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TEAMS Model Schools

Systems of Systems

High degree of faculty interaction across disciplines
and grades ( )

Integrating CTE, Arts and Academics ( )

Learning laboratories and worldly experience with
Industry-standard tools, processes and problems

( )

Emerging P-20 systems (P-20) -- Sequenced,
Integrated and transferable courses HS to CTC to
University ( )

Transdisciplinary culture ( ) Context and
frame for learning is real world, purpose driven and
action oriented.
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Story of 3R’s

A Learning Theory for CTE-
STEM & the 215 Century

A Story of Shifting from
STEM to
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L Concurrent Courses Available for 11th and 12th Grade‘
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Target Texas 4x4 — 4™ Year of Math

Unify General Academics and CTE

Connect rigor and relevance

High motivation-TEAMS-Competition

Base for industry support in schools

Moving robotics from 10% penetration to 80% in 5 years




Analvtical Integrated Mathematics 1
Oubre, Tipton, Woosley

§111.37. Analvtical Integrated Mathematics (One-credit)

(a) General requirements. The provisions of this section shall be implemented beginning September 1,
2008. Students can be awarded cne credit for successful completion of this course. Recommended
prerequisite: Algebra IT

(b} Introduction

1}  In Analytical Integrated Mathematics, students continue to build on the K-8, Algebra [
Algebra IL and Geemetry foundations as they expand their understanding throngh solving - —[ Deleted: real-life mathematical
true-to-life problems. Stodents use algebraic, graphical. geometric, symbolic reasoning, experiencas
analytical methods, and hands-on experiences to represent mathematical sitnations, to express
generalizations, to model mformation, to study mathematical concepts and the relationships
among them. and sclve problems from a vartety of work-related disciplines. Studentsuse - | peleted: ocoupational
mathematical methods to model and gnalvze problems involving hydranlics, pnenmatics, 0 i i ) )
demign. Gata acquisition. spatial applioations clectnical measurement. manufocturing processss, | LDeleted: sad soive resl-ie ppiiea
materials engineering. mechanical drives, plastics. process control systems, quality control, . ‘[ Deleted: mathemarical modals
robotics, and computer programming. Students will nse mathematical coneepts from algebra, ’ Deleted: in both mathematical and
geometry, pre-caleulus, and trigonometry and connections among these to solve problems from - ’ { nonmathematical simations
a wide variety of advanced applications, Students use a variety of representations (concrete, e [ Deleted: math with basic
pictorial, numerical. symbolic. graphical and verbal). tools, and technology (including. but not !
limited to, calculators with graphing capabilities, data collection devices, and computers) to -'.[ Deleted: Define and e
link design applications, modeling techniques and purely mathematical concepts to sclve real- ,'I'_[ Deleted: hydranlics
life and applied Pmblem'sj . i ) ) [ Deleted: Describe, ¢

2} As stondents do mathematics, they will continually use problem-solving, language and ¢

communication. connections within and outside traditional mathematics, and reasoning
(justification and proof). Students also nse mmltiple representations, technology, applications
and modeling. and mumerical fluency in problem-solving comtexts.

(c) Enowledge and Skills

The student is expected to:

i
4

/| Formatted: Bullets and Mumbering

: aod

: in GPM and LPM in problem

Lased hydraulics concepts fo measure and
find pump owtput, understand pressure vs.
cylinder force, and understand flow rate vs.

cylinder speed.

(I.2) The student uses mathematical
concepts of structure design to define and
describe statics, acquire data, apply
concepts of moments and bending stress.
and apply concepts of truss design and
analysis.

"A." Explain how flow rate can be measured in GFM gn

Ao
-_‘ :-_-' [ Deleted: .

L N, S S, S, S S S N N ) S

l.l.' | Deleted: <=-Describe, caloulate and
Er.-_.' i measure the force output of a retracting
11| evlinder using GPM and LPM to solve

problemsT

B. Calculate and record data using actual flow rates fagm al <#>Describe and calculate the extend
£y speed of a hydranlic cylinder in GPM real
]| world siruations §
<#=Dwascribe and calculate the retract
C. speed of a hydranlic cylinder in GFM to

solve problems §
Describe and calculate

Deleted: where rod speed is equal to
the flow rate divided by the cylinder area
JAnclnding when the area is either the
piston area for extend or the annular area
for retract

D. Determine and depict the stroke time of a C’}]JII.{'E( in -
GPM,

The student is expected to:

A Caleulate a resultant force. _ -~ | Deleted: Describe how to ¢

Deleted: Define equilibrium and
describe how it s used

B. Apply the concept of equilibrivm po force -:a]x:ulatiaﬂé: [

- "IF Deleted: in

C. "
- | Deleted: Describe how to ¢

Deleted: Describe the function of a
strain gauge and give an application.

D. Develop an application of strain gauges that deterhune
mathematicallv and experimentallv the force on a " )

structural element, | Formatted: Bullets and Numbesing
) _ ) 7| Deleted: §
E. _[Calculate the maznitude of force applied to a rotational | Describe how strain ganges determine
svstem "~ | force on a stractural element.

J




Analytical Integrated Mathematics 2
Oubre, Tipton. Woosley

(1.3) The student understands and uses the
properties of trigonometry in spatial
applications.

(1.4) The student understands and uses the
concepts of design processes with multi-
view computer aided design (CAD)
drawings for facilities layouts, precision
part design. process design, computer aided
manufacturing (CAM) for lathe, and
injection mold design.

- [ Deleted: Define, explain and nse the

Spply the moment equilibrium equation fo force -~
calculations. - ‘[ Deletad: in

) . - “| Deleted: Defins, explain and calculate
G Calculate_measure,_and illustrate a bending moment on
beam.

- ‘[ Deleted: Describe and calculate

Deleted: Describe and use the method
L Calculate forces in truss using a six step_pwobkm_;ohﬂn of sections to ¢

method. '[Deleted: the

Apply modulus of elasticity to the ge_ﬂfc_tl_og_o.flgem \LD'EIEt*d: 6
~ LDeIeted: Define and sxplain

T

E_Calculate a beam deflection for g given Joad. - ‘LDeIeted: including its importance in

L_Dstscaige aad depict the criical load for buckling néig, Deleted: Desribe bow to ¢

Euler’s formmula. ~_ | Deleted: a
M. Design and apply factors of safety to column and "{ Deleted: Describe and calculate
beam d_ESig:n\' - o iDeleted: Diefine, explain and
The student is expected to: T
Deleted: §

Describe how concrete 15 measured.

A Apply basic trigonometric ratios mcinding sine, cosine,
and tangent to spatial problems.
B. Determine the distance and height of remote objects. - [ Deleted: Calculsta

tDeIeted Define and a

(S R S NS S S " " S— —

using trigonometsy.
The student is expected to:

A, Determine a dimension of an object given a scaled
drawing having no dimensions.

1 Deleted: Explain how to determine
the

B. Compare and contrast the function of production ‘tl.ﬂlE

production rate. Formatted: Font: Bold

C. Calculate. analvze and apply the proper nclmr {Formal:hed Bullets and Numbering

and machines reguired to meet a spei:‘l.ﬁed pmd‘utrm[ Formatted: Font: Bold

rate v
————————————————————————————— Deleted: 1

Derermm.e the additonal ma:hmes

shaft speed and torgue p_a, a gear train, _\“\: . | process.

‘[Deleted: Explain

Create a method to determine the direction of a geaf'

. "[ Deleted: how to calculate the

train’s output shaft.

L VL U S— S N A" S—

{Deleted of
E. Design a spur gear train given speed and torque \~_ Deleted: §
requirements. ', | Explain how to calculate the output shaft

+ | torque of 3 Zear rain.

G. Calculate and apply the proper spacing between the 1 Deleted: Explain how

centers of gears in a gear train to a specified tolerane: 4 Deleted: Calculare the

_ - - Deleted: <#-Explain how to determine
—AEP—I}—POSIW tolemnces;___a_ss_ﬂ_:nl}l_eg parts._ _ \ the spacing tolerance beiween two gears. |

Explain how to specify

___________ ‘LDeIeted of

information and a bill of materials.
"1 Deleted: Calculte the

I _Aoplv the correct spindle speed for a Computer Aided | nelatad: Calonlars the
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Robot competition
plus career and
academic exploration
and history of
science and
technology.

Elementary
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1910

First US Astronaut to walk in space

Ed White
San Antonian

June 3, 1965

*tn the spirit of £d White, children suth as Evan Gray make W
I the realm of potsibiities that the fint perscn 1o walk
on Mars will be from San Antonio,”

O Famwaiia W lp‘n‘qruﬁmﬂmm




| ei(plo‘ration making it in
the, realm of possibility
thtt the flrst person to

0 s will be |
I 1 : 1
_ 2 - .

al Robert F. McDermott and Dr. Francis

Kane
= A 1
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relevance = currency

to the —past,
present and/or
future.




Transdisciplinarity

Applied
Problem
Solving

Knowledge




Learning in

Action — Praxis, A Theory for CTE
& 21st Century Learning

How the future works today™

JIM BRAZELL

jim.brazell@ventureramp.com




