubic vards =216 — 1.5 cubic vands

Problems

Related , Generic Math Concepty

Solutions

Oma zoup can ka:z a diamets—=3" and heisht=4" another soup
can has a dismster=4 and a beight=3. Which can hold: mogs

-

zoup?

F =xrh
Can 1: F = m(1.5)°4

Fm2827in’

Can2:F = x{2)°3

Fa3iTThin?

A size 7 regulation baskatball has a dismete—=0 3897, What iz
tha volems of the baskathall?

}':%x;{ oy p V =1333x 7x4 605

F=1333=7x10335 [F=4334%x

How much water would younesd to fill a rectansular fizh
tank with a height of 14.5 inches, a langth of 32 incha:s and a
width of 8.5 inches?

¥ =hvh Volema= (328 5¥16.5) =4 488 in’

Froblems

PA Core Math Look

Solutions

. Find the volume of a cylindar d=11.5" h=28.75°

F=xrh
V=g=625 =2875

I = 3,328 1564

Find tha voluma of a sphare 4=217.75"

= %x,{: ' e F=1333=xg=x1387F

F=1333xg=x2 67115 T = 1118600

Find the voluma of 4-zidad prramid with a sguars baza b=10,

b=15

v = L (area of baserh - 7 = La0y10)25) = 833 3
a a

-
2

Revised May 2014

12




