
 
 
PRACTICAL NURSING 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of practical nursing. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official blue scrubs, white socks or skin-tone 
seamless hose, and health professional’s white 
leather work shoes. Shoes must be all-white 
leather (no canvas), completely enclosed (no 
open toe or open heel). Athletic style shoes 
that meet the aforementioned criteria are 
acceptable. 
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with practical nursing as the 
occupational objective.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

a. All instruments, equipment and 
materials required for the contest 

2. Supplied by the contestant: 
a. A watch with a second hand 
b. A pen with black ink 
c. Stethoscope  
d.  Scissors for removing bandages 

e.  All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 
SCOPE OF THE CONTEST 
The contest is defined by industry standards as 
determined by the U.S. Department of Labor 
and Lees Summit Hospital, Lees Summit, Mo.  
 

Knowledge Performance  
The contest will include a written knowledge 
test assessing knowledge of medical 
terminology, body structure and function, 
nutrition, medications and nursing care. 
Practical nursing requires the application of all 
levels of cognitive ability.  
 

Skills Performance 
The contest will assess fundamentals of the 
clinical problem-solving process, caring, 
communications and documentation. All skills 
demonstrated will be based on nationally 
accepted accreditation and certification 
standards. Contestants, as part of the 
demonstration, should voluntarily express 
pertinent information. Situations or case studies 
may be presented to test the contestants’ ability 
to make judgment decisions. 
 

Standards and Competencies 
 
PN 1.0 — Provide coordinated care to meet clients’ 
individualized needs  
1.1  Plan responses to a client’s complaints or 

demands 
1.2  Use resources to learn more about the 

culture of a client 
1.3  Intervene when a client’s dignity or 

privacy is being violated 
1.4  Determine if a client needs to be referred 

for a hearing, vision or speech problem 
1.5  Evaluate the effectiveness of a patient’s 

recreational therapy 
1.6  Ask physician if medical treatment can 

be modified to meet a client’s special 
needs 

1.7  Check with a physician about 
contraindicated medication or treatment 



PRECISION  
MACHINING  
TECHNOLOGY 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of precision machining technology.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses with side shields or goggles. 
(Prescription glasses can be used only if they 
are equipped with side shields. If not, they 
must be covered with goggles.)  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with precision machining technology 
as the occupational objective.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

a. All necessary machines, workholding 
devices and work-piece materials 

b. All necessary hand tools and precision 
measuring instruments needed by 
contestants and/or judges  

c. All necessary personal computers and 
software for offline part programming  

d. All necessary reference material, charts 
and work instructions to be used by 
contestants and/or judges  

2. Supplied by the contestant: 
a. Calculators are not required, but are 

allowed 
 Note: Contestants are not to bring any 

tools or reference materials to the 
contest 

b.  All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 
SCOPE OF THE CONTEST 
The contest will be based on and consistent 
with the National Institute for Metalworking 
Skills (NIMS), Duties and Standards for 
Machining Skills, Levels I and II. Information 
on how to obtain these skill standards may be 
obtained directly from NIMS by calling 703-352-
4971, or on the Web at www.nims-skills.org/. 
Competencies to be tested are determined by 
the SkillsUSA Championships technical 
committee. 
 

Knowledge Performance 
The contest will include written knowledge 
assessments that require the understanding of 
precision machining technology related 
knowledge (theory).  
 
Wherever the words “demonstrate knowledge 
of” are used in the contest standards and 
competencies, the technical committee could 
include any of that subject matter in the written 
theory test that is administered on the 
Wednesday morning prior to the hands-on skill 
competition.  
 

Skills Performance 
The contest will include a hands-on skill 
competition. Each contestant in the SkillsUSA 
Championships is expected to demonstrate 
competency in manual machining performance 
skills. This includes: applying fundamental 
computational skills; interpreting engineering 
drawings, technical data and other graphics; 
applying physical science principles; setup and 
operation of manual metalworking machines; 
industrial safety and hygiene requirements; use 
of a PC and keyboarding skills; using offline 
CNC programming software; and having the 
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ability to program, set up and operate basic 
CNC machines.  
 

Contest Guidelines 
1. It should be understood that some of the 

standards and competencies beginning with 
the statement “demonstrate knowledge of” 
are also a normal part of the hands-on 
portion, such as reading engineering 
drawings, making calculations, etc.  

2. Each year, the Precision Machining 
technical committee will conduct an 
interview with each contestant as part of 
the contest.  

3. Actual CNC machine setup and operation is 
not a requirement in the Precision 
Machining Technology competition. This 
section is covered in a separate NIMS Level 
II CNC contest area and is not part of 
precision machining technology.  

 

Standards and Competencies 
 
PMT 1.0 — Demonstrate machining-related computational 
competencies using both metric and U.S. customary units in 
accordance with related requirements identified in NIMS 
Machining Skills Level 1, KSAO Area 2: Mathematics 
1.1  Apply basic arithmetic skills to solve 

problems 
1.2  Apply functional algebra, geometry, 

trigonometry to solve problems 
1.3  Use formulas, handbook tables, charts 

and technical reports to solve problems 
or make decisions  

1.4  Chart, interpret and explain statistical 
process control and inspection data 

1.5  Calculate the correct amount of grind 
stock to be left on a part when doing 
roughing operations  

1.6  Calculate center offsets for taper turning 
and compound slide settings for angle 
turning  

 
PMT 2.0 — Demonstrate professional development 
competencies in accordance with related requirements identified 
in NIMS Machining Skills Level 1, Duty Area 7: Career 
Management and Employment Relations and in KSAO Area 4: 
Social Skills and Personal Qualities 
2.1  In an interview situation, explain a 

technical issue related to precision 
machining technology such as sequence 
of operations, one piece vs. production 
setups; related nonmachining operations 

such as heat treating, deburring, material 
handling, etc. 

2.2  Analyze a specific machining-related 
problem and then make an oral report  

2.3  Respond to general questions that 
typically would be part of an 
employment-type interview 

2.4  Demonstrate poise, confidence and 
knowledge of the subject, oral 
communication skills, and the ability to 
react to new situations and to make 
sound decisions in an interview situation 

2.5  From photographs, identify and explain 
the proper use or application of 
precision machining technology related 
machinery or tooling 

2.6  From a list of modern precision 
machining technology related terms, 
explain the meaning of each term and 
discuss the current application of each 
term 

 
PMT 3.0 — Demonstrate communication competencies in 
accordance with related requirements identified in NIMS 
Machining Skills 1, KSAO Area 1: Written and Oral 
Communication and KSAO Area 5: Engineering Drawing and 
Sketches 
3.1  Using a MSDS sheet, determine and 

explain the steps to be taken related to 
the cleanup and reporting of a chemical 
spill in a typical machine shop situation 

3.2  Read, interpret, conceptualize and be 
able to report (orally, handwritten note 
or paper document) common 
manufacturing processes related to 
precision machining and relate them to 
features of a part or engineering drawing 
of a part 

3.3  Interpret single or multiple-page 
engineering drawings or sketches (inch 
or metric) to determine features to be 
machined 

3.4  Translate geometric tolerance symbols 
and other part specifications contained 
within feature control symbols used in 
machining and measurement (ASME 
Y14.5-1982)  

3.5  Demonstrate knowledge and 
understanding of projection theory and 
other engineering drawing principles 

3.6  Produce an appropriate freehand 
orthographic, oblique, isometric or 
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perspective sketch of a part to be 
machined 

3.7  Write or letter legibly 
3.8  Enter, retrieve, update, change or 

analyze computer-stored data related to 
machining or inspection 

3.9  Orally explain machining procedures 
and/or practices 

 
PMT 4.0 — Use knowledge of physical science in precision 
machining situations in accordance with related requirements 
identified in NIMS Machining Skills Level 1, KSAO Area 7: 
Metal Working Theory 
4.1  Demonstrate knowledge of principles of 

mechanics, machines, heat, light, sound 
and other forms of energy in relation to 
cutting and workholding tooling used in 
both manual and CNC machining 

4.2  Describe the physical and/or 
metallurgical characteristics of cast irons, 
steels, nonferrous metals, composites, 
plastics and other materials that could be 
machined 

4.3  Discuss the effects of heat-treating and 
coating processes on materials used for 
work pieces and/or cutting tools 

4.4  Explain the process by which carbide 
and/or ceramic cutting tool inserts are 
made 

4.5  Read and use machinability tables to 
determine the effect the work piece 
material has on such things as cutting 
speed, feed rate, depth of cut, cutter 
selection, tool wear, surface finish, etc. 

 
PMT 5.0 — Demonstrate safety and hygiene competencies in 
accordance with related requirements identified in NIMS 
Machining Skills Level 1, Duty Area 6: Industrial Safety and 
Environmental Protection and in KSAO Area 4: Social Skills and 
Personal Qualities 
5.1  Understand and practice safe operation 

of the machines now being used 
5.2  Define and demonstrate an 

understanding of safety codes and rules 
used to safeguard self, other workers and 
the equipment and tooling 

5.3  Apply good hygiene in the use of cutting 
fluids and/or other chemicals typically 
used for machining 

5.4  Read, understand and follow a Material 
Safety Data Sheet (MSDS) 

5.5  Demonstrate safe work habits when 
performing any of the machining, bench 

work, material handling or measurement 
competencies listed for this precision 
machining competition 

 
PMT 6.0 — Perform competencies related to manual turning 
(lathe) operation in accordance with related requirements 
identified in NIMS Machining Skills Level 1, Duty Area 2: Job 
Execution 
6.1  Set up machine for single or multiple 

part production, which includes setting 
machine stops, proper speeds, feeds and 
depth of cuts for the material to be 
machined and the type of cutting tools 
available 

6.2  From the cutting tools available (could 
be HSS, cast alloys or carbide), select the 
best tool for the operation and mount 
properly 

6.3  Perform basic turning operations: work 
between centers, three- or four-jaw 
chuck work, collet work, center drilling, 
straight turning, shoulder and end 
facing, chamfering, radius turning, 
grooving, cutting off, drilling, boring, 
reaming, taper and angle turning, 
roughing (leaving grind stock) and 
finishing, knurling, filing and polishing, 
and internal and external thread chasing 

6.4  Demonstrate the ability to hold inch 
and/or metric dimensional, geometric 
and surface finish tolerance requirements 

6.5  Identify and discuss the application of 
other types of lathes and the advantages 
of each 

 
PMT 7.0 — Perform competencies related to manual milling 
machine operation in accordance with related requirements 
identified in NIMS Machining Skills Level 1, Duty Area 2: Job 
Execution 
7.1  Set up machine for single or multiple 

part production, which includes setting 
machine stops, calculating proper cubic 
feet per minute, chip load, depth of cut, 
speeds and feeds for the material being 
machined, and the type of cutters 
available 

7.2  Select the proper work-holding device 
and set it up correctly to withstand the 
cutting forces present 

7.3  Make table setups, using straps and 
clamps, vise setups, V-block setups and 
indexing devices 
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7.4  Select the proper cutting tool holding 
device; mount it properly; determine 
correct direction of rotation; determine 
when a cutter is dull; be able to change 
inserts and chip breakers 

7.5  Perform basic milling operations that 
include plain, face, end, side, form, 
angle, grooving, keyway/keyseat and cut-
off 

7.6  Set up and use a dividing head and/or 
rotary table 

7.7  Tram in the machine head, milling vise 
or other work-holding devices 

7.8 Demonstrate knowledge of cutter types, 
styles and materials 

 
PMT 8.0 — Perform competencies related to manual drill press 
operation in accordance with related requirements identified in 
NIMS Machining Skills Level 1, Duty Area 2: Job Execution 
8.1  Prepare machine and select proper RPM 

for the cutting tool being used 
8.2  Select and safely mount work-holding 

device 
8.3  Mount work piece in work-holding 

device 
8.4  Select the proper cutting tool for the job 
8.5  Perform drilling, countersinking, 

counter-boring, spot-facing, reaming and 
tapping operations 

8.6  Demonstrate knowledge of drill press 
classifications and their applications 

8.7  Demonstrate knowledge of common drill 
press cutting tool types and applications 

8.8  Demonstrate knowledge of common drill 
press work-holding devices and their 
applications 

 
PMT 9.0 — Perform competencies related to manual grinding 
machine operation in accordance with related requirements 
identified in NIMS Machining Skills Level 1, Duty Area 2: Job 
Execution 
9.1  Demonstrate knowledge of surface, 

cylindrical, center-less and internal 
grinding machines and their applications 

9.2  Set up and operate a manual horizontal 
reciprocating surface grinder 

9.3  Perform surface grinding operations to 
produce flat, parallel, stepped and 
angled surfaces 

9.4  Use a permanent magnet chuck (table) 
on a surface grinder 

9.5  Determine proper in-feed, work speed 
and cross-feed speed 

9.6  Dress the wheel 
9.7  Demonstrate knowledge of grinding 

wheel characteristics, construction, 
standards and selection including: wheel 
markings, wheel shapes, proper storage 
for wheels and how to inspect a grinding 
wheel 

9.8  Demonstrate knowledge of cutting fluids 
used in grinding operations 

9.9  Demonstrate knowledge of super-
abrasive technology and applications 

9.10  Obtain and hold surface finish tolerances 
9.11  Obtain and hold close inch or metric 

dimensional tolerances 
 
PMT 10.0 — Perform competencies related to bench and hand 
tool use in accordance with related requirements identified in 
NIMS Machining Skills Level 1, Duty Area 2: Job Execution 
10.1  Use layout hand tools (in conjunction 

with the measuring tool competencies 
listed in the next section) including 
coating materials, surface plates, v-
blocks, scribers, dividers, trammels, 
keyseat rules, hermaphrodite calipers, 
angle plates, surface gage, and prick and 
center punches 

10.2  Find the center of a square, cylindrical, 
rectangular work piece; layout bolt 
circles and hole locations; layout 
features to be produced 

10.3  Properly use hammers, screwdrivers, 
files, chisels, wrenches, hand taps and 
tap wrenches, threading dies, hand 
reamers, hand hack saws and blade 
applications, and a bench vise 

10.4  Deburr work pieces after machining or 
hand operations 

10.5  Hand letter or number stamp parts 
 
PMT 11.0 — Demonstrate the ability to use process control 
and measurement in accordance with related requirements 
identified in NIMS Machining Skills Level 1, Duty Area 3: 
Quality Control and Inspection and in KSAO Area 6: 
Measurement 
11.1  Using current industrial engineering 

drawings and work pieces, make 
precision measurements for specific 
features 

11.2  Select and use the proper measuring 
device (U.S. customary or metric) for the 
feature to be measured 

11.3  Explain the reason for using calibrated 
measuring tools 
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11.4  Make the appropriate calculations to set 
up the measuring device or to 
mathematically determine location of 
part features 

11.5  Demonstrate knowledge of and be able 
to select, assemble and disassemble gage 
black sets using the least block method 

11.6  Demonstrate knowledge of and ability to 
measure surface finishes 

11.7  Be able to effectively use common 
precision machining measuring tools 
(U.S. customary or metric) such as steel 
rulers, combination square sets, depth 
gages, spring calipers, 
outside/inside/depth micrometers, 
venire/dial/digital calipers, venire/digital 
height gage, protractor, 
mechanical/electronic indicators, go/no-
go gages; comparators; surface plates, 
angle plates, parallel blocks, inspection 
centers, sine bars/plates, and 
profilometer/surface finish comparison 
devices 

11.8  Physically measure for: parallelism; 
squareness; roundness; concentricity; 
axial run-out; flatness; hole location/size; 
angles; tapers; threads; linear 

11.9  Identify which manufacturing processes 
are capable of producing specific surface 
finishes economically 

11.10  Demonstrate knowledge of the general 
classes of fits 

11.11  Demonstrate knowledge of statistical 
process control (SPC) terminology and 
ability to use quality 

 
PMT 12.0 — Demonstrate knowledge of power sawing 
processes 
12.1  Demonstrate knowledge of power, hack 

and band sawing processes including: 
machine types and applications; work 
holding accessories; basic setup 
considerations, blade/band selection; 
special safety precautions 

 
PMT 13.0 — Demonstrate knowledge of machinability 
13.1  Identify and explain the components that 

boost machine performance and cut 
costs 
13.1.1  Use of optimum speeds and feeds 

when machining 
13.1.2  Selection of the best cutting tool 

for the material being machined 

13.1.3  Selection of proper cutting tool 
geometry related to horsepower 
of machine and the material 
being machined 

13.1.4  Capability of the machine to 
produce the tolerance required 

13.1.5  Selection of the most suitable 
measuring tool for the tolerance 
specified 

13.1.6  Testing for and maintaining 
machine geometries to 
manufacturer specifications 

13.1.7  Awareness of new or emerging 
precision machining 
technologies 

13.2  Discuss the variables that could cause 
machining problems such as tool/work 
overhang, tool grade/geometry, machine 
condition/power, cutting fluid, shape of 
work, chip breakers, material hardness, 
etc.  

13.3  Discuss what chip shape and color can 
tell you about optimum cutting  

13.4  Discuss the relative machinability of 
steels 

 
PMT 14.0 — Perform competencies related to CNC milling 
programming in accordance with related requirements identified 
in NIMS Machining Skills Level 1, Duty Area 2: Job Execution 
14.1  Identify machine capabilities to 

determine proper speeds, feeds and 
depths of cuts for the cutting tools 
available and the material being 
machined 

14.2  Complete the operational sequence 
required for machining linear and 
circular interpolation profiles 

14.3  Use standard preparatory and 
miscellaneous function codes for straight 
line moves in the X, Y and Z axis 

14.4  Use G02 and G03 codes for arcs and 
circles 

14.5  Write a CNC program to machine a 
simple part using offline programming 
software on a personal computer 

14.6  Verify the CNC program using graphic 
verification with offline programming on 
a personal computer 

14.7  Demonstrate knowledge of types of CNC 
machines including machining centers; 
axes designations; advantages of CNC; 
CAD/CAM; work-holding systems; and 
cutting tools used with CNC machining 
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PRESCHOOL  
TEACHING ASSISTANT 
 
 

PURPOSE 
To evaluate a contestant’s ability to plan and 
present appropriate activities for preschool age 
children relating to a specific theme and 
demonstrate a general knowledge of quality 
childcare.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black socks and black 
leather shoes.  
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black socks or 
black or skin-tone seamless hose and black 
leather shoes.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
technical education programs with childcare as 
the occupational objective.  
 

OBSERVER RULE 
Observers who are not participants will be 
allowed to be present. No talking or gesturing 
will be permitted. No observers will be allowed 
in the floor assembly area. No member of the 
audience will be permitted to enter or leave the 
room while a contestant is speaking. No 
cameras, video recorders or tape recorders will 
be allowed by members of the audience.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

a. A large assortment of real-life materials 
to assist in the execution of the lesson 
plan (e.g., seashells, seeds, nuts and 
bolts, bells, recyclable materials, etc.).  

2. Supplied by the contestant: 
a.  Tools of the profession: 

1. Two glue sticks 
2. White school glue (1-4 oz.) 
3.  Markers – 10 count 
4.  Crayons – 8 count 
5. Scissors 
6. 12" ruler 
7. Two ink pens (black or blue) 
8.  Three No. 2 sharpened pencils with 

erasers 
9. Scotch tape 

10. Stapler 
11. 10 paper clips 
12. Construction paper – 10 sheets of 

white and 10 sheets assorted colors 
(20 sheets total)  

b. All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

SCOPE OF THE CONTEST 
The contest is defined by industry standards as 
set by the current industry technical committee. 
Contest standards have been cross-checked for 
applicability to the National Child Development 
Associate Credential.   
 

Knowledge Performance 
The contest includes a multiple-choice, written 
knowledge exam assessing child development, 
knowledge of quality childcare and general 
preschool teaching knowledge.   
 

Skill Performance 
The skill performance in this contest consists of 
two parts. The first part will include the design 
and development of a lesson plan on an 
assigned curriculum area. Individuals will 
perform this lesson plan in front of the judges 
after a three-hour timeframe for planning, 
preparation and research on the topic.  
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The second part of the skill performance will 
have the contestants present a transitional 
activity.     
 

Contest Guidelines 
 
Lesson Presentation  
1. Assorted materials that would be readily 

available in a childcare facility will be 
available for the contestant to use in 
developing the lesson plan.  

2. Contestants will address a basic concept 
from one of the following curriculum areas 
for a small group of 4-year-old preschool 
children. Curriculum areas: food and 
nutrition, language arts, math, music and 
movement, science and social studies.  

3. The large assortment of real-life materials 
will be unknown to the contestant prior to 
the contest. 

4. Before choosing materials, the contestant 
will be assigned a curriculum area. The 
contestant may then choose the materials 
needed.  

5. A completed handwritten lesson plan will 
be submitted to the judges after the 
materials are prepared for the presentation.  
They must:  
a.  Be neatly handwritten 
b. Be closely tied to “Developmentally 

Appropriate Practice in Early 
Childhood Programs Serving Children 
from Birth Through Age 8” (2008, third 
edition). This handout will be provided 
at the beginning of this segment of the 
competition. 

c.  Follow this outline: 
1. Curriculum Area 
2.  Curriculum Goals (skills and/or 

concepts) 
3.  Description of Activity 
4. Materials or Supplies Needed 

6. Contestants will have up to three hours to 
write, plan and prepare their presentation. 
They will be given a 30-minute warning.  

7.  Contestants may leave the preparation 
when finished with developing the plan, 
but they will no longer have access to their 
lesson plans or materials.  

8. The contestant will be given three to four 
minutes to give their presentation. 

9.  The judges will be unknown to the 
contestant. 

10. Penalty: Five points will be deducted for 
each 30 seconds or fraction thereof under 
three minutes or over four minutes.  

11. Judges will have one to two minutes to ask 
questions related to inclusion and diversity 
in preschool teaching.  

12. All materials will be returned at the end of 
the competition.  

 

Standards and Competencies 
 
PRE 1.0 — Develop a hands-on lesson plan for a small group 
of preschool children at the age-appropriate level and in the 
curriculum area assigned 
1.1  Design a lesson in the area of language 

arts, food and nutrition, math, music and 
movement, science or social studies that 
addresses a basic concept in the assigned 
subject area 

1.2  From the assortment provided, choose 
materials to incorporate into the lesson 

1.3  Organize the choice of supplied material 
to assist in addressing a basic concept  

1.4  Write a neat lesson plan on the lesson 
plan outline sheet supplied 

1.5  Include essential components in the 
lesson plan 
1.5.1  List the curriculum area used 
1.5.2  Describe curriculum goals, 

including skills and concepts 
1.5.3  Provide a description of the 

activity 
1.5.4  List all materials or supplies 

needed 
1.6  Gear materials to the age, ability and 

developmental needs of preschool 
children 

1.7  Use correct spelling and grammar 
1.8  Submit the handwritten lesson plan to 

the judges 
 
PRE 2.0 — Using good presentation skills and age-appropriate 
methodologies, deliver the designed presentation. 
2.1  Employ attention-gaining techniques in 

the introduction 
2.2  Use age appropriate teaching methods 
2.3  Support lesson goals with appropriate 

procedure and use of materials 
2.4  Use voice as a teaching tool — timing, 

diction, inflection and projection 
2.5  Exhibit poise and professional attitude 

while presenting 
2.6  Present at the child’s eye level 
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2.7  Allow children to interact with materials 
2.8  Provide a variety of learning experiences 
2.9  Present children with the opportunity to 

construct their own learning as opposed 
to teacher-directed instruction 

2.10  Conclude the lesson appropriately 
2.11  Display originality and creativity during 

the presentation 
2.12  Respond to questions asked by the 

judges following the presentation 
 
PRE 3.0 — Present a transitional activity and book to a group 
of young persons within a prescribed period of time 
3.1  Choose a book and design a transition 

activity and book reading in 45 minutes 
3.2  Present a three- to four -minute 

transitional activity and book reading to 
a group of young adults 

3.3  Use attention-gaining techniques 
3.4  Provide opportunities for children to 

interact 
3.5  Avoid the use of visual aids except with 

the book 
 
PRE 4.0 — Apply knowledge of child development and general 
preschool-related knowledge 
4.1  Describe the growth and development of 

the young child  
4.2  Explain how to provide a safe and 

healthy learning environment  
4.3  Discuss the advancement of the physical 

and intellectual development of children  
4.4  Describe how to encourage the social 

and emotional development of young 
children  

4.5  Provide effective classroom and program 
management  

4.6  Maintain a commitment to 
professionalism  

 
PRE 5.0 — Demonstrate professional and ethical standards 
related to working with children, their families and the 
communities 
5.1  Integrate process skills, including critical 

and creative thinking, leadership, 
communication and management in 
working with and interacting with 
children and their families 

5.2  Devise standards and demonstrate 
techniques for positive, collaborative 
relationships with children, their families 
and co-workers 

 

PRE 6.0 — Evaluate developmentally appropriate practices to 
enhance various levels of child growth and development 
6.1  Assess strategies that promote physical, 

emotional, social, intellectual, cultural 
and moral development of children 

6.2  Analyze components of an integrated 
curriculum that incorporates a child’s 
language, learning styles, home 
experiences and cultural values 

6.3  Demonstrate respect for diversity with 
sensitivity to anti-bias, gender equity, 
age, culture and ethnicity related to 
children, parenting and child nurturing 
practices 

6.4  Choose positive guidance and discipline 
practices that promote child growth and 
development 

6.5  Devise nonviolent, proactive strategies to 
prevent and manage conflict among 
children and between adults and 
children 

6.6  Access, evaluate and utilize current and 
emerging research related to child 
growth and development to assess early 
childhood practices and procedures 

 
PRE 7.0 — Evaluate factors affecting children and families 
with a variety of disadvantaging conditions 
7.1  Examine characteristics, needs and 

interventions related to children with 
special needs, such as those with 
learning, emotional, physical disabilities, 
developmental delays and 
socioeconomic and academic 
disadvantages 

7.2  Describe the impact of heredity and 
environment on disadvantaging 
conditions that affect children 

 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Make predictions using knowledge of 

probability 
• Addition, subtraction, multiplication and 

division 
• Calculating chronological age 
• Creating charts and graphs 
• Standard and nonstandard measurements 
• Basic geometry and spatial relations 
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• Classify sets 
 
Science Skills 
• Plan and conduct a scientific investigation 
• Describe basic needs of organisms 
• Classify living organisms 
• Describe and recognize solids, liquids and 

gases 
• Describe characteristics of types of matter 

based on physical and chemical properties 
• Describe and identify physical changes to 

matter 
• Understand the scientific methods and 

processes 
• Use knowledge of child growth and 

development 
• Use knowledge of nutrition 
 
Language Arts Skills 
• Provide information in conversations and 

in group discussions 
• Provide information in oral presentations 
• Demonstrate use of verbal communication 

skills: word choice, pitch, feeling, tone and 
voice 

• Demonstrate use of nonverbal 
communication skills: eye contact, posture 
and gestures using interviewing techniques 
to gain information 

• Demonstrate knowledge of appropriate 
reference materials 

• Use print, electronic databases and online 
resources to access information in books 
and articles 

• Demonstrate narrative writing 
• Demonstrate informational writing 
• Edit writing for correct grammar, 

capitalization, punctuation, spelling, 
sentence structure and paragraphing 

• Social skills 
• Reading/literacy skills 
 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Problem solving 
• Communication 
• Connections 
• Representation 

Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the principles of heredity and 

related concepts 
• Understands biological evolution and the 

diversity of life 
• Understands the scientific enterprise 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit: 
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students apply a wide range of strategies to 

comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
word meaning and of other texts, their 
word identification strategies and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, graphics) 

• Students adjust their use of spoken, written 
and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students employ a wide range of strategies 
as they write and use different writing 
process elements appropriately to 
communicate with different audiences for a 
variety of purposes 

• Students develop an understanding of and 
respect for diversity in language use, 
patterns and dialects across cultures, ethnic 
groups, geographic regions and social roles 

• Students whose first language is not English 
make use of their first language to develop 
competency in the English language arts 
and to develop understanding of content 
across the curriculum. 

• Students participate as knowledgeable, 
reflective, creative and critical members of 
a variety of literacy communities 

• Students use spoken, written and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion 
and the exchange of information) 
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Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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RESIDENTIAL WIRING 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of residential wiring.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses with side shields or goggles. 
(Prescription glasses can be used only if they 
are equipped with side shields. If not, they 
must be covered with goggles.)  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with residential wiring or electrical 
trades as the occupational objective.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

a. All wiring panels, electrical supplies 
and materials as required by the 
problem assigned 

2. Supplied by the contestant: 
a Latest edition of the National Electrical 

Code as of the January prior to the 
SkillsUSA Championships. Note: The 
NEC handbook is not approved for use 
in the written test. 

b Calculator (nonprogrammable) 
c. All competitors must create a one-page 

résumé using a word processor and 

submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

SCOPE OF THE CONTEST 
The contest will assess the ability to perform 
jobs or skills selected from the following list of 
competencies as determined by the SkillsUSA 
Championships technical committee.  
 

Knowledge Performance 
The contest will include a written knowledge 
exam assessing general knowledge of 
residential wiring. Written portions may also 
exist during the skills portion of the contest. 
Knowledge of terms and principles used in 
residential wiring will be required for the skill 
demonstration portion of the contest.  
 

Skill Performance 
The skills portion of the contest will include a 
series of work stations that have information 
and instruction sheets for wiring a residence or 
completing a light commercial installation.  
 
All work must conform to the specifications of 
the latest edition of the National Electrical Code 
as of the January prior to the SkillsUSA 
Championships. 
 

Standards and Competencies 
 
RW 1.0 — Define and apply safety rules and practices in 
residential wiring according to NEC standards 
1.1  Apply shop rules and regulations to 

work stations 
1.2  List the techniques and practices used to 

prevent fires 
1.3  Use electrical and hand tools correctly 
1.4  Discuss the appropriate methods for 

lifting and climbing ladders 
1.5  Explain appropriate clothing for 

residential wiring 
1.6  Outline the safety requirements for 

installing temporary electrical services 
 
RW 2.0 — Apply knowledge of basic wiring theory according 
to NEC standards 
2.1  Use wiring diagrams, schematic diagrams 

and prints successfully in a scenario 
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2.2  Apply math calculations to circuits and 
measurements 

2.3  Discuss theory concepts for 
troubleshooting 

 
RW 3.0 — Discuss important trade information and standards 
according to the NEC 
3.1  Explain the purpose and use of the 

National Electric Code 
3.2  Sketch and diagram effectively 
3.3  Plan the layout of an electrical 

installation 
3.4  Use trade catalogs and publications to 

solve residential wiring problems 
3.5  Correlate specifications, prints and job 

sites 
 
RW 4.0 — Use basic equipment and procedures defined by 
industry standards 
4.1  Discuss techniques of residential and 

light commercial wiring 
4.2  Demonstrate wire pulling techniques 
 
RW 5.0 — Apply knowledge of service loads and electrical 
safety to residential wiring situations 
5.1  Compute service loads 
5.2  Calculate individual service loads 
5.3  Determine the number of outlets 

permitted in a circuit 
5.4  Compute the size of service entrance 

conductors 
5.5  Use all types of cables including NM, MC 

and service 
 
RW 6.0 — Install a service entrance to meet NEC standards 
6.1  Install a main service panel 
6.2  Install circuit breakers in a panel 
6.3  Install a service entrance cable to service 

drop 
6.4  Install temporary electrical service 
 
RW 7.0 — Install switch boxes and outlet boxes to meet NEC 
standards 
7.1  Install box hangers 
7.2  Install recess boxes for outlets 
7.3  Install hangable boxes 
7.4  Install octagon boxes 
7.5  Install surface mount boxes 
7.6  Install recessed fixture housing in a 

ceiling 
7.7  Install outlet boxes in dry wall, lath 

plaster or paneled walls 

RW 8.0 — Maintain already existing wiring to meet NEC 
standards 
8.1  Diagnose and repair incandescent lights 
8.2  Replace existing receptacles and switches 
8.3  Troubleshoot a branch circuit 
8.4  Test wiring for correct voltages 
 
RW 9.0 — Rough in, connect and install electrical devices to 
meet NEC standards 
9.1  Rough in, connect and install a single 

pole switch 
9.2  Rough in, connect and install a three-

way switch 
9.3  Rough in, connect and install a four-way 

switch 
9.4  Rough in, connect and install a duplex 

grounded receptacle 
9.5  Rough in, connect and install a 120-240 

volt distribution panel 
9.6  Rough in, connect and install a door 

chime system 
9.7  Rough in, connect and install a ground 

fault interrupting device 
9.8  Rough in, connect and install an 

emergency warning system 
9.10  Rough in, connect and install a 

photoelectric cell control 
9.11  Rough in, connect and install a surface 

raceway 
9.12  Rough in, connect and install an exterior 

lighting fixture 
9.13  Rough in, connect and install lighting 

dimmers 
9.14  Rough in, connect and install TV outlets 
9.15  Rough in, connect and install telephone 

outlets 
9.16  Rough in, connect and install emergency 

lighting systems 
9.17  Rough in, connect and install appliance 

circuits 
 
RW 10.0 — Install PVC and EMT conduit to meet NEC 
standards 
10.1  Make 90-degree bends from 

measurements 
10.2  Make offset bends from measurements 
10.3  Make back-to-back bends from 

measurements 
10.4  Make saddle bends from measurements 
10.5  Determine correct conduit measurements 
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RW 11.0 — Install residential telecommunications 
infrastructure to meet current TIA/EIA 570 standards 
11.1  Install a coaxial cable with “F” type 

connectors and terminating hardware 
11.2  Install unshielded twisted-pair cable, 

connectors and terminating hardware 
11.3  Install 110-type terminating hardware 
 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Measure angles 
• Find surface area and perimeter of two-

dimensional objects 
• Apply Pythagorean Theorem 
• Solve problems using proportions, formulas 

and functions 
 
Science Skills 
• Use knowledge of mechanical, chemical 

and electrical energy 
• Use knowledge of principles of electricity 

and magnetism 
• Use knowledge of static electricity, current 

electricity and circuits 
 
Language Arts Skills 
• Demonstrate knowledge of appropriate 

reference materials 
 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Algebra 
• Geometry 
• Measurement 
• Problem solving 
• Communication 
• Connections 
• Representation 
 
 

Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
• Understands the nature of scientific inquiry 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit:  
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students adjust their use of spoken, written, 

and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students use a variety of technological and 
information resources (e.g., libraries, 
databases, computer networks, video) to 
gather and synthesize information and to 
create and communicate knowledge 

• Students use spoken, written, and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion, 
and the exchange of information) 

 
Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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ROBOTICS AND  
AUTOMATION  
TECHNOLOGY 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment in the emerging arena of robotics 
and automation with emphasis on the team 
approach to problem-solving in a work 
environment. To recognize outstanding 
performance in the use of new work styles and 
technology by contestants.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses (clear lenses) with side shields or 
goggles. (Prescription glasses can be used only 
if they are equipped with side shields. If not, 
they must be covered with goggles.)  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with robotics, automation and/or 
manufacturing as the occupational objective.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by technical committee: 

a. Necessary equipment: 
1. Computer (See note below) 
2. Printer 
3. Scorbot ER-4u robot 
4. Scorbase software and manuals 
5. Teach pendent 
6. Linear slide base 
7. Conveyor 
8. Pneumatic parts feeder 

9. Pneumatic press with position 
sensors 

10. Proximity sensor(s) 
11. Photo sensor 
12. Micro-switches 
13. Plastic and metal blocks 
14. Notebooks 
15. Task assignment 
16. Power strips 
17. Mounting platforms 
18. Extension cords  
19. Any other items deemed necessary 

by the technical committee 
b. Technical information as required by 

contest 
2. Supplied by contestants: 

a. Necessary equipment: 
1. Computer (call to confirm — see 

note below) 
2. Wire cutters/diagonals 3" to 6" 
3. Screwdrivers (3" to 6" blade length) 

a. Common set to include 1/8", 
1/4" and 3/8" minimum 

b.  Phillips set to include No. 0, 
No. 1 and No. 2 minimum 

4. Long nose/needle nose pliers 3" to 
6" 

5. Wire strippers 
6. Safety glasses – clear lenses (two 

pairs) 
7. Hookup wire, 20–24 AWG, red, 

black yellow, blue and green 
(other colors may be substituted), 
150’ each color 

8. Allen wrenches, set to include 
5mm, 3mm and 7/64" minimum 

9. Multimeter with leads 
10. Pencils: two (sharpened) 
11. 6" or 12" ruler 
12. Watch with second hand or digital 

counter or stop watch 
13. Power screwdriver (with cross 

point and common bits) to mount 
components to platform 

b. All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 
 

Note: In past years, computers have been 
donated. The technical committee will continue 
to try to supply the computers, but in the event 
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this is not possible, the contestants will be 
asked to supply the computers with the below 
listed specifications as a minimum. Contestants 
are asked to check the SkillsUSA 
Championships April 15 update annually 
(www.skillsusa.org/compete/updates.shtml) to 
confirm that computers will/will not be 
provided.  
 

Computer Specifications: 
Each team is to provide one computer with the 
following: 
• Pentium 4, 1 GHZ processor or higher with 

CD-ROM drive 
• 1 GB RAM (or more) 
• 100 MB available on the hard disk 
• Operating system: Windows XP 
• Super VGA or better graphics display, 

minimum 256 colors 
• Mouse 
• USB port  

 
SCOPE OF THE CONTEST 
1. Teams must be composed of two students 

who will demonstrate their ability to 
compile and perform the skills and 
knowledge as determined by the Robotics 
and Automation Technology technical 
committee. Committee membership includes 
Depco LLC., Honeywell Inc., Intelitek Inc., 
and Learning Labs Inc. 

2. The teams will be provided with a detailed 
description of the tasks and objectives 
required for an automated robotic 
workcell.  
a. Setting Up an Automated Robotic 

Workcell 
1. Assemble robotic workcell 
2. Establish communication between 

computer and robot 
3. Establish communication with 

peripheral equipment 
4.   Document all I/O connections and 

robot positions for approval by 
judges 

b. Working with Hand Tools and 
Integrating Peripherals 
1. Wiring communication between 

robot and computer 
2. Wiring communication between 

peripherals (Electro-Pneumatics, 
power supply, light stack and 
sensors) 

3. Verify electronic connections using 
a multimeter 

c. Creating Robot Positions and Verify 
Safe Arm Travel 
1. Determine minimum number of 

positions required to perform 
assigned tasks 

2. Lay out robot within the workcell 
for maximum efficiency 

3. Teach and record each required 
position 

4. Verify arm path between positions 
d. Programming of Robot 

1. Determine sequencing and logic 
2. Determine input/output 

communication logic 
3. Develop logic diagram 
4. Write robot program 

 

Team Organization Goal 
This is a team competition, and members may 
interact at will. The competition will be 
conducted as performed in industry. The robot 
operators will locate and position the robot to 
specific locations, and the programmers will 
tell the robot exactly what is expected and 
when to perform specific functions. The contest 
is designed to promote creativity in the 
organization of production responsibility.  
 
All team members are responsible for double-
checking each other’s work and quality 
control. 
 

General Information 
There will be a six-hour practice session with 
one hour for lunch one day prior to contest. 
During this practice session, students and 
teachers will have the opportunity to verify 
computer compatibility with equipment 
provided. Students MUST bring their tool boxes 
and safety glasses to the practice day. They will 
be able to configure, hardwire wire and apply 
power to test out the hardware. The computers 
will be set up to allow students write a sample 
program and ask the contest officials questions 
on the practice day. There will be a written 
exam on the practice day. 
 
Note: The judging criteria and the points 
assigned will be determined by the technical 
committee each year.  
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Additional resources are available online. 
“Contest Singles” include prior year’s contests, 
official contest guidelines, the general section 
of the SkillsUSA Championships Technical 
Standards and any preparation tips offered by 
the national technical committee and education 
team. For more information, visit: 
www.skillsusa.org/store/singles.html. 
 

Knowledge Performance 
The contest will include a written exam and 
oral presentation assessing competitors’ 
knowledge of the principles of robotics, 
automation technology and safety practices. 
 

Skill Performance 
Students will work in teams of two from the 
same school to create a robotic workcell.  
 

Contest Guidelines 
1. Teams must be composed of two students 

who will demonstrate their ability to 
compile and perform the skills and 
knowledge as determined by the Robotics 
and Automation Technology technical 
committee.  

2. Teams are given a task that they will solve 
using a vertically articulated five-axis robot 
and additional peripherals used to create a 
workcell.  

3. Each team will be required to provide 
documentation of its proposed workcell, 
based on the design criteria provided.  

4. Teams will present the proposed workcell 
to the judges for approval and given the go-
ahead to implement their design. 

5. Students will present their implemented 
workcell, including any changes to their 
original design. 

6. The workcell will be judged based on 
hardware layout, wiring, power and 
external devices such as sensors and 
pneumatic actuators.  

7. The robot will be fully functional with a 
program based on their original program 
design (flowchart). This will include the 
robot program, positions that tell the robot 
exactly what is expected and when to 
perform specific functions.  

8. The contest is designed to work like 
industry, promoting creativity using a 
standard design and organization in the 
organization of production responsibility. 

All team members are responsible for 
double-checking each other’s work and 
quality control. 

9. Contestants are required to adhere to 
industry safety standards using the 
hardware and software provided. 

10. All equipment provided by the technical 
committee will be in place and set up on 
the Monday before the competition begins. 
On the Tuesday before the competition, 
there will be an orientation/practice for all 
teams. Teams must bring the above-listed 
equipment to the orientation on Tuesday. 
Space will be made available for the teams 
to leave their tools in the competition area. 
Each team will have a three-hour practice 
session with one hour for lunch. During 
this practice session, students and teachers 
will have the opportunity to verify 
computer compatibility with the equipment 
provided.  

11.  The written exam will be held on the same 
day as the practice session. 

12.  During the practice period or the days of 
the competition, tampering with or 
removing any of the equipment provided is 
grounds for disqualification. 

 

Standards and Competencies 
 
RAT 1.0 — Demonstrate knowledge in safety rules and 
practices 
1.1  Maintain a safe work area 
1.2  Demonstrate correct use of hand tools 
1.3  Follow safety rules during installation 

and layout of a robotic workcell 
1.4  Program robot with appropriate use of 

safety devices 
 
RAT 2.0 — Demonstrate ability to read and interpret electrical 
drawings 
2.1  Interpret electric circuits used in a 

robotic workcell 
2.2  Wire series and parallel electric circuits 
2.3  Set up and operate DVM 
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RAT 3.0 — Produce examples of basic computer programming 
and flowcharting in a given scenario 
3.1  Draw program flow chart using 

appropriate symbols representing robot 
program 

3.2  Develop basic computer program to 
control robot and peripherals  

 
RAT 4.0 — Demonstrate electrical wiring in a robotic workcell 
4.1  Adhere to electrical and safety standards 
4.2  Use the appropriate hand tools and 

electrical wiring standards 
4.3  Wire and connect different types of 

sensors used in a workcell including 
contact and inductive proximity sensors 

4.4  Wire and connect output devices such as 
warning lights, solenoids and relays and 
pneumatic actuators 

 
RAT 5.0 — Install and adjust electro-pneumatic parts feeder 
and press 
5.1  Adhere to safety practices 
5.2  Use the appropriate hand tools and 

electric wiring standards 
5.3  Wire and connect sensors used in a 

workcell 
 
RAT 6.0 — Create appropriate documentation used in a robotic 
work cell 
6.1  Define and document all safety issues 
6.2  Document and describe system 

(workcell) layout 
6.3  Describe and document controller input 

and output devices including peripheral 
device connections, input, output, 
program positions, wiring diagrams and 
system layout 

 
RAT 7.0 — Write and verify a robot program 
7.1  Develop a flowchart that outlines a robot 

program based on customer 
specifications 

7.2  Develop a robot program based on 
customer specifications 

7.3  Use program subroutines, variables and 
appropriate program remarks when 
developing a robot program 

7.4  Design interfacing to input and output 
devices 

7.5  Document workcell positions and show 
the standards used 

7.6  Program the use of a pneumatic part 
feeder and press 

7.7  Program the use of a conveyor 
7.8  Demonstrate consideration for operation 

and maintenance of robot 
 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Use proportions and ratios to solve 

practical problems 
• Simplify numerical expressions  
• Use scientific notation 
• Solve practical problems involving 

percentages 
• Solve single variable algebraic expressions 
• Solve multiple variable algebraic 

expressions 
• Measure angles 
• Apply transformations (rotate or turn, 

reflect or flip, translate or slide and dilate 
or scale) to geometric figures 

• Construct three-dimensional models 
• Make comparisons, predictions and 

inferences using graphs and charts 
• Organize and describe data using matrixes 
• Solve problems using proportions, formulas 

and functions 
• Use measures of interior and exterior angles 

of polygons to solve problems 
• Find arc length and the area of a sector 
 
Science Skills 
• Plan and conduct a scientific investigation 
• Use knowledge of potential and kinetic 

energy 
• Use knowledge of mechanical, chemical 

and electrical energy 
• Use knowledge of heat, light and sound 

energy 
• Use knowledge of temperature scales, heat 

and heat transfer 
• Use knowledge of sound and technological 

applications of sound waves 
• Use knowledge of the nature and 

technological applications of light 
• Use knowledge of speed, velocity and 

acceleration 
• Use knowledge of Newton’s laws of motion 
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• Use knowledge of work, force, mechanical 
advantage, efficiency and power 

• Use knowledge of simple machines, 
compound machines, powered vehicles, 
rockets and restraining devices 

• Use knowledge of principles of electricity 
and magnetism 

• Use knowledge of static electricity, current 
electricity and circuits 

• Use knowledge of magnetic fields and 
electromagnets 

• Use knowledge of motors and generators 
 
Language Arts Skills 
• Provide information in conversations and 

in group discussions 
• Provide information in oral presentations 
• Demonstrate use of verbal communication 

skills, such as word choice, pitch, feeling, 
tone and voice 

• Demonstrate use of nonverbal 
communication skills, such as eye contact, 
posture and gestures using interviewing 
techniques to gain information 

• Analyze mass media messages 
• Demonstrate comprehension of a variety of 

informational texts 
• Use text structures to aid comprehension 
• Identify words and phrases that signal an 

author’s organizational pattern to aid 
comprehension 

• Understand source, viewpoint and purpose 
of texts 

• Organize and synthesize information for 
use in written and oral presentations 

• Demonstrate knowledge of appropriate 
reference materials 

• Use print, electronic databases and online 
resources to access information in books 
and articles 

• Demonstrate narrative writing 
• Demonstrate informational writing 
• Edit writing for correct grammar, 

capitalization, punctuation, spelling, 
sentence structure and paragraphing 

 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Algebra 
• Measurement 
• Problem solving 
• Reasoning and proof 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
• Understands the nature of scientific inquiry 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit: 
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students adjust their use of spoken, written 

and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students use a variety of technological and 
information resources (e.g., libraries, 
databases, computer networks, video) to 
gather and synthesize information and to 
create and communicate knowledge 

• Students use spoken, written and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion 
and the exchange of information) 

 
Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 

Sponsored by Goodheart-Willcox (2010) • 523

standards.nctm.org/document/chapter7/index.htm


Item
s Evaluated

Possible Points
1

2
3

4
5

6
7

W
ritten Test 1 and 2

150 Each
Project 1, 2, 3 and 4

800
H

ardw
are Layout

5 Each
I/O

 C
onnection

5 Each
Flow

 C
hart

10 Each
Extra Proof

10 Each
Presentation

10 Each
Professionalism

5 Each
Tim

e In
10 Each

Exhibits Know
ledge

5 Each
Team

w
ork

5 Each
A

pproved
10 Each

Team
w

ork
5 Each

N
eatness

5 Each
A

ttitude
5 Each

Paperw
ork M

atches
10 Each

A
pproved

10 Each
W

orks
20 Each

Tim
e of C

ycle (eff)
10 Each

Safety Bonus Papers
20 Each

Résum
é Penalty

0 or -50 only
C

lothing Penalty
0 to -50

Safety
-50

W
arning 1

U
p to -700 

W
arning 2

U
p to -700

Total Possible Points
1,000

Robotics and Autom
ation Technology Scorecard

Contestant Num
ber

524 • 2010 SkillsUSA Championships Technical Standards



SCREEN PRINTING 
TECHNOLOGY 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
screen printers for their professionalism in 
the field of graphic communications.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
For men: Official SkillsUSA white polo shirt 
with black slacks, black socks and black 
leather shoes. 
For women: Official SkillsUSA white polo 
shirt with black slacks, black socks or black 
or skin-tone seamless hose, and black leather 
shoes. 
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with graphic imaging technology as 
their occupational objective. 
 

EQUIPMENT AND MATERIALS 
1.  Supplied by the Screen Printing technical 

committee: 
a. All equipment and materials used 

during the performance test  
2.  Supplied by the contestants:  

a. Earplugs 
b. Safety glasses 
c. Apron 
d. Vinyl gloves 
e. All competitors must create a one-

page résumé using a word processor 
and submit the résumé electronically 
at: www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

SCOPE OF THE CONTEST 
The contest assesses knowledge and skills 
used by industries in the field of screen 
printing technology production processes. 
 

KNOWLEDGE PERFORMANCE   
The knowledge contest will include a written 
exam assessing the general knowledge of 
screen-printing technology processes. Written 
portions may be included during the skills 
portion of the contest. Knowledge of terms 
and principles used in screen-printing 
processes will be required for the skill 
demonstration portion of the contest. 
 

SKILLS PERFORMANCE 
The skills contest will include a 
demonstration of individual skills in 
producing screen-printed products using 
equipment and technologies meeting screen-
printing industry standards. Some of the skills 
to be demonstrated, but not limited to, are: 
screen tensioning, screen coating, stencil 
exposure/washout, image registration, 
garment printing, screen reclaiming and 
quality assessment of completed screen-
printing. 
 

Contest Guidelines 
1. The competition will assess student 

participants’ knowledge and skills of 
screen-printing technology at nine testing 
stations:        
a. Demonstrate the fundamentals of 

screen preparation and tensioning  
b. Coat and dry screens with a direct 

photosensitive emulsion 
c. Create screens (stencils) with film 

positive registration, 
exposure/washout procedures 

d. Register screens on a rotary screen 
printing press, and proof the design  

e. Print textiles while demonstrating 
production procedures that meet 
industry standards 

f. Reclaim screens 
g. Solve a quality control problem by 

assessing the printing quality of a 
garment production sample 

h. Take a written technical knowledge 
test 
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i. Submit a résumé to an interviewer 
and participate in an oral 
professional assessment 

2.  For equipment specifications, check 
www.skillsusa.org/compete/ 
updates.shtml.  

3.  As soon as the contestants have 
completed an assigned job and have 
fulfilled all the requirements presented at 
the testing station, they should notify the 
judge. The scorekeeper and judge will 
gather the contestant’s product or 
worksheet for evaluation and scoring. 

 

Standards and Competencies 
 
SPT 1.0  — Demonstrate the fundamentals of screen 
preparation. 
1.1 Define essential components of screen-

printing processes 
1.1.1 Design and image generation 
1.1.2  Image carrier (positives, 

screens) mesh and tension 
1.1.3  Squeegees and flood bars 
1.1.4  Substrates (textiles, ceramics, 

paper, plastics) 
1.1.5  Inks 

1.1.5.1 Formulate inks by 
weight usage per shirt 
per order 

1.1.6 File management 
1.1.7 Equipment clean up and shop 

housekeeping. 
1.2 Calculations for image preparation 

1.2.1 Calculate proportional scaling 
solutions from designs to art 
work to garment 

1.3 Measure and set mesh tension on a 
screen designed for re-tensioning 

 
SPT 2.0  — Coat and dry screens with a direct 
photosensitive emulsion. 
2.1 Name the major types of stencil systems. 

2.1.1  Describe the properties of 
direct emulsion stencils 

2.1.2  Describe the properties of 
capillary film stencils 

2.1.3  List the names of two indirect 
films used to create stencils 

2.1.4  List two advantages provided 
by knife-cut film stencils 

2.2  Evaluate stencil quality: related to 
resolution, definition and acutance 

2.3 Measure a stencil system’s EOM and Rz 

SPT 3.0 — Create screens (stencils) with film positive 
registration, exposure/washout procedures. 
3.1  Demonstrate knowledge of exposure 

sources 
3.2  Coat screens with a photosensitive 

direct emulsion 
3.3  Register film positives to unexposed 

screens 
3.4  Use ultraviolet light source to expose 

emulsion coated screens 
3.5  Wash out the unexposed emulsion from 

a screen to create a stencil 
. 
SPT 4.0 — Register screens on a rotary screen printing 
press, and proof the design.  
4.1  Set up press for preprint operation. 

4.1.1  Determine printing order for 
screens 

4.1.2  Secure screens to a rotary press 
with clamps 

4.1.3  Demonstrate ability to square 
and center an image for 
printing 

4.1.4  Set off contact at the front and 
back of the screens 

4.1.5  Zero rotary press heads to 
center screens 

4.1.6  Register images with 
registration marks, or images 
outline 

4.1.7  Ink to the screens 
4.1.8  Select squeegee, according to 

size, type and durometer 
4.1.9  Check all screens and screen 

frames for unwanted ink 
4.1.10  Apply the adhesive to the 

platen 
4.1.11  Flood newly registered screen 

with ink 
4.1.12  Print a test image on 

appropriate substrate 
 
SPT 5.0 — Print textiles while demonstrating industry 
production procedures.  
5.1 Print garments using the spot color 

process 
5.1.1 Comprehend and follow 

tolerances and printing order 
5.2  Apply adhesive to platen 

5.2.1  Use proper type and amount of 
adhesive 

5.3   Place a garment, or substrate on the 
platen 

5.4   Flood each screen with ink 
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5.5   Hold down each screen and print the 
image 

5.6   Remove the garment from the platen 
5.7   Cure garment design with an 

appropriate drying appliance 
 
SPT 6.0 — Reclaiming screens processes. 
6.1   Demonstrate a consideration for a 

healthy working environment 
6.2   Work safely in the reclaiming 

environment 
6.2.1  Remove ink and block out 

materials 
6.2.2  Remove the stencil 
6.2.3  Remove ghost haze, if needed 

6.3   Store clean screens in dry dust free area 
with medium temperature levels 

6.4   Clean up spills promptly 
6.5   Dispose of reclaim waste properly 
 
SPT 7.0 — Solve a quality control problem by assessing 
garment printing quality of a production sample.  
7.1   List and explain the graphics for five 

market segments 
7.2   List three examples that fit into each 

market segment 
7.3   Selection of textile fiber (cotton, 

polyester or blend of cotton/polyester) 
7.4   Temperature at which different fibers 

decompose (scorch) 
7.4.1  Explain temperature issues with 

flash curing and belt dryers  
7.5  Laundry and pressing temperature to 

avoid decomposing of inks or fibers 
7.5.1  Explain the hazards of steam- 

pressing screen-printed images 
7.5.2  Turn screen-printed image to 

the inside before laundering 
7.5.3  Explain best washing machine 

settings for screen-printed 
images on cotton, polyester and 
or blends 

7.6  Use 10 quality factors for a saleable 
screen-printed image 
7.6.1  Image printed on correct 

vertical dimension  
7.6.2  Image printed on center 
7.6.3  Image not crooked 
7.6.4  Ink smudges on sample 

garment 
7.6.5  Color density doesn’t vary 

across the image 
7.6.6  Ink printed in non-image area 

due to pinhole 

7.6.7  Last color covers previous 
colors 

7.6.8  Missed register between colors 
7.6.9  Ink transferred from a garment 

in lot pile 
7.6.10  Colors match the customer’s 

standard 
7.7 Complete a quality assessment of five 

screen-printed images on a textile 
product 

   
SPT 8.0 — Take a written technical knowledge test. 
8.1   Achieve a score of 70 percent or greater 

on the written exam 
8.2  Match various types of screen printing 

equipment to their function 
 
SPT 9.0 — Participate in an oral professional assessment.  
9.1   Submit a one-page, type-written résumé 

to an interviewer 
9.2   Respond positively to questions related 

to the five areas that follow: 
9.2.1 Describe personal ability to 

handle job assignments 
9.2.2 Ability to answer questions in 

technical terms 
9.2.3 Explain how to handle 

workplace situations in a 
professional manner 

9.2.4 Demonstrate critical thinking 
during the oral interview 

9.2.5 Present a realistic self concept 
 

Committee Identified Academic Skills 
The technical committee has identified that 
the following academic skills are embedded 
in this performance test. 
 
Math Skills 
• Read a ruler (inch system, metric system, 

point/pica system) 
• Use fractions to solve practical problems. 
• Use percentages multiplied times formula for 

inks mixing 
• Simplify numerical expressions 
• Solve practical problems involving 

percentages 
• Solve single variable algebraic expressions 
• Calculations for image preparation (calculate 

proportional scaling solutions of two designs 
from artwork to garment, demonstrate ability 
to square and center an image during screen-
printing process) 
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Science Skills 
None identified 
 
Language Arts Skills 
• Provide information in conversations and 

in group discussions 
• Provide information in oral presentations 
• Demonstrate use of nonverbal 

communication skills: eye contact, 
posture and gestures using interviewing 
techniques to gain information 

• Demonstrate knowledge of appropriate 
reference materials  

 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to 
national academic standards. 
 
Math Standards 
• Geometry 
• Measurement 
• Problem Solving 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties 

of matter 
• Understands the sources and properties 

of energy 
• Understands forces and motion 
• Understands the nature of scientific 

inquiry 
 

Source: McREL compendium of national science standards. 
To view and search the compendium, visit:  
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students read a wide range of print and 

nonprint texts to build an understanding 
of texts, of themselves, and of the cultures 
of the United States and the world; to 
acquire new information; to respond to 
the needs and demands of society and the 
workplace; and for personal fulfillment. 
Among these texts are fiction and 
nonfiction, classic and contemporary 
works 

• Students apply a wide range of strategies 
to comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
word meaning and of other texts, their 
word identification strategies and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, and graphics) 

• Students adjust their use of spoken, 
written and visual language (e.g., 
conventions, style, vocabulary) to 
communicate effectively with a variety of 
audiences and for different purposes. 

• Students use a variety of technological 
and information resources (e.g., libraries, 
databases, computer networks and video) 
to gather and synthesize information and 
to create and communicate knowledge 

• Students use spoken, written and visual 
language to accomplish their own 
purposes. (e.g., for learning, enjoyment, 
persuasion and the exchange of 
information) 

 
Source: IRA/NCTE Standards for the English Language Arts. 
To view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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SHEET METAL 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of sheet metal. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses with side shields or goggles. 
(Prescription glasses can be used only if they 
are equipped with side shields. If not, they 
must be covered with goggles.)  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with sheet metal as the occupational 
objective.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

a. All necessary equipment, tools, 
materials and work benches 

2. Supplied by the contestant: 
a. Tool box 
b. One each: Aviation M1, Aviation M2, 

Aviation M3 and combination or 
pattern tinner’s snips 

c. 8" sheet metal worker’s vice grips 
d. 8" or 10" regular vice grips 
e. 12" combination square with glass level 
f. 24" flat steel square 
g. 8" combination pliers 

h. One each 6" and 12" straight-leg sprint 
dividers 

i. Flexible steel tape measure 
j. Scratch awl 
k. Screwdriver set (minimum one slotted 

and one Phillips) 
l. One each ball peen, setting and riveting 

hammers 
m. Wood, leather or rubber mallet 
n. Two hand groovers, one for 1⁄4" 

grooved lock, one for 5⁄16" grooved lock 
o. 36" straightedge 
p. Pop rivet gun 
q. Two wooden pencils 
r. Drive cleat turner 
s. Hand-held calculator for written test 
t. Additional tools as desired, subject to 

approval of the technical committee 
u. Center punch 
v. One pound rivet set 
w. Marking pen 
x. Small trammel points 
y. Scratch gauges 
z. All competitors must create a one-page 

résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

SCOPE OF THE CONTEST 
The contest is defined by industry standards as 
established by the SkillsUSA Championships 
technical committee comprised of D’Agostino 
Mechanical Contractors, Harton Company Inc., 
Mechanical Contractors Association, PHCC — 
National Association, Sheet Metal and Air 
Conditioning Contractors Association, and 
Sheet Metal Workers’ Local No. 2. The 
knowledge and skills tests will assess the ability 
to fabricate and install mechanical systems, 
specialty sheet metal, architectural/roofing 
sheet metal, and to lay out, develop and solve 
sheet metal problems. 
 

Knowledge Performance 
The contest will include a written knowledge 
exam assessing the areas of, but not limited to, 
shop safety procedures and sheet metal 
fabrication and installation. 
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Skill Performance 
The contest will assess the ability to complete a 
sheet metal project involving a 26-gauge to 18-
gauge galvanized or mild steel sheets on the 
basis of using hand tools, correctness of layout 
and shop safety procedures. 
 

Contest Guidelines 
1. Contestants will be judged on their ability 

to perform such jobs as connecting sheet 
metal pieces with drive cleats, spot welding 
and riveting. 

2. Skills tested may include straight duct, 
transition fitting and 45-degree entry tap 
fitting. 

3.  Contestants will be given a job sheet 
explaining the job to be completed and the 
required time limits. 

4. All layouts will be checked by the judges 
prior to cutting. 

5. Contestants are not allowed to bring layout 
books to the contest. 

 

Standards and Competencies 
SM 1.0 — Lay out and develop various sheet metal problems 
using the principles of parallel line development, radial line 
development and triangulation development 
1.1  Lay out rectangular sheet metal 
1.2  Lay out round sheet metal 
1.3  Transition sheet metal layout 
 
SM 2.0 — Fabricate and install a variety of mechanical 
systems as outlined by the contest technical committee 
2.1  Fabricate and install rectangular 

ductwork including: 
2.1.1  Fabricate and install a straight 

duct (one piece construction) 
2.1.2  Fabricate and install a 

rectangular radius throat and 
radius heel duct elbow 

2.1.3  Fabricate and install a 
rectangular square throat and 
heel duct elbow 

2.1.4  Fabricate and install a 
rectangular duct ogee offset 

2.1.5  Fabricate and install a 
rectangular duct transition 

2.1.6  Fabricate and install a 
rectangular duct Y branch 

2.1.7  Fabricate and install a 
rectangular shoe tap 

2.2  Properly use flats, bars, drive cleats and 
pocket/government locks in rectangular 
ductwork fittings 
2.2.1  Use flats in rectangular ductwork 

fittings 
2.2.2  Use bars in rectangular ductwork 

fittings 
2.2.3  Use drive cleats in rectangular 

ductwork fittings 
2.2.4  Use pocket/government locks in 

rectangular ductwork fittings 
2.3  Fabricate and install round ductwork 

2.3.1  Fabricate and install round 
straight duct 

2.3.2  Fabricate and install round duct 
elbow 

2.3.3  Fabricate and install round duct 
Y branch 

2.3.4  Fabricate and install round duct 
offset 

2.3.5  Fabricate and install round duct 
taper (transition) 

2.3.6  Fabricate and install round duct 
lateral (round tap) 

2.3.7  Fabricate and install round 
saddle tap 

2.4  Connect joints of round or rectangular 
duct together end to end using a 
companion angle 

2.5  Fabricate and install single wall 
equipment casing/housing 

2.6  Fabricate and install double wall 
equipment casing/housing 

2.7  Fabricate and install flanged duct section 
2.8  Fabricate and install drop-cheek elbow 
2.9  Fabricate and install rectangular twisted 

transition 
 
SM 3.0 — Fabricate and install architectural/roofing sheet 
metal including seam metal, standing and metal flat-lock roof 
panels; gutters; downspouts/conductors; louvers; column 
covers; and a metal ceiling panel 
3.1  Fabricate and install seam metal roof 

panel, batten and cap 
3.2  Fabricate and install a standing seam 

metal roof panel 
3.3  Fabricate and install a metal flat-lock 

roof panel 
3.4  Fabricate and install an ogee gutter 
3.5  Fabricate and install half-round gutter 
3.6  Fabricate and install a rectangular 

downspout/conductor 
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3.7  Fabricate and install an offset in 
rectangular downspout/conductor 

3.8  Fabricate and install a conductor head 
3.9  Flashing 
3.10  Coping 
3.11  Fabricate and install a gravel stop fascia 
3.12  Fabricate and install a metal siding panel 
3.13  Fabricate and install louvers 
3.14  Fabricate and install column covers 
3.15  Fabricate and install a metal ceiling panel 
 
SM 4.0 — Fabricate and install specialty sheet metal including 
single and multi-blade damper, hoppers, dust collectors, chutes, 
tubes, signs and support saddles 
4.1  Fabricate and install a rectangular single 

blade damper in frame 
4.2  Fabricate and install a rectangular multi-

blade damper in frame 
4.3  Fabricate and install a hopper 
4.4  Fabricate and install a cyclone dust 

collector 
4.5  Fabricate and install a helical (spiral) 

chute 
4.6  Fabricate and install a rectangular tube 
4.7  Fabricate and install a round tube 
4.8  Fabricate and install a hollow metal letter 
4.9  Fabricate and install a metal sign 
4.10  Fabricate and install a round duct 

support saddle (floor mounted) 
 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Use proportions and ratios to solve 

practical problems 
• Simplify numerical expressions  
• Solve practical problems involving percents 
• Solve single variable algebraic expressions 
• Measure angles 
• Find surface area and perimeter of two-

dimensional objects 
• Find volume and surface area of three- 

dimensional objects 
• Apply transformations (rotate or turn, 

reflect or flip, translate or slide, and dilate 
or scale) to geometric figures 

• Construct three-dimensional models 
• Apply Pythagorean Theorem 

• Solve problems using proportions, formulas 
and functions 

• Find slope of a line 
• Use laws of exponents to perform 

operations 
• Use measures of interior and exterior angles 

of polygons to solve problems 
• Find arc length and the area of a sector 
 
Science Skills 
None Identified 
 
Language Arts Skills 
None Identified 
 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Geometry 
• Measurement 
• Data analysis and probability 
• Problem solving 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit: 
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students apply a wide range of strategies to 

comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
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word meaning and of other texts, their 
word identification strategies, and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, graphics) 

 
Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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TEAMWORKS 
 
 

PURPOSE 
This contest is designed to evaluate team 
preparation for employment and to recognize 
outstanding students for excellence and 
professionalism in the field of residential 
carpentry, masonry, plumbing, electricity, and 
teamwork skills. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes and safety 
glasses with side shields or goggles. Safety 
prescription glasses can be used only if they are 
equipped with approved side shields. If not, 
they must be covered with goggles.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to a team of four SkillsUSA members 
enrolled in program(s) with building trades as 
the occupational objective. Team members may 
be from different chapters (schools).  

 
SAFETY REQUIREMENT 
Both the instructor and the contestants certify 
by agreeing to enter this contest that the 
contestants have received instructions and have 
satisfactorily passed an examination on the safe 
use of portable electric power tools (including 
cordless) and all hand tools. All team members 
are required to have an OSHA Certification 
prior to competition. To take the OSHA 
Certification test, go to: 
www.careersafeonline.com/.  

The contestants are responsible for inspecting 
the tools supplied and making sure they are in 
safe working condition. Further, they agree that 
SkillsUSA Inc., the SkillsUSA Championships 
technical committees, volunteers and the 
national judges are released from all 
responsibility relating to personal injuries 
resulting from their use. Contestants will be 
removed from competition if proper training 
has not been provided and/or they are using 
the equipment in an unsafe manner.  
 

EQUIPMENT AND MATERIALS 
1. Supplied by the technical committee: 

All equipment, materials and most tools. 
Contestants who wish to use their own tool 
belt may do so after technical committee 
approval. If contestants do not bring their 
own tool belt, one will be provided. Any 
tools contestants are required to bring will 
be published in the SkillsUSA 
Championships Update annually at: 
www.skillsusa.org/compete/updates.shtml. 

2. Supplied by the contestant: 
All competitors must create a one-page 
résumé using a word processor and submit 
the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions.. 

 
SCOPE OF THE CONTEST 
The contest is designed to assess a team’s ability 
to perform tasks identified by the national 
technical committee, which includes: Robert 
Bosch Tool Corp., The Stanley Works, 
Train2Build, Construction Management 
Advisory Group, State Farm Insurance, 
International Brotherhood of Electrical 
Workers, Lowe’s Companies, Inc., D & J 
Kitchens and Baths and National Association of 
the Remodeling Industry.    
 

Knowledge Performance 
The contest includes a written action plan 
developed by team members for the purpose of 
assessing the team’s knowledge of the building 
trades. 
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Skill Performance  
The contest includes a team project assessing 
the ability to analyze a project drawing, write 
an action plan, professionally present the team 
project, and perform skills in residential 
carpentry, plumbing, electricity and masonry. 
 

Contest Guidelines  
1. Each team will be given the project drawing 

at the contest orientation meeting and given 
two hours to meet as a team, analyze the 
drawing and formulate a written action 
plan.  

2. Each team will conduct a three- to five-
minute professional presentation to the 
judges on how the team plans to 
accomplish the project.  

3. Each team member is required to have an 
active part in the presentation.  

4. The written action plan and the 
presentation will be judged. 

5. Cleanliness of jobsite, timeliness of 
completion of the project, effective 
ordering of material and inventorying tools 
and equipment will be assessed.  

 

Standards and Competencies 
 
TW 1.0 — Present an action plan after analyzing the project 
drawing 
1.1  Analyze the project drawing 

1.1.1  Interpret and determine 
dimensions from multi-view 
drawings 

1.1.2  Interpret specifications, 
abbreviations, symbols, and 
drawing notes 

1.1.3  Interpret oral and written 
changes  

1.1.4  Prepare material take-off from 
blueprint 

1.2  Write the action plan and give a 
presentation 
1.2.1  Organize, prepare, and present 

an action plan 
1.2.2  Use data display instruments 

such as flow charts or cause and 
effect diagrams 

1.2.3  As a team, develop a 
presentation that is three to five 
minutes in length portraying how 
your team will accomplish the 

building project including the 
team’s safety plan 

1.2.4  Use of visuals is permitted (e.g., 
flip chart with notes or diagrams, 
PowerPoint presentation). Each 
team will be provided with a flip 
chart stand. 

 
TW 2.0 — Perform effectively as team members 
2.1  Demonstrate group problem solving 

techniques 
2.2  Demonstrate team proficiency in 

construction of a building project 
2.3  Perform additional teamwork 

competencies as determined by the 
technical committee  

 
TW 3.0 — Perform carpentry skills 
3.1  Estimate and utilze the amount of 

materials needed and proper tools  
3.1.1  Identify, receive, and inspect 

materials 
3.1.2  Store materials correctly around 

work area 
3.1.3  Use the correct amount of 

materials for the project in the 
correct manner 

3.1.4  Identify and safely utilize 
carpentry hand and power tools  

3.2  Perform framing and install sub-floor and 
common roof rafters 
3.2.1  Frame and install sill plate, 

girders, floor joists and bridging 
3.2.2  Utilize dimensional and 

engineered wood products and 
steel products 

3.2.3  Frame floor opening and install 
sub-floor 

3.2.4  Frame and brace walls to include 
corners, openings, trimmers, 
cripples, partitions, plumbing 
partitions, fixture backing and 
sheathing 

3.2.5  Frame stair stringer and other 
components 

3.2.6  Calculate and use the rise and 
run of a common roof 

3.2.7  Lay out a common roof plan 
3.2.8  Lay out, cut and install common 

rafters, ridge board, ceiling joists 
and collar ties 

3.2.9  Install roof sheathing 
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TW 4.0 — Perform masonry skills by laying and installing a 
brick/block wall  
4.1  Estimate and utilze the amount of 

materials needed and proper tools 
4.1.1  Identify, receive, and inspect 

materials   
4.1.2  Store materials correctly around 

work area  
4.1.3  Use the correct amount of 

materials for the project in the 
correct manner   

4.1.4  Identify and safely utilize 
masonry hand and power tools   

4.1.5  Identify and safely utilize 
masonry hand and power tools  

4.1.6  Organize area neatly 
4.1.7  Place mortar pans properly 
4.1.8  Select and effectively arrange 

masonry tools  
4.2  Tool and polish joints 

4.2.1  Tool concave, rake weather, V-
jointer, grapevine, and struck 
joints 

4.2.2  Polish the joints 
4.2.3  Tuckpoint a wall 
4.2.4  Brush and touch up a wall 

4.3  Lay a brick/block wall 
4.3.1  Lay out a wall in preparation for 

building a straight and/or corner 
wall 

4.3.2  Spread and furrow mortar 
correctly for brick units 

4.3.3  Construct a straight wall 
4.3.4  Construct an outside and inside 

corner lead 
4.3.5  Spread bed joints and throw on 

full head joints for block units 
4.3.6  Build a block corner to a 

specified height 
4.3.7  Install lintels and moisture 

drainage such as masonry 
flashing and weep holes 

4.3.8  Install brick detailing if 
requested  

 
TW 5.0 — Perform plumbing by installing cleanout drains, 
roughing in water supply lines, performing pressure tests and 
cutting, reaming, and joining 
5.1  Estimate and utilize materials and proper 

tools 
5.1.1  Identify, receive, and inspect 

materials  

5.1.2  Store materials correctly around 
work area 

5.1.3  Use the correct amount of 
materials for the project in the 
correct manner 

5.1.4  Identify fittings from a sketch of 
a piping system 

5.1.5  Identify and safely utilize 
plumbing hand and power tools  

5.2  Rough in water supply lines and perform 
pressure tests  
5.2.1  Calculate the slope required for 

waste and vent lines 
5.2.2  Rough in waste and vent lines for 

sinks, lavatories, bathtubs, 
showers, and water closets 

5.2.3  Install cleanout drains 
5.2.4  Secure horizontal and vertical 

lines of pipe to wood, metal, and 
masonry surfaces 

5.2.5  Rough in water supply lines for 
sinks, lavatories, bathtubs, 
showers, and water closets 

5.2.6  Perform pressure tests on water 
supply system 

5.3  Join pipes 
5.3.1  Cut, ream and join copper tubing 

using the sweat method 
5.3.2  Cut, ream and join copper tubing 

using the compression method 
5.3.3  Cut, ream and join CPVC and 

other similar pipe 
5.3.4  Cut, ream and join PVC pipe 
5.3.5  Cut, ream and join ABS pipe 
5.3.6  Cut, ream and join copper tubing 

by sweat, compression or other 
methods 

 
TW 6.0 — Perform electrical skills by laying out electrical 
installations 
6.1  Estimate and utilize materials and utilize 

tools properly 
6.1.1  Apply the current National 

Electrical Code 
6.1.2  Plan, work and lay out electrical 

installations 
6.1.3  Identify, receive, and inspect 

materials 
6.1.4  Correlate specifications, prints 

and job sites 
6.1.5  Use the correct amount of 

materials for the project in the 
correct manner 
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6.1.6  Store materials correctly around 
work area 

6.1.7  Identify and safely utilize 
electrical hand and power tools  

6.2  Rough in 
6.2.1  Choose size and install ganged, 

octagon and surface mount 
boxes to a specified height 

6.2.2  Install and staple all electrical 
wire essentially free from hazard 
according to a blueprint 

6.2.3  Perform splices and junctions in 
boxes 

6.3  Install devices such as single pole switch, 
three-way switch, four-way switch, 
duplex grounded receptacle, ground 
fault circuit interrupter, light fixtures and 
wall plates 

 
TW 7.0 — Prepare for unique tasks that may be included in a 
given situation  
7.1  Run conduit in the electrical unit 
7.2  Troubleshoot electrical circuits 
7.3  Install plumbing fixtures 
7.4  Install electric fixtures 
7.5  Repair or replace a P trap 
7.6  Build a brick/block composite wall 
7.7  Complete exterior or interior carpentry 

finish work 
7.8  Install shingles 
7.9  Install window(s) 
7.10  Install door(s) 
7.11  Install underlayment 
7.12  Install floor coverings 
 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Use proportions and ratios to solve 

practical problems 
• Solve practical problems involving percents 
• Solve single variable algebraic expressions 
• Solve multiple variable algebraic 

expressions 
• Measure angles 
• Find surface area and perimeter of two- 

dimensional objects 
• Construct three-dimensional models 
• Apply Pythagorean Theorem 

• Make comparisons, predictions and 
inferences using graphs and charts 

• Organize and describe data using matrixes 
• Find slope of a line 
• Solve practical problems involving 

complementary, supplementary and 
congruent angles 

• Find arc length and the area of a sector 
 
Science Skills 
• Plan and conduct a scientific investigation 
• Use knowledge of the particle theory of 

matter 
• Describe and recognize elements, 

compounds, mixtures, acids, bases and salts 
• Describe and recognize solids, liquids and 

gases 
• Describe characteristics of types of matter 

based on physical and chemical properties 
• Use knowledge of physical properties 

(shape, density, solubility, odor, melting 
point, boiling point, color) 

• Use knowledge of classification of elements 
as metals, metalloids and nonmetals 

• Describe and identify physical changes to 
matter 

• Use knowledge of potential and kinetic 
energy 

• Use knowledge of mechanical, chemical 
and electrical energy 

• Use knowledge of heat, light and sound 
energy 

• Use knowledge of temperature scales, heat 
and heat transfer 

• Use knowledge of speed, velocity and 
acceleration 

• Use knowledge of Newton’s laws of motion 
• Use knowledge of work, force, mechanical 

advantage, efficiency and power 
• Use knowledge of simple machines, 

compound machines, powered vehicles, 
rockets and restraining devices 

• Use knowledge of principles of electricity 
and magnetism 

• Use knowledge of static electricity, current 
electricity and circuits 

• Use knowledge of magnetic fields and 
electromagnets 

 
Language Arts Skills 
• Demonstrate comprehension of a variety of 

informational texts 
• Use text structures to aid comprehension 
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• Demonstrate knowledge of appropriate 
reference materials 

• Use print, electronic databases and online 
resources to access information in books 
and articles 

 
Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Algebra 
• Geometry 
• Measurement 
• Data analysis and probability 
• Problem solving 
• Reasoning and proof 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm.  
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and function of 

cells and organisms 
• Understands relationships among organisms 

and their physical environment 
• Understands biological evolution and the 

diversity of life 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
• Understands the nature of scientific inquiry 
• Understands the scientific enterprise 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit: 
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students read a wide range of print and 

nonprint texts to build an understanding of 
texts, of themselves and of the cultures of 
the United States and the world; to acquire 

new information; to respond to the needs 
and demands of society and the workplace; 
and for personal fulfillment. Among these 
texts are fiction and nonfiction, classic and 
contemporary works 

• Students apply a wide range of strategies to 
comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
word meaning and of other texts, their 
word identification strategies and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, graphics) 

• Students adjust their use of spoken, written 
and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students employ a wide range of strategies 
as they write and use different writing 
process elements appropriately to 
communicate with different audiences for a 
variety of purposes 

• Students use a variety of technological and 
information resources (e.g., libraries, 
databases, computer networks, video) to 
gather and synthesize information and to 
create and communicate knowledge 

• Students develop an understanding of and 
respect for diversity in language use, 
patterns and dialects across cultures, ethnic 
groups, geographic regions and social roles 

• Students use spoken, written and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion 
and the exchange of information) 

 
Source: IRA/NCTE Standards for the English Language Arts.  
To view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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TECHNICAL COMPUTER 
APPLICATIONS 
 
 

PURPOSE  
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of technical computer applications.  
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black socks and black 
leather shoes.  
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black socks or 
black or skin-tone seamless hose, and black 
leather shoes.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY  
Open to active SkillsUSA members enrolled in 
programs with computer literacy as part or all 
of the occupational objective.  
 

EQUIPMENT 
1.  Supplied by technical committee:  

a.  Any PC software needed to complete 
the contest 

b.  Network storage and networking 
equipment to connect to an Ethernet 
network 

2.  Supplied by the contestant: 
a. Computer and monitor with the 

following minimum specifications 
1.  1.6 Ghz processor with 512 MB of 

RAM 
2.  15-inch VGA monitor 

3. Wheel mouse 
4.  NIC card for a wired Ethernet 

connection 
5.  CD-ROM 
6.  Power outlet with six outlets 
7.  Clean install of Windows XP 

Professional with the latest service 
packs installed 

8.  All user passwords or BIOS 
passwords should be disabled or 
uninstalled 

b. Software pre-installed on system 
1.  XP Professional, full install with no 

add-on software installed. Current 
service packs should be installed 

2.  Internet Explorer 6.0 or higher with 
service packs installed 

c.  All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

3.  Any changes to the hardware or software 
requirements will be announced annually 
in the SkillsUSA Championships update at: 
www.killsusa.org/compete/updates.shtml. 

4.  No cell phones or PDAs will be allowed 
during the contest 

 
SCOPE OF THE CONTEST 
This contest is defined by industry standards as 
set by the current industry technical standards.  
The contest assesses the ability of a candidate 
to perform jobs and skills selected from the list 
of competencies as determined by the SkillsUSA 
Championships technical committee. 
 

Knowledge Performance 
A written exam will be given that covers the 
installation and operation of the software, 
hardware and cabling plus general computer 
support knowledge. Topics also include 
information as related to the Internet, 
networking and data sharing.    
 

Skill Performance 
A series of demonstrations will be performed 
during the skills performance portion of this 
contest. The competencies outlined by the 
contest technical committee will be used as the 
foundation for this assessment. Contestants 
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TECHNICAL DRAFTING 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of technical drafting. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black socks and black 
leather shoes. 
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black socks or 
black or skin-tone seamless hose and black 
leather shoes.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with technical drafting as the 
occupational objective.  
 

EQUIPMENT 
1. Supplied by the technical committee: 

a. The technical drafting workstation will 
be equipped with a flat table 
(approximately 24"x72"), a second table 
with space for a personal computer and 
a chair 

b. 110-volt electric outlet 
c. Output hardware — plotter or printer 

1. Plotter media 
2. Pens, ink or toner as required 

d. Drafting paper/vellum 

2. Supplied by the contestant: 
a. A personal computer, monitor and 

input devices or a laptop computer 
b. Technical software of choice 

(photocopies of software licensing for 
every software program used in the 
contest must be submitted to the 
technical committee at the pre-contest 
meeting)  

c.  Machinery Handbook (this can be in 
book or CD form) 

d. Published computer-aided drafting 
reference books, software manuals, 
published technical drafting reference 
books, tables and calculators of your 
choice. Reference materials may not 
take up more than 1 cubic foot of space 
and may not be shared by contestants 

e.  All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

COMPUTER/SOFTWARE 
REQUIREMENTS  
Please have installed and/or set when you 
arrive at the contest: 
 
1.  Network Configuration 
 Make sure the following network 

components are installed: 
• Client for Microsoft Networking 
• 10/100 10-Base T Ethernet Network 

Interface Card (wireless not supported) 
• TCP/IP Protocol 

 
 Do not install file and printer sharing for 

Microsoft networks. 
 
 Be prepared to connect to a Microsoft 

Windows 2000 Server domain named 
DOMAIN. This means your computer's 
workgroup name should be DOMAIN and 
Windows NT, Windows 2000 and Windows 
XP computers should have a local user 
named USER and USER should be a 
member of the LOCAL ADMINISTRATOR 
group. (Windows Vista is not supported for 
this contest.) 
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 All computers (but particularly notebooks) 
should be prepared to connect to a WIRED 
10-Base T network. Vista is not allowed.  

 
2.  Printer Driver Information 
 Please have installed: Hewlett Packard 

DeskJet 1220 Driver  
 This driver available at: www.hp.com.  
 
3.  Application Software 
 Please have the latest service packs and 

updates applied to your application 
software before you get to the contest. This 
is your responsibility. We cannot guarantee 
your ability to correctly plot unless you 
have the latest service packs and updates 
applied to your application software. 

 
4.  It is advisable to bring your system software 

and the software you will be using for the 
contest in case you have setup trouble. 

 
 There will be technicians on the floor the 

day of setup to assist you if you need help. 
They will have all forms of cables, software, 
drivers, etc. if needed. Contestants renting 
computers can get help at that time. 

 

SCOPE OF THE CONTEST 
The contest will focus on the application of 
appropriate technical drafting skills to solve 
visualization and presentation problems of a 
mechanical nature as designed by the national 
technical committee that includes: Autodesk, 
Big WIND, GCS Corp. and SolidWorks Corp. 
 

Knowledge Performance 
The contest will include a written knowledge 
exam assessing general knowledge of technical 
drafting. Written portions may also exist during 
the skills portion of the contest. Knowledge of 
terms and principles used in technical drafting 
will be required for the skill demonstration 
portion of the contest. 
 

Skill Performance 
The contest will assess the ability to perform 
technical drafting skills selected from the 
following list of competencies as determined by 
the SkillsUSA Championships technical 
committee. 
 

Contest Guidelines 
1. The contestants will be required to solve 

industry-developed problems.  
2. Computer-aided drafting (CAD) technology 

will be used. 
3. During the contest, the contestants will 

work independently. No assistance will be 
given by other contestants, instructors or 
observers. Limited technical assistance for 
computer or software malfunction may be 
given by appropriate manufacturer’s 
representatives.  

4. Contestants will each be given the same 
amount of time to accomplish the problem. 
Everyone will begin at the same time and 
take the required lunch break, and no one 
will be allowed to work past the contest 
conclusion. Note: An exception may be 
granted at the discretion of the technical 
committee in an instance where a 
computer/software malfunction causes a 
significant time loss that impacts the 
contestant’s performance. 

5. Each contestant will be responsible for 
establishing procedures at the computer for 
plotting their work to a plot file. 

6. Judging criteria are general in nature and 
will be done from some combination of 
written test, plotted drawings, manual 
drawings and/or sketches. Specific criteria 
will be based on the demonstration of 
competency in those elements of accuracy 
and productivity included in the contest 
problem(s).   

 

Standards and Competencies 
 
TD 1.0 — Select the appropriate scale for the given drawing 
problem according to American National Standards Institute 
(ANSI) standards 
1.1  Derive proper scaling and dimensions 

acceptable to industrial requirements on 
each assigned drawing 

1.2  Explain the different types of scales 
utilized in technical drafting and how 
they are used for measurements 

 
TD 2.0 — Apply sketching knowledge and techniques to solve 
the problem identified by the technical committee according to 
ANSI standards 
2.1  Identify the types of sketches 
2.2  Make freehand drawings to solve 

problems and convey ideas 
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2.3  Sketch to correct proportional sizes 
 
TD 3.0 — Apply knowledge of orthographic projections to 
solve technical drafting problems according to ANSI standards 
3.1  Explain the Theory of Orthographic 

Projection and how it relates to technical 
drafting 

3.2  Draw two-dimensional orthographic 
projections from given three-dimensional 
views 

3.3  Apply the principles of orthographic 
projection using CAD 

 
TD 4.0 — Utilize knowledge of auxiliary views to solve 
technical drafting problems according to ANSI standards 
4.1  Describe the true shape and size of 

incline and oblique surfaces in the form 
of “helper views” projected upon 
auxiliary planes 

4.2  Demonstrate how and determine when 
to use single and double auxiliary views 

 
TD 5.0 — Apply knowledge of sectioning to solve technical 
drafting problems according to ANSI standards 
5.1  Explain the purpose and theory of 

sectioning 
5.2  Describe the different types of sectioning 
5.3  Represent complex interior detail by 

using sectioning 
5.4  Represent different materials through the 

use of appropriate cross-hatching line 
symbols 

 
TD 6.0 — Implement techniques in dimensioning and 
tolerancing including geometric dimensioning and tolerances to 
solve technical drafting problems according to ANSI standards 
6.1  Define basic tolerancing terminology 
6.2  Demonstrate correct dimensioning 

techniques and symbol applications 
6.3  Explain the theory of dimensioning 
6.4  Identify dimensioning styles and methods 
 
TD 7.0 — Apply knowledge of detail and assembly drawings 
7.1  Construct a detail drawing showing all 

necessary information 
7.2  Construct an assembly drawing showing 

all necessary information and details 
 
TD 8.0 — Demonstrate knowledge of fasteners and hardware 
8.1  List the common types of fasteners 

8.2  Draw and label fasteners correctly on 
production, assembly drawings and parts 
lists 

8.3  Draw threaded fasteners using detailed 
and schematic representations 

 
TD 9.0 — Demonstrate knowledge of presentation/pictorial 
drawings 
9.1  Explain the three basic types of pictorial 

drawing 
9.2  Make drawings that represent all three 

dimensions in one single view using all 
three types of pictorials 

9.3  Apply the procedures and techniques of 
drawing pictorial sections and exploded 
views using CAD 

 
TD 10.0 — Demonstrate knowledge of construction materials 
and methods 
10.1  Explain use of materials and 

specifications for each 
10.2  Explain manufacturing processes 

10.2.1  List the manufacturing processes 
typically used today 

10.2.2  Describe the roll quality control 
plays in manufacturing 

10.3  Explain power transmission 
10.4  Describe sheet metal developments 
 
TD 11.0 — Utilize CAD software to create a computer-
generated 3-D model and drawing 
 
TD 12.0 — Apply reference materials and relevant 
mathematical formulas to assigned problems 
12.1  Calculate mass properties including but 

not limited to volume, density and force 
12.2  Calculate volume measurements from 

given mathematical problems 
12.3  Use reference materials provided by the 

technical committee to effectively solve 
the technical drafting problem assigned 
to meet ANSI standards 

 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Use proportions and ratios to solve 

practical problems 
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• Simplify numerical expressions  
• Solve practical problems involving percents 
• Solve single variable algebraic expressions 
• Measure angles 
• Find surface area and perimeter of two- 

dimensional objects 
• Find volume and surface area of three- 

dimensional objects 
• Apply transformations (rotate or turn, 

reflect or flip, translate or slide, and dilate 
or scale) to geometric figures 

• Construct three-dimensional models 
• Apply Pythagorean Theorem 
• Make comparisons, predictions, and 

inferences using graphs and charts 
• Solve problems using proportions, 

formulas, and functions 
• Solve problems involving symmetry and 

transformation 
• Use measures of interior and exterior angles 

of polygons to solve problems 
• Find arc length and the area of a sector 
 
Science Skills 
None Identified 
 
Language Arts Skills 
• Provide information in conversations and 

in group discussions 
• Provide information in oral presentations 
• Demonstrate use of verbal communication 

skills, such as word choice, pitch, feeling, 
tone and voice 

• Demonstrate use of nonverbal 
communication skills, such as eye contact, 
posture and gestures using interviewing 
techniques to gain information 

• Demonstrate knowledge of appropriate 
reference materials 

 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Algebra 
• Geometry 
• Measurement 
• Problem solving 
• Communication 
• Connections 

• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
• Understands the nature of scientific inquiry 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit:  
www.mcrel.org/standards-benchmarks/.  
 
Language Arts Standards 
• Students read a wide range of print and 

nonprint texts to build an understanding of 
texts, of themselves and of the cultures of 
the United States and the world; to acquire 
new information; to respond to the needs 
and demands of society and the workplace; 
and for personal fulfillment. Among these 
texts are fiction and nonfiction, classic and 
contemporary works 

• Students apply a wide range of strategies to 
comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
word meaning and of other texts, their 
word identification strategies and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, graphics) 

• Students adjust their use of spoken, written, 
and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students employ a wide range of strategies 
as they write and use different writing 
process elements appropriately to 
communicate with different audiences for a 
variety of purposes 

• Students apply knowledge of language 
structure, language conventions (e.g., 
spelling and punctuation), media 
techniques, figurative language and genre 
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to create, critique and discuss print and 
nonprint texts 

• Students conduct research on issues and 
interests by generating ideas and questions, 
and by posing problems. They gather, 
evaluate and synthesize data from a variety 
of sources (e.g., print and nonprint texts, 
artifacts, people) to communicate their 
discoveries in ways that suit their purpose 
and audience 

• Students use a variety of technological and 
information resources (e.g., libraries, 
databases, computer networks, video) to 
gather and synthesize information and to 
create and communicate knowledge 

• Students use spoken, written and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion 
and the exchange of information) 

 
Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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TELECOMMUNICATIONS 
CABLING 
 
 

PURPOSE  
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of telecommunications cabling. 
 
First, refer to General Regulations, Page 9.  
 

CLOTHING REQUIREMENT  
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black socks and black 
leather, work shoes. 
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black socks or 
black or skin-tone seamless hose and black 
leather, work shoes. 
All: Safety glasses with side shields or goggles. 
(Prescription glasses can be used only if they 
are equipped with side shields. If not, they 
must be covered with goggles.)  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA students enrolled in a 
career and technical education program with 
telecommunications cabling (systems 
connectivity) as the occupational objective. 
 

EQUIPMENT AND MATERIALS  
1. Supplied by the technical committee: 

a. Mock wall, cable ladder, equipment 
racks, cable, patchpanels, 
telecommunications outlets, 
termination blocks and modular plugs 

b. Connectors 

2.  Supplied by contestant:  
a.  Personal eye protection 
b. Cable terminating tools (tools necessary 

to properly terminate eight position 
UTP modular plugs, coaxial F-style 
connectors and coaxial BNC-style 
connectors)  

c. Volt ohmmeter (needed to test 
continuity) 

d. Electrical tape 
e. Cable tester 
f. In addition, tools such as electrician 

scissors, cable stripping tools, probe-
pics and other cable/wire preparation 
and installation tools may be needed 

g. All competitors must create a one-page 
résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

SCOPE OF THE CONTEST 
 

Knowledge Performance 
The contest includes a written knowledge exam 
to assess knowledge of structured cabling. 
Questions from the written evaluation will be 
taken from the following general 
telecommunications cabling topic areas and are 
verbalized in the attached competencies: cable 
pulling, copper media (UTP cabling), fiber 
optic media, fire stopping, grounding and 
bonding, horizontal cabling, installation of 
support structures, plans (blueprint and 
drawing), safety practices, splicing, standards 
and codes, telecommunications cabling 
systems, testing UTP cabling, transmission 
theory and troubleshooting. 
  

Skill Performance 
The purpose of the hands-on component of the 
contest will be to evaluate the ability to install, 
terminate and manage telecommunications 
cabling.   
 

Contest Guidelines 
1. An installation will be tested to industry 

standard requirements.   
2. The cabling project must be completed 

within the given time and certified for use.   
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3. Equipment and tools needed to install the 
appropriate connectivity for the project will 
be provided.   

4. Skills that are to be evaluated are outlined 
in the competencies provided by the 
contest technical committee. Standards are 
congruent with those established by the 
ETA Competency Requirements for Certified 
Data Cabling Installers. 

5. Two written industry certifications will be a 
part of the contest. One, the Customer 
Service Specialist (which tests soft skills 
and work readiness), has a passing score of 
75 percent. The other, the Data Cabling 
Installer Certification, will require a passing 
score of 70 percent. Both exams will be 
administered at the orientation meeting on 
Tuesday. The hands-on skills performance 
portion of the contest will require a passing 
rate of 85 percent. 

 

Standards and Competencies 
 
CAB 1.0 — Show knowledge of telecommunications safety as 
outlined by the ETA 
1.1  Demonstrate basic ladder safety 
1.2  Relate when safety glasses would be 

required in telecommunications cabling 
work 
1.2.1  Explain safety precautions for 

cabling pathways 
1.3  Describe safety issues specific to working 

with fiber optics cables 
1.4  Explain the purpose of and requirements 

for OSHA height regulations and ladder 
safety 

1.5  Explain safety precautions for 
crawlspaces 

1.6  Explain safety precautions for 
underground construction 

 
CAB 2.0 — Apply Knowledge of Telecommunications and 
Electronics Theory 
2.1  Describe the relationship between 

voltage, current, resistance and power  
2.2  Identify passive components and active 

components in cabling circuits  
2.3  Use Ohms Law to calculate voltage, 

current, resistance and power  
2.4  Explain how noise may be generated in 

communications cabling and 
components 

2.5  Define impedance and compare 
impedance with resistance 

2.6  Explain signal-to-noise ratio 
2.7  Explain the difference between 

inductance and inductive reactance; 
capacitance and capacitive reactance 

2.8  Explain the importance of grounding 
cabling and electronics communications 
products 

2.9  Identify wire sizes required for proper 
grounding 

2.10  Describe the types of conductor 
insulation used for communications 
wiring 

2.11  Explain the difference between AC and 
DC circuits 

 
CAB 3.0 — Apply knowledge of cable color-coding, pulling, 
installation, connectors and cabling continuity as outlined by the 
contest technical committee 
3.1  Explain the color code for four-pair (and 

25-pair) UTP cabling 
3.2  Display conduit cable pulling techniques 
3.3  Demonstrate cable ladder cable pulling 

techniques 
3.4  Install a ground conductor 
3.5  Install UTP patch panels 
3.6  Install UTP wall outlets 
3.7  Terminate a 66-style connecting block 
3.8  Terminate a 110-style connecting block 
3.9  Install UTP style, eight-conductor 

modular outlets 
3.10  Install coaxial “F” style connectors 
3.11  Install coaxial BNC style connectors 
3.12  Test UTP and coaxial cabling continuity 
 
CAB 4.0 — Discuss analog and digital communication signals 
and explain transfer mode and speed as the ETA outlines  
4.1  Describe the difference between analog 

and digital communications signals 
4.2  Define “transfer mode” and explain 

“transfer speeds” 
 
CAB 5.0 — Explain common definitions, symbols and 
abbreviations relevant to telecommunications cabling as the 
ETA outlines 
5.1  Define audio and radio or RF 

frequencies 
5.2  Explain the term “bandwidth” 
5.3  Explain the difference between 

frequency, bit rate and baud 
5.4  Convert signals from voltage levels to 

their corresponding decibel equivalents 

558 • 2010 SkillsUSA Championships Technical Standards



 



 

 
TELEVISION (VIDEO)  
PRODUCTION 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of television/video production.  
 
First, refer to General Regulations, Page 9.  
 

CLOTHING REQUIREMENTS 
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black leather shoes 
and black socks, or official SkillsUSA dress.  
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black leather 
shoes and black socks or black or skin-tone 
seamless hose or official SkillsUSA dress.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to a team of two active SkillsUSA 
members enrolled in a career and technical 
education (CTE) program with video 
production as the occupational objective. 
 

EQUIPMENT AND MATERIALS 
1.  Supplied by the national technical 

committee: facilities 
2.  Supplied by the contestants: 

a.  A camera system capable of recording 
video and outputting video, S-video, or 
Firewire IEEE-1394 

b.  One nonlinear editing system 
c.  Microphone (wired and wireless) 
d.  Two or more batteries and power 

supply/charger for camera 

e.  Two new blank videotapes (for your 
camera) 

f.  20' AC extension cord 
g.  Outlet power strip 
h.  Tripod 
i.  All competitors must create a one-page 

résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

j.  60-second production music CD. 
Production music is not commercial 
music available for purchase in stores. 
It is music created for use in audio and 
video productions. Music Bakery 
(www.musicbakery.com) gives the user 
the copyright license to broadcast and 
duplicate. Production music may also 
be self created. Proof of self-creation is 
required. 

 

Safety Requirements:  
Both the instructor and the contestant certify 
by agreeing to enter this contest that the 
contestant has received instructions and has 
satisfactorily passed an examination on the safe 
use of portable lights and tripods (if used). 
They also certify that the equipment has been 
thoroughly inspected and is in safe working 
condition. Further, they agree that SkillsUSA 
Inc., the SkillsUSA Championships technical 
committees and judges are released from all 
responsibility relating to personal injuries 
resulting from its use. Contestants will be 
removed from competition if proper training 
has not been provided and/or they are using 
the equipment in an unsafe manner. 
 

SCOPE OF THE CONTEST 
The contest is defined by industry standards as 
set by the current industry technical standards. 
The contest will be divided into two portions: a 
written exam and a video assignment to be 
completed in teams of two that will assess 
knowledge in industry standards.  
 

Knowledge Performance 
The contest will include a written exam to be 
taken individually covering basic video 
knowledge. Both teammates’ scores will be 
averaged together on the score sheet.  
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Skill Performance 
The contest will include a video assignment to 
be completed by a team of two student 
members from the same school and same 
division. The assignment will consist of the 
following:  
1.  A video that conveys the assigned theme or 

objective 
2.  Contestants are to edit a 60-second video 

production (penalties will be assessed for 
video projects under/over 60 seconds) 

3.  The completed video production must 
convey an adequate representation of the 
subject or theme 

4.  Designated time periods will be provided 
for videotaping and editing 

5.  Emphasis will be placed on: professional 
production of the video by industry 
standards, quality of audio and video, and 
conveyance of them to the viewer 

 
All teams will submit projects in Mini-DV tape 
format. Contestants will demonstrate their 
ability to perform jobs or skills selected from 
the following list of competencies as 
determined by the SkillsUSA Championships 
technical committee.  
 

Standards and Competencies 
 
TV 1.0 — Apply the knowledge and skills necessary to 
describe the production overview 
1.1  Describe video production careers 
1.2  Explain production overview 
1.3  Complete program proposal and 

treatment for a production 
1.4  Explain the three production steps 

1.4.1  Explain pre-production 
1.4.2  Define the production stage 
1.4.3  Explain the post-production step 

1.5  Complete storyboards for a production 
1.6  Define scriptwriting guidelines 
1.7  Explain costing out a production 
1.8  Define world video standards 
1.9  Define HDTV standards 
 
TV 2.0 — Implement the knowledge needed to describe how 
television works, video quality and color 
2.1  Describe fields and frames 
2.2  Define interlaced and progressive 

scanning 
2.3  Describe analog and digital signals 

2.4  Describe component and composite 
video signals 

2.5  Demonstrate use of waveform monitor 
and vectorscope  

2.6  Describe principles of color 
 
TV 3.0 — Apply the knowledge needed to describe and 
demonstrate lens operation and control 
3.1  Describe the type of lenses 
3.2  Define angle of view 
3.3  Describe zoom ratio 
3.4  Demonstrate f-stops iris 
3.5  Demonstrate control of depth of field 
3.6  Illustrate focusing/follow focus/rack 

focus/macro focus 
3.7  Explain the application of filters 
3.8  Explain image stabilization 
 
TV 4.0 — Apply the knowledge and skills necessary to 
describe and demonstrate camera operation and control 
4.1  Define video resolution 
4.2  Describe and demonstrate camera 

mounts and tripod use 
4.3  Operate camera pan heads 
4.4  Demonstrate basic camera moves (i.e., 

pan/tilt/dolly/truck/pedestal) 
4.5  Illustrate black balancing and white 

balancing 
4.6  Describe shutter speed 
4.7  Demonstrate control of exposure 

through the use of f-stops 
4.8  Explain frame rate 
4.9  Demonstrate use of camera viewfinder 
4.10  Describe safe area 
 
TV 5.0 — Implement the skills and knowledge needed for 
describing and demonstrating composition 
5.1  Describe form vs. content 
5.2  Demonstrate insert and cutaway shots 
5.3  Describe static composition 
5.4  Describe dynamic composition 
5.5  Define single center of interest 
5.6  Describe shifting the center of interest 
5.7  Demonstrate leading the subject 
5.8  Describe the Rule of Thirds 
5.9  Define maintaining tonal balance 
5.10  Define balance of mass 
5.11  Demonstrate frame central subject matter 
5.12  Define controlling the number of prime 

objects  
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TV 6.0 — Apply the knowledge and skills needed to describe 
and demonstrate video lighting 
6.1  Describe hard and soft lighting 
6.2  Define color temperature 
6.3  Demonstrate intensity control through 

varying distance 
6.4  Identify lighting instruments 
6.5  Identify attachments to lighting 

instruments 
6.6  Demonstrate three point lighting (i.e., 

key/ fill/ back light) 
6.7  Describe lighting ratios 
6.8  Describe back light intensity    
6.9  Describe subject-to-background distance 
6.10  Describe area lighting 
6.11  Apply the uses of existing (natural) light 
6.12  Demonstrate drawing of a light plot 
6.13  Identify lighting controls 
6.14  Calculate on-location power needs 
 
TV 7.0 — Implement the skills and knowledge needed to 
describe and demonstrate audio 
7.1  Describe the frequency-loudness 

relationship 
7.2  Define room acoustics 
7.3  Differentiate major microphone designs 
7.4  Describe directional characteristics 
7.5  Define handheld and personal 

microphones 
7.6  Position microphones 
7.7  Identify audio connectors 
7.8  Demonstrate positioning of microphones 

cables 
7.9  Describe types and uses of wireless 

microphones 
7.10  Describe phase cancellation 
7.11  Describe methods of creating the stereo 

effect 
7.12  Describe digital audio 
7.13  Describe analog audio  
7.14  Demonstrate operation of audio mixer 

controls 
7.15  Describe issues of using audio from a PA 

system 
7.16  Describe production communication 

systems 
 
TV 8.0 — Apply the knowledge and skills needed to describe 
and demonstrate video recording media 
8.1  Describe the videotape recording 

process 
8.2  Describe hard drive based recording 
8.3  Describe disk-based camcorders 

8.4  Define solid state memory storage 
8.5  Describe video servers 
8.6  Describe consumer video formats  
8.7  Define digital compression 

8.7.1  Describe MPEG-2  
8.7.2  Describe MPEG-4  
8.7.3  Describe JPEG  

8.8  List professional video formats 
 
TV 9.0 — Apply the knowledge and skills needed to describe 
and demonstrate video editing 
9.1  Describe continuity editing 
9.2  Demonstrate continuity techniques 
9.3  Demonstrate cutaways 
9.4  Define relational and thematic editing 
9.5  Demonstrate bridging jumps in action 
9.6  Demonstrate bridging interview edits 
9.7  Illustrate shooting angles 
9.8  Describe or demonstrate audio 

continuity 
9.9  Demonstrate maintaining consistency in 

action and detail 
9.10  Demonstrate operation of software-based 

editors 
9.11  Use linear and non-linear editing systems 
9.12  Explain time-code 
9.13  Define on-line and off-line editing 
 
TV 10.0 — Apply the knowledge and skills needed to describe 
and demonstrate graphics 
10.1  Describe titling 
10.2  Describe character generator 
 
TV 11.0 — Apply the knowledge and skills needed to describe 
and demonstrate location production 
11.1  Complete a location survey 
11.2  Define camera placement  
11.3  Illustrate microphone placement for on-

location audio 
11.4  Demonstrate on-location lighting 

techniques  
11.5  Illustrate on-location production 

communication 
11.6  Define multiple-camera production 
11.7  Define single-camera production 
11.8  Define film-style dramatic production 
 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
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Math Skills  
• Measure angles 
• Apply transformations (rotate or turn, 

reflect or flip, translate or slide, and dilate 
or scale) to geometric figures 

• Find slope of a line 
 
Science Skills 
• Use knowledge of mechanical, chemical 

and electrical energy 
• Use knowledge of heat, light and sound 

energy 
• Use knowledge of temperature scales, heat 

and heat transfer 
• Use knowledge of sound and technological 

applications of sound waves 
• Use knowledge of the nature and 

technological applications of light 
• Use knowledge of static electricity, current 

electricity and circuits 
 
Language Arts Skills 
• Demonstrate use of verbal communication 

skills, such as word choice, pitch, feeling, 
tone and voice 

• Analyze mass media messages 
 

Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Numbers and operations 
• Geometry 
• Measurement 
• Data analysis and probability 
• Problem solving 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 

• Understands forces and motion 
• Understands the nature of scientific inquiry 
• Understands the scientific enterprise 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit:  
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students adjust their use of spoken, written 

and visual language (e.g., conventions, 
style, vocabulary) to communicate 
effectively with a variety of audiences and 
for different purposes 

• Students employ a wide range of strategies 
as they write and use different writing 
process elements appropriately to 
communicate with different audiences for a 
variety of purposes 

• Students conduct research on issues and 
interests by generating ideas and questions 
and by posing problems. They gather, 
evaluate and synthesize data from a variety 
of sources (e.g., print and nonprint texts, 
artifacts, people) to communicate their 
discoveries in ways that suit their purpose 
and audience 

• Students use spoken, written and visual 
language to accomplish their own purposes 
(e.g., for learning, enjoyment, persuasion 
and the exchange of information) 

 
Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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VIDEO PRODUCT 
DEVELOPMENT 
 
 

PURPOSE 
To evaluate each contestant’s preparation 
for employment and to recognize 
outstanding students for excellence and 
professionalism in the field of 
television/video production. 
 
First, refer to General Regulations, Page 9.  
 

CLOTHING REQUIREMENT 
For men: Official SkillsUSA white polo 
shirt with black dress slacks, black socks 
and black leather shoes. 
For women: Official SkillsUSA white polo 
shirt with black dress slacks or skirt, black 
socks or black or clear seamless hose and 
black leather shoes.  
 
These regulations refer to clothing items 
that are pictured and described at: 
www.skillsusastore.org. If you have 
questions about clothing or other logo 
items, call 800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to all active SkillsUSA members 
enrolled in a program with media/video 
production as the occupational objective. 
 

EQUIPMENT AND MATERIALS 
1. Supplied by the Technical committee: 

a. PowerProduction StoryBoard 
Quick software 

2. Supplied by contestant: 
a. Finished promotional video on 

DVD format. 
b. Each team must bring a Mac or 

Windows (XP or above) laptop that 
storyboard software can be loaded 
onto for the competition. 

c. All competitors must create a one-
page résumé using a word 
processor and submit the résumé 
electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site 
for further instructions. 

 

SCOPE OF THE CONTEST 
The contest is defined by industry 
standards as set by the current industry 
technical standards. The contest will be 
divided into two portions: a written exam 
and a storyboard assignment to be 
completed in teams of two that will assess 
knowledge in industry standards.  
 

Knowledge Performance 
The contest will include a written exam to 
be taken individually covering basic video 
knowledge. Both teammates’ scores will be 
averaged together on the score sheet.  
 

Skill Performance 
The contest will include a video assignment 
to be completed prior to the national 
conference by a team of two students who 
will produce a five- to seven-minute video 
that promotes one of the following: 
a. The positive aspects of a specific 

vocational technical training program  
b. The positive aspects of a specific 

vocational technical school  
c. The positive aspects of SkillsUSA  
 
The video can use any theme as long as it 
supports the purpose and provides a tool 
that can be used to: 
a. Recruit students to enroll in your 

school, enroll in your training 
program, or join SkillsUSA  

b. Recruit employers and volunteers from 
business, industry, and labor to 
support our organization by donating 
their time and/or resources for local 
and/or state SkillsUSA Championships;  

c. Win support for vocational technical 
education from other important target 
audiences such as educators, parents, 
and/or political leaders. 

 
Regardless of the production and post-
production tools used, participants must 
bring the finished promotional video to the 
contest on a DVD for viewing by the 



judges. Each team member will be involved 
in a hands-on/on-site contest storyboard 
component determined by the national 
technical committee. Students will turn in 
video and load software at orientation. 
Students and advisor must attend 
orientation with the required computer and 
video to participate in the contest.  
 

Standards and Competencies 
 
VPD 1.0 — Apply the knowledge and skills necessary to 
describe the production overview 
1.1  Describe video production careers 
1.2  Explain production overview 
1.3  Complete program proposal and 

treatment for a production 
1.4  Explain the three production steps 

1.4.1  Explain pre-production 
1.4.2  Define the production stage 
1.4.3  Explain the post-production 

step 
1.5  Complete storyboards for a 

production 
1.6  Define scriptwriting guidelines 
1.7  Explain costing out a production 
1.8  Define world video standards 
1.9  Define HDTV standards 
 
VPD 2.0 — Implement the knowledge needed to describe 
how television works, video quality and color 
2.1  Describe fields and frames 
2.2  Define interlaced and progressive 

scanning 
2.3  Describe analog and digital signals 
2.4  Describe component and composite 

video signals 
2.5  Demonstrate use of waveform 

monitor and vectorscope  
2.6  Describe principles of color 
 
VPD 3.0 — Apply the knowledge needed to describe and 
demonstrate lens operation and control 
3.1  Describe the type of lenses 
3.2  Define angle of view 
3.3  Describe zoom ratio 
3.4  Demonstrate f-stops iris 
3.5  Demonstrate control of depth of field 
3.6  Illustrate focusing/follow focus/rack 

focus/macro focus 
3.7  Explain the application of filters 
3.8  Explain image stabilization 
 

VPD 4.0 — Apply the knowledge and skills necessary to 
describe and demonstrate camera operation and control 
4.1  Define video resolution 
4.2  Describe and demonstrate camera 

mounts and tripod use 
4.3  Operate camera pan heads 
4.4  Demonstrate basic camera moves 

(i.e., pan/tilt/dolly/truck/pedestal) 
4.5  Illustrate black balancing and white 

balancing 
4.6  Describe shutter speed 
4.7  Demonstrate control of exposure 

through the use of f-stops 
4.8  Explain frame rate 
4.9  Demonstrate use of camera 

viewfinder 
4.10  Describe safe area 
 
VPD 5.0 — Implement the skills and knowledge needed 
for describing and demonstrating composition 
5.1  Describe form vs. content 
5.2  Demonstrate insert and cutaway 

shots 
5.3  Describe static composition 
5.4  Describe dynamic composition 
5.5  Define single center of interest 
5.6  Describe shifting the center of 

interest 
5.7  Demonstrate leading the subject 
5.8  Describe the Rule of Thirds 
5.9  Define maintaining tonal balance 
5.10  Define balance of mass 
5.11  Demonstrate frame central subject 

matter 
5.12  Define controlling the number of 

prime objects  
 
VPD 6.0 — Apply the knowledge and skills needed to 
describe and demonstrate video lighting 
6.1  Describe hard and soft lighting 
6.2  Define color temperature 
6.3  Demonstrate intensity control 

through varying distance 
6.4  Identify lighting instruments 
6.5  Identify attachments to lighting 

instruments 
6.6  Demonstrate three point lighting 

(i.e., key/ fill/ back light) 
6.7  Describe lighting ratios 
6.8  Describe back light intensity   
6.9  Describe subject-to-background 

distance 
6.10  Describe area lighting 
6.11  Apply the uses of existing (natural) 

light 
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6.12  Demonstrate drawing of a light plot 
6.13  Identify lighting controls 
6.14  Calculate on-location power needs 
 
VPD 7.0 — Implement the skills and knowledge needed 
to describe and demonstrate audio 
7.1  Describe the frequency-loudness 

relationship 
7.2  Define room acoustics 
7.3  Differentiate major microphone 

designs 
7.4  Describe directional characteristics 
7.5  Define handheld and personal 

microphones 
7.6  Position microphones 
7.7  Identify audio connectors 
7.8  Demonstrate positioning of 

microphones cables 
7.9  Describe types and uses of wireless 

microphones 
7.10  Describe phase cancellation 
7.11  Describe methods of creating the 

stereo effect 
7.12  Describe digital audio 
7.13  Describe analog audio  
7.14  Demonstrate operation of audio 

mixer controls 
7.15  Describe issues of using audio from a 

PA system 
7.16  Describe production communication 

systems 
 
VPD 8.0 — Apply the knowledge and skills needed to 
describe and demonstrate video recording media 
8.1  Describe the videotape recording 

process 
8.2  Describe hard drive based recording 
8.3  Describe disk-based camcorders 
8.4  Define solid state memory storage 
8.5  Describe video servers 
8.6  Describe consumer video formats  
8.7  Define digital compression 

8.7.1  Describe MPEG-2  
8.7.2  Describe MPEG-4  
8.7.3  Describe JPEG  

8.8  List professional video formats 
 
VPD 9.0 — Apply the knowledge and skills needed to 
describe and demonstrate video editing 
9.1  Describe continuity editing 
9.2  Demonstrate continuity techniques 
9.3  Demonstrate cutaways 
9.4  Define relational and thematic 

editing 

9.5  Demonstrate bridging jumps in 
action 

9.6  Demonstrate bridging interview edits 
9.7  Illustrate shooting angles 
9.8  Describe or demonstrate audio 

continuity 
9.9  Demonstrate maintaining consistency 

in action and detail 
9.10  Demonstrate operation of software-

based editors 
9.11  Use linear and non-linear editing 

systems 
9.12  Explain time-code 
9.13  Define on-line and off-line editing 
 
VPD 10.0 — Apply the knowledge and skills needed to 
describe and demonstrate graphics 
10.1  Describe titling 
10.2  Describe character generator 
 
VPD 11.0 — Apply the knowledge and skills needed to 
describe and demonstrate location production 
11.1  Complete a location survey 
11.2  Define camera placement  
11.3  Illustrate microphone placement for 

on-location audio 
11.4  Demonstrate on-location lighting 

techniques  
11.5  Illustrate on-location production 

communication 
11.6  Define multiple-camera production 
11.7  Define single-camera production 
11.8  Define film-style dramatic production 
 

Committee Identified Academic Skills 
The technical committee has identified that 
the following academic skills are embedded 
in this contest. 
 
Math Skills  
• Measure angles 
• Apply transformations (rotate or turn, 

reflect or flip, translate or slide, and 
dilate or scale) to geometric figures 

• Find slope of a line 
 
Science Skills 
• Use knowledge of mechanical, 

chemical and electrical energy 
• Use knowledge of heat, light and sound 

energy 
• Use knowledge of temperature scales, 

heat and heat transfer 

Sponsored by Goodheart-Willcox (2010) • 573



 

 
 
WEB DESIGN  
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of Web design and development. 
 
First, refer to General Regulations, Page 9. 
  

CLOTHING REQUIREMENT  
For men: Official SkillsUSA white polo shirt 
with black dress slacks, black socks and black 
leather shoes.  
For women: Official SkillsUSA white polo shirt 
with black dress slacks or skirt, black socks or 
black or skin-tone seamless hose and black 
leather shoes.  
 
These regulations refer to clothing items that 
are pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY  
Open to a team of two active SkillsUSA 
members enrolled in programs utilizing Web 
design or Web Development as an occupational 
objective.  
 

EQUIPMENT AND MATERIALS  
1.  Supplied by technical committee:  

a. Workstation with table space for two 
computers, with two chairs, 110-volt 
electrical outlet  

2.  Supplied by the contestant team: 
a. All competitors must create a one-page 

résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

b. Two multiple outlet surge protectors  
c. Sketch pad for storyboarding  
d. Computers with CD-RW drive or USB 

port, and an Ethernet connection  
e. Hub and patch cables for 

interconnecting team computers  
f. Related Web authoring and graphics 

software accompanied by proof of 
license 

g. Design and development tools 
necessary to build a complete Web site 

 

SCOPE OF THE CONTEST 
The contest is defined by industry standards 
and set by the current industry technical 
committee that includes: Adobe Systems Inc., 
Cisco Systems Inc., Macromedia, Microsoft 
Corp. and World Organization of Webmasters 
(WOW).   
 

Knowledge Performance 
The contest consists of a written knowledge 
exam assessing the team’s general knowledge of 
definitions, software, processes and procedures 
relevant to Web design in such areas as: 
graphics, design, layout, programming, code 
and process.  
 
This team event includes topics such as: 
programming (HTML, XHTML, JavaScript, client 
side scripting), Web graphics, Web site design 
(usability), Web site management, project 
management and Web multimedia. Legal issues 
surrounding the field of Web design will also 
be considered a part of this contest. 
 

Skill Performance 
The contest includes a Web design project and 
a written document providing an overview 
explaining how the Web content supports a 
designated theme to assess Web design and 
development skills.  
 

Contest Guidelines 
Web Design Project 
1. The project requires a team of two: a Web 

designer and Web developer/webmaster. 
The team of two is to demonstrate how a 
developed project with an educational 
theme has been completed through the 
application of graphics, multimedia, design 
and layout.  
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WELDING 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of welding. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses with side shields or goggles. 
(Prescription glasses can be used only if they are 
equipped with side shields. If not, they must be 
covered with goggles.)  
 
These regulations refer to clothing items that are 
pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with welding as the occupational 
objective.  
 

EQUIPMENT AND MATERIALS: 
1. Supplied by the technical committee: 

a. All necessary welding equipment and 
 materials 
b. All instructions and procedure sheets 

with drawings 
2. Supplied by the contestant: 

a. Hearing and/or ear protection 
b. Welding helmet with appropriate filter 

plate/lens and protective cover 
plate/lens in a flip or slide front. Auto 
darkening shields are permissible 

c. Spare spatter and filter lenses/plates for 
arc welding helmet and oxyacetylene 
goggles  

d. Pocket calculator 
e. Lead pencil and/or ballpoint pen 
f. Soap stone with holder 
g. Scribe with magnet 
h. Combination square set 
i. 10-foot (3.1 meters) steel tape measure 
j. Fillet weld gauge 
k. 16-ounce (.45 kilogram) ball peen 

hammer 
l. Center punch 
m. 10-inch (254 millimeters) vise grips 
n. 6-inch (152 millimeters) side cutting 

pliers or diagonal cutting pliers 
o. 6-inch (152 millimeters) needle nose 

pliers  
p. Chipping hammer with or without wire 

brush 
q.  Stainless steel wire brush 
r.  All competitors must create a one-page 

résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

 

SCOPE OF THE CONTEST 
The scope of the contest is defined by industry 
standards as identified by the Alabama Power 
Co., American Welding Society, Emmert Welding 
and Manufacturing Co. Inc., Hobart Institute of 
Welding Technology, Honeywell Engines and 
Systems, ITW Hobart Brothers Co., Lincoln 
Electric Co., Linweld Inc., Miller Electric 
Manufacturing Co. Inc., Smith Equipment Co., 
Welding Education and Consulting and Eugene 
G. Hornberger LLC. All drawings, welding 
symbols and welding terms conform to the latest 
edition of the American Welding Society (AWS) 
standards.  
 

Knowledge Performance 
The contest will include a written knowledge 
exam that assesses the practical knowledge of 
welding, including safety, measurement and 
blue print reading. 
 

Skill Performance 
The skill performance assessment includes the 
completion of a steel project and a 
demonstration of the ability to weld an 
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WELDING 
FABRICATION 
 
 

PURPOSE 
To evaluate each contestant’s preparation for 
employment and to recognize outstanding 
students for excellence and professionalism in 
the field of welding fabrication. 
 
First, refer to General Regulations, Page 9. 
 

CLOTHING REQUIREMENT 
Official SkillsUSA khaki work shirt and pants, 
black or brown leather work shoes, and safety 
glasses with side shields or goggles. 
(Prescription glasses can be used only if they are 
equipped with side shields. If not, they must be 
covered with goggles.)  
 
These regulations refer to clothing items that are 
pictured and described at: 
www.skillsusastore.org. If you have questions 
about clothing or other logo items, call  
800-401-1560 or 703-956-3723. 
 
Note: Contestants must wear their official 
contest clothing to the contest orientation 
meeting. 
 

ELIGIBILITY 
Open to active SkillsUSA members enrolled in 
programs with welding as the occupational 
objective. This is a team event. Each team will be 
comprised of three student members from the 
same school and training program. 
 

EQUIPMENT AND MATERIALS: 
1. Supplied by the technical committee: 

a. All necessary welding equipment and 
 materials 
b. All instructions and procedure sheets 

with drawings 
c. Power tools needed for the competition 
d. Some tools will be provided; please see 

updated list on the SkillsUSA Web site 
prior to the competition 

2. Supplied by the contestant team: 
a. Hearing and/or ear protection 

b. Welding helmet with appropriate filter 
plate/lens and protective cover 
plate/lens in a flip or slide front. Auto 
darkening shields are permissible 

c. Spare spatter and filter lenses/plates for 
arc welding helmet and oxyacetylene 
goggles  

d. Pocket calculator 
e. Lead pencil and/or ballpoint pen 
f. Soap stone with holder 
g. Scribe with magnet 
h. Combination square set 
i. Fillet weld gauge 
j. Center punch 
k. Chipping hammer with or without wire 

brush 
l.  Stainless steel wire brush 
m.  All competitors must create a one-page 

résumé using a word processor and 
submit the résumé electronically at: 
www.skillsusa.org/compete/ 
updates.shtml. Check the Web site for 
further instructions. 

n. A three- to five-minute presentation 
answering the following: 
1. What welding process would you 

use to manufacture this project and 
why? 

2. What would you change to this 
project to make it easier to build or 
more functional and why? 

 
Note: Project drawings will be posted ahead of 
time for students on the SkillsUSA Web site. 

 

SCOPE OF THE CONTEST 
The scope of the contest is defined by industry 
standards as identified by the following 
companies: American Welding Society Inc., 
Harris Products Group, Hobart Brothers Co., 
Lincoln Electric Co., Linweld Inc. and Miller 
Electric Manufacturing Co. All drawings, 
welding symbols and welding terms conform to 
the latest edition of the American Welding 
Society (AWS) standards.  
 

Knowledge Performance 
The contest will include a written knowledge 
exam that assesses the practical knowledge of 
welding, including safety, measurement and 
blue print reading. Other common fabrication 
operations will also be assessed such as saw 
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operation, drilling, grinding and material 
handling. 
 

Skill Performance 
The skill performance assessment includes the 
completion of a metal project and a 
demonstration of the ability to weld carbon 
steel, aluminum or stainless steel project in 
various positions using a variety of filler metals. 
Contestants will be involved in the completion 
of a metal project that involves various 
manufacturing methods.  
 

Contest Guidelines 
1. Contestants must correctly use the welding 

equipment during the contest. The contest 
chairman and contest coordinator may stop 
a contestant at any section of the contest if 
they deem a contestant’s manner to be 
hazardous to either themselves or others. 
Such stoppage shall disqualify the 
participant for that section of the contest. If 
the contestant is warned a second time, he 
or she will be disqualified as a contest 
participant.  

2. While the contest is in progress, there shall 
be no communication between the 
contestants or between other teams or 
anyone else, except as directed by a judge, 
contest coordinator or contest chair. It is 
expected that team members will 
communicate to each other. 

3. Time limits will be established on the 
contest procedure sheets for all segments of 
the test.  

4. Evaluation of the completed project will be 
judged visually. Nondestructive and/or 
destructive tests may be used to complete 
the project evaluation. 

5. Welding and cutting operation instructions 
will be specified in drawings and procedure 
sheets provided to the contestants. 

6. Welding equipment used in the contest may 
be obtained from a variety of manufacturers 
and may include transformers, rectifiers 
and/or inverters.  

7. Filler metals will be compatible with the 
metals being welded and will be detailed on 
the contest procedure sheet. Instructions to 
the contestants will define more specifically 
the filler metals that may be used. 

8.  Welds will be evaluated visually using a 
rating system as established by the SkillsUSA 

technical committee. Nondestructive and/or 
destructive tests may be used to complete 
the project evaluation.  

9. Final judging of the welded projects will be 
evaluated according to the difficulty of the 
assigned task and by using the following 
visual inspection criteria: dimensional 
accuracy, including distortion; conformity 
to drawing requirements, including 
determination of whether all welds have 
been completed and whether the finished 
welds conform to the required size and 
contour; and visual examination of the 
welds for cracks, undercut, overlap, crater 
fill, spatter, arc strikes, porosity, convexity 
and reinforcement. 

 

Standards and Competencies 
 
WF 1.0 — Identify safety standards on a test in accordance to 
ANSI Z49 
1.1  Demonstrate proper use and inspection of 

equipment used for protection of 
personnel 

1.2  Model proper work area operation 
1.3  Demonstrate proper use and inspection of 

equipment used for ventilation 
1.4  Demonstrate proper Hot Zone operation 
1.5  Demonstrate proper working in confined 

spaces 
1.6  Understand precautionary labeling 
1.7  Model proper use and inspection of 

equipment used for each required 
welding or thermal cutting process 

 
WF 2.0 — Demonstrate an understanding of practical 
measurement 
2.1  Identify basic metal-working tools used in 

measuring 
2.2  Use visual measuring tools to accuracy of 

1⁄64 of an inch 
2.3  Employ the components of a combination 

square set 
2.4  Use layout and marking tools as required 
2.5  Determine wire feed speed as indicated 

on drawing 
 
WF 3.0 — Read and interpret blueprints  
3.1  Apply information found in the 

information block of the drawing 
3.2  Read and understand three-dimensional 

drawings 
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3.3  Identify the basic views used in blueprints 
including assembly, detail and fit-up 
drawings 

3.4  Identify common types of lines, 
abbreviations and symbols in accordance 
with national drawing standards (ANSI) 

3.5  Identify basic welding symbols and 
components of a symbol (such as arrow, 
reference line, tail, size or length) in 
accordance with the current national 
welding symbol standard, AWS A 2.4 
current edition 

 
WF 4.0 — Produce welds using a Shielded Metal Arc Welding 
(SMAW) process to AWS QC10 standards 
4.1  Demonstrate safety procedures for SMAW 
4.2  Demonstrate ability to correctly set up 

SMAW power sources, related welding 
equipment and do basic process and 
equipment troubleshooting 

4.3  Correctly identify base metal prior to 
welding 

4.4  Set up and shut down equipment for 
welding of carbon steel and/or stainless 
steel 

4.5  Select correct type of filler metal size of 
electrode based on carbon steel and/or 
stainless steel plate (1⁄4-inch to 1⁄2-inch 
thickness) 

4.6  Prepare carbon steel and/or stainless steel 
for welding 

4.7  Start, stop and restart stringer beads on 
carbon steel and/or stainless steel in the 
flat, horizontal, vertical up and down and 
overhead positions 

4.8  Weld a pad with a multiple-pass weld on 
carbon steel and stainless steel plate in 
the flat, horizontal, vertical up and down 
and overhead positions 

4.9  Weld a lap joint with a single-pass, fillet 
weld on carbon steel and stainless steel 
sheet/plate in flat, horizontal, vertical up 
and down and overhead positions 

4.10  Weld a lap joint with a multiple-pass, fillet 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and down and overhead positions 

4.11  Weld a T-joint with a single-pass, fillet 
weld on carbon steel and stainless steel 
sheet/plate in the flat, horizontal, vertical 
up and down and overhead positions 

4.12  Weld a T-joint with a multiple-pass, fillet 
weld on carbon steel and stainless steel 

plate in the flat, horizontal, vertical up 
and down and overhead position 

4.13  Weld a butt joint with a single-pass, 
square groove weld on carbon steel and 
stainless steel sheet/plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

4.14  Weld a butt joint with a partial joint 
penetration, single pass, double V-groove 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and down and overhead positions 

4.15  Weld a butt joint with a multiple-pass, V-
groove weld on carbon steel and stainless 
steel plate in the flat, horizontal, vertical 
up and down and overhead positions 

4.16  Weld a butt joint with complete joint 
penetration, multiple pass, double groove 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and down and overhead positions 

4.17  Weld 2- to 8-inch diameter, schedules 40 
to 80 carbon steel and stainless steel pipe, 
single/multiple-pass V-groove weld in the 
2G, 5G and 6G positions 

4.18  Lay out, weld, cut and prepare coupons 
for evaluation 

4.19  Test the prepared coupon 
 
WF 5.0 — Produce welds using a Gas Metal Arc Welding 
(GMAW) process to AWS QC10 standards 
5.1  Demonstrate correct safety procedures for 

GMAW 
5.2  Demonstrate ability to correctly set up 

GMAW power sources, related welding 
equipment and do basic process and 
equipment troubleshooting 

5.3  Correctly identify base metal prior to 
welding 

5.4  Set up and shut down equipment for 
short circuiting, globular, spray and 
pulsed transfer welding of carbon steel, 
stainless steel and/or aluminum 

5.5  Select correct type of filler metal size of 
electrode, type of shielding gas, wire feed 
speed and voltage based on carbon steel, 
stainless steel and/or aluminum sheet 
and/or plate (1/16-inch to 3/8-inch 
thickness) 

5.6  Prepare the carbon steel, stainless steel 
and/or aluminum for welding 

5.7  Start, stop and restart stringer beads on 
carbon steel, stainless steel and aluminum 
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steel sheet/plate in the flat, horizontal, 
vertical up and down, and overhead 
positions 

5.8  Weld a pad with a multiple-pass weld on 
carbon steel, stainless steel and aluminum 
sheet/plate in the flat, horizontal, vertical 
up and down and overhead positions 

5.9  Weld a lap joint with a single-pass, fillet 
weld on carbon steel, stainless steel and 
aluminum sheet/plate in flat, horizontal, 
vertical up and down and overhead 
positions 

5.10  Weld a lap joint with a multiple-pass, fillet 
weld on carbon steel, stainless steel and 
aluminum plate in the flat, horizontal, 
vertical up and down and overhead 
positions 

5.11  Interrupt root pass at mid point and 
restart arc 

5.12  Weld a T-joint with a single-pass, fillet 
weld on carbon steel, stainless steel and 
aluminum sheet/plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

5.13  Weld a T-joint with a multiple-pass, fillet 
weld on carbon steel, stainless steel and 
aluminum plate in the flat, horizontal, 
vertical up and down and overhead 
positions 

5.14  Weld a butt joint with a single-pass, 
square groove weld on carbon steel, 
stainless steel and aluminum sheet/plate 
in the flat, horizontal, vertical up and 
down and overhead positions 

5.15  Weld a butt joint with a partial joint 
penetration; single-pass, and double V-
groove weld on carbon steel, stainless 
steel and aluminum plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

5.16  Weld a butt joint with a multiple-pass, V-
groove weld on carbon steel, stainless 
steel and aluminum plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

5.17  Weld a butt joint with complete joint 
penetration; multiple-pass, and double V-
groove weld on carbon steel, stainless 
steel and aluminum plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

5.18  Weld 2- to 8-inch diameter, schedule 40 to 
80 carbon steel, stainless steel and 
aluminum pipe, single/multiple pass V-

groove weld in the 2G, 5G and 6G 
positions 

5.19  Lay out, weld, cut and prepare coupons 
for evaluation 

5.20  Test prepared coupons 
 
WF 6.0 — Produce welds using a Fluxed Cored Arc Welding 
(FCAW) process to AWS QC10 standards 
6.1  Demonstrate correct safety procedures for 

FCAW 
6.2  Demonstrate ability to correctly set up 

FCAW power sources, related welding 
equipment and do basic process and 
equipment troubleshooting 

6.3  Correctly identify base metal prior to 
welding 

6.4  Set up and shut down equipment for 
welding of carbon steel and/or stainless 
steel 

6.5  Select correct type of filler metal, size of 
electrode, type of shielding gas (if 
needed), wire feed speed and voltage 
based upon carbon steel and/or stainless 
steel sheet and/or plate (1/16-inch to 3/8-
inch thickness) 

6.6  Prepare carbon steel and/or stainless steel 
for welding 

6.7  Start and stop and restart stringer beads 
on carbon steel and stainless steel 
sheet/plate in the flat, horizontal, vertical 
up and overhead positions 

6.8  Weld a pad with a multiple-pass weld on 
carbon steel and stainless steel sheet/plate 
in the flat, horizontal, vertical up and 
overhead positions 

6.9  Weld a lap joint with a single-pass, fillet 
weld on carbon steel and stainless steel 
sheet/plate in flat, horizontal, vertical up 
and overhead positions 

6.10  Weld a lap joint with a multiple-pass, fillet 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and overhead positions. Stop and restart 
in the middle of the joint 

6.11  Weld a T-joint with a single-pass, fillet 
weld on carbon steel and stainless steel 
sheet/plate in the flat, horizontal, vertical 
up and overhead positions 

6.12  Weld a T-joint with a multiple-pass, fillet 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and overhead positions 
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6.13  Weld a butt joint with a single-pass, 
square groove weld on carbon steel and 
stainless steel sheet/plate in the flat, 
horizontal, vertical up and overhead 
positions 

6.14  Weld a butt joint with a partial joint 
penetration, single pass, double V-groove 
weld on carbon steel and stainless steel 
plate in the flat, horizontal, vertical up 
and overhead positions 

6.15  Weld a butt joint with a multiple-pass, V-
groove weld on carbon steel and stainless 
steel plate in the flat, horizontal, vertical 
up and overhead positions 

6.16  Weld a butt joint with complete joint 
penetration, multiple-pass, double V-
groove weld on carbon steel and stainless 
steel plate in the flat, horizontal, vertical 
up and overhead positions 

6.17  Weld 2- to 8-inch diameter, schedules 40 
to 80 carbon steel and stainless steel pipe, 
single/multiple pass V-groove weld in the 
2G, 5G and 6G positions 

6.18  Lay out, cut and prepare coupons for 
evaluation 

6.19  Test prepared coupons 
 
WF 7.0 — Produce welds using a Gas Tungsten Arc Welding 
(GTAW) process to AWS QC10 standards 
7.1  Demonstrate safety procedures for GTAW 
7.2  Demonstrate ability to correctly set up 

GTAW power sources, related welding 
equipment and do basic process and 
equipment troubleshooting 

7.3  Correctly identify base metal prior to 
welding 

7.4  Set up and shut down equipment for 
regular and pulsed welding of aluminum, 
stainless steel and/or carbon steel 

7.5  Select the correct size and type of 
tungsten and/or filler metal based on 
aluminum, stainless steel or carbon steel 
sheet and/or plate (1/16-inch to 1/4-inch 
thickness) 

7.6  Prepare aluminum, stainless steel and/or 
carbon steel for welding 

7.7  Start, stop and restart stringer beads on 
aluminum, stainless steel and carbon steel 
sheet/plate in the flat, horizontal, vertical 
up and down and overhead positions 

7.8  Weld a pad with multiple-pass weld on 
aluminum, stainless steel and carbon steel 

sheet/plate in the flat, horizontal, vertical 
up and down and overhead positions 

7.9  Weld a lap joint with a single-pass, fillet 
weld on aluminum, steel, stainless steel 
and carbon steel sheet/plate in flat, 
horizontal, vertical up and down and 
overhead positions.  

7.10  Weld a lap joint with a multiple-pass, fillet 
weld on aluminum, stainless steel and 
carbon steel plate in the flat, horizontal 
vertical up and down and overhead 
positions 

7.11  Weld a T-joint with a single-pass fillet 
weld on aluminum, stainless steel and 
carbon steel sheet/ plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

7.12  Weld a T-joint with a multiple-pass, fillet 
weld on aluminum, stainless steel and 
carbon steel plate in the flat, horizontal, 
vertical up and down and overhead 
positions 

7.13  Weld a butt joint with a single-pass, 
square groove weld on aluminum, 
stainless steel and carbon steel sheet/plate 
in the flat, horizontal, vertical up and 
down and overhead positions 

7.14  Weld a butt joint with a partial joint 
penetration, single-pass, double V-groove 
weld on aluminum, stainless steel and 
carbon steel plate in the flat, horizontal 
vertical up and down and overhead 
positions 

7.15  Weld a butt joint with a multiple-pass, V-
groove weld on aluminum, stainless steel 
and carbon steel plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

7.16  Weld a butt joint with complete joint 
penetration, multiple-pass, and double V-
groove weld on aluminum, stainless steel 
and carbon steel plate in the flat, 
horizontal, vertical up and down and 
overhead positions 

7.17  Weld 2- to 8-inches diameter, schedules 40 
to 80 aluminum, stainless steel, carbon 
steel pipe, single/multiple pass V-groove 
weld in the 2G, 5G and 6G positions 

7.18  Lay out, weld, cut and prepare coupons 
for evaluation 

7.19  Test prepared coupons 
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WF 8.0 — Produce cut materials using an Oxygen Fuel Cutting 
(OFC) process to AWS QC10 standards 
8.1  Demonstrate safety procedures for OFC 
8.2  Demonstrate ability to correctly set up the 

OAC equipment for cutting and do basic 
process troubleshooting 

8.3  Correctly identify base metal prior to 
cutting 

8.4  Set up and shut down equipment for 
cutting carbon steel plate 

8.5  Select correct tip size and gas pressure for 
serving carbon steel plate (1/4-inch to 1/2-
inch thickness) 

8.6  Prepare carbon steel for cutting 
8.7  Cutting operations will be specified in 

drawings and procedure sheets provided 
to the contestants 

8.8  Properly light, adjust the flame, and shut 
down the oxygen fuel equipment 

8.9  Use a straight edge and soapstone laying 
out the prescribed pattern 

8.10  Make a square cut on carbon steel in flat, 
horizontal, vertical and overhead 
positions 

8.11  Make a bevel cut (45-degree angle) on 
carbon steel plate in the flat, horizontal, 
vertical and overhead positions 

8.12  Pierce a hole on carbon steel in the flat, 
horizontal, vertical and overhead position 

8.13  Make a pipe and tubing cut on carbon 
steel pipe in flat, horizontal, vertical and 
overhead positions 

8.14  Make a gouge and groove cut on carbon 
steel in flat, horizontal, vertical and 
overhead positions. 

8.15  Lay out, weld, cut and prepare coupons 
for evaluation 

8.16  Test prepared coupon 
 
WF 9.0 — Produce cut materials using a Plasma Arc Cutting 
(PAC) process to AWS QC10 standards 
9.1  Demonstrate safety procedures for PAC 
9.2  Demonstrate ability to correctly set up the 

PAC power sources, related cutting 
equipment and do basic process and 
equipment troubleshooting 

9.3  Correctly identify base metal prior to 
cutting 

9.4  Set up and shut down equipment for 
cutting carbon steel, stainless steel and/or 
aluminum 

9.5  Select correct cutting head and gas 
pressure for severing carbon steel, 

stainless steel or aluminum plate and/or 
sheet (1/16-inch to 1/4-inch thickness) 

9.6  Prepare carbon steel, stainless steel 
and/or aluminum for cutting 

9.7  Cutting operations will be specified in 
drawings and procedure sheets provided 
to the contestants 

9.8  Properly adjust and use the plasma arc 
equipment 

9.9  Use a straight edge and soapstone laying 
out the prescribed pattern 

9.10  Make a square cut on carbon steel, 
stainless steel and aluminum sheet/plate 
in flat, horizontal, vertical and overhead 
positions 

9.11  Make a bevel cut (45-degree angle) on 
carbon steel, stainless steel and aluminum 
sheet/plate in the flat, horizontal, vertical 
and overhead positions 

9.12  Pierce a hole on carbon steel, stainless 
steel and aluminum sheet/plate in the flat, 
horizontal, vertical and overhead position 

9.13  Make a pipe and tubing cut on carbon 
steel, stainless steel and aluminum pipe in 
the horizontal position 

9.14  Make a gouge and groove cut on carbon 
steel, stainless steel and aluminum 
sheet/plate in the flat position 

9.15  Lay out, cut and prepare coupons for 
evaluation 

9.16  Test prepared coupon 
 
WF 10.0 — Demonstrate knowledge of visual inspection 
10.1  Examine and measure undercut 
10.2  Examine and measure porosity 
10.3  Measure fillet size 
10.4  Examine and measure weld reinforcement 
10.5  Determine acceptability of welded 

samples in accordance with provided 
acceptance criteria 

 

Committee Identified Academic Skills 
The technical committee has identified that the 
following academic skills are embedded in this 
contest. 
 
Math Skills  
• Use fractions to solve practical problems 
• Measure angles 
• Construct three-dimensional models 
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Science Skills 
• Describe and recognize solids, liquids and 

gases 
• Use knowledge of principles of electricity 

and magnetism 
 
Language Arts Skills 
• Provide information in oral presentations 

 
Connections to National Standards 
State-level academic curriculum specialists 
identified the following connections to national 
academic standards. 
 
Math Standards 
• Geometry 
• Measurement 
• Problem Solving 
• Communication 
• Connections 
• Representation 
 
Source: NCTM Principles and Standards for School 
Mathematics. To view high school standards, visit: 
standards.nctm.org/document/chapter7/index.htm. 
Select “Standards” from menu. 
 
Science Standards 
• Understands the structure and properties of 

matter 
• Understands the sources and properties of 

energy 
• Understands forces and motion 
• Understands the nature of scientific inquiry 
 
Source: McREL compendium of national science standards. To 
view and search the compendium, visit:  
www.mcrel.org/standards-benchmarks/. 
 
Language Arts Standards 
• Students apply a wide range of strategies to 

comprehend, interpret, evaluate and 
appreciate texts. They draw on their prior 
experience, their interactions with other 
readers and writers, their knowledge of 
word meaning and of other texts, their word 
identification strategies, and their 
understanding of textual features (e.g., 
sound-letter correspondence, sentence 
structure, context, graphics) 

Source: IRA/NCTE Standards for the English Language Arts. To 
view the standards, visit: 
www.readwritethink.org/standards/index.html. 
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WEB LINKS 

 
The following links will serve as valuable resources related to the SkillsUSA Championships and this edition of 
the Technical Standards. Clicking on the link will open the page in your Web browser.  
 
 

SkillsUSA Home Page: www.skillsusa.org 
 
It all starts here. This is the official home page for the national SkillsUSA organization. Here you’ll find an 
exhaustive amount of information covering every aspect of SkillsUSA  
 

The SkillsUSA Championships: www.skillsusa.org/compete/skills.shtml 
 
This link should be your starting point for all issues related to the SkillsUSA Championships and your contest 
area. From contest descriptions to contest updates to contest results, you’ll find it all here. 
 

The SkillsUSA Educational Materials Catalog: www.skillsusa.org/store/ 
 
Purchase educational materials online using our secure server. You’ll find items like the Professional 
Development Program (PDP), posters, software, DVDs and much more.  
 

SkillsUSA Store: www.skillsusastore.org 
 
Here you can order official SkillsUSA clothing and numerous other SkillsUSA-related items. 
 

TeamUSA and the WorldSkills Competition: www.skillsusa.org/compete/worldteam.shtml 
Held every other year, the WorldSkills competition is a chance for national winners to become international 
champions. Use this link to follow the progress of TeamUSA as it goes for the gold. 
 

Goodheart-Willcox Publishers: www.g-w.com 
 
This is the home page for the sponsors of this edition of the SkillsUSA Championships Technical Standards. 
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