
 ENGINEERING TECHNOLOGY/DESIGN 

 

 
PURPOSE    
To recognize an outstanding engineering innovation project which has been 
developed by a three-member team of engineering students.  The student team 
will present their innovative idea along with a design prototype and engineering 
notebook.  
 
ELIGIBILITY (Team of 3) 
Open to active SkillsUSA members enrolled in a career and technical education 
engineering program or a curriculum that integrates engineering/pre-
engineering concepts and techniques as an integral component of the 
instructional strategies.  
 
ORIENTATION 
Orientation is at 10:00 am.  Orientation is for contestants only and is closed to advisors.  Lunch follows orientation and is to 
be completed by 12:00 pm. 
 
SETUP 
Setup may begin at 9:00 am. 
 
CLOTHING REQUIREMENTS 
Official SkillsUSA dress or business attire. 

Men Official red blazer or jacket, black dress slacks, white dress shirt, plain black tie with no pattern or 
SkillsUSA black tie, black socks and black shoes. 

Women Official red blazer or jacket; black dress skirt (knee length) or slacks with businesslike white, 
collarless blouse or white blouse with small, plain collar that may not extend onto the lapels of the 
blazer; black sheer or skin-tone hose and black shoes. 

 
Note: Contestants must wear their official contest clothing to the contest orientation meeting.  Teams will be judged in 
official attire at the contestant briefing. 
 
OBSERVER RULE 
No observers will be permitted during the judging phase of the team presentation.  
 
TOOLS PROVIDED BY CONTESTANTS 

1. All competitors must create a one-page résumé and submit a hard copy to the technical committee chair at 
orientation.  Failure to do so will result in a 10-point penalty. 

2. Design prototype (The design prototype cannot be hazardous in any way. If the prototype is not conducive to being 
presented in an indoor facility, please notify the SkillsUSA headquarters in advance so other arrangements can be 
made.). Design prototypes must be transported and set up in the contest area by the contestant team on the move 
in and set up day. No help will be provided by SkillsUSA.  

3. Design board  
4. Engineering notebook  
5. Industrial review of engineering design  
6. Laptop, computer, projector and small screen, if necessary; documentation and presentation software such as 

Microsoft Office or Open Office  
7. All competitors must create a one-page résumé and submit a hard copy to the technical committee chair at 

orientation.  Failure to do so will result in a 10-point penalty.  
 
SPECIAL INFORMATION:  
No smart watches or phones are permitted during the contest. 
Presentation should last no more than 10 minutes 
 
 
SCOPE OF THE CONTEST 
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The team consists of three students, all enrolled in the same educational institution during the current school year. Students 
may be members of only one team per contest year. High school and college/postsecondary educational institutions are 
eligible to participate.  
 
The project must be designed and constructed by students who are enrolled (or were enrolled immediately preceding the 
National Leadership and Skills Conference.) in an engineering program or career and technical education program (see 
definition in the Eligibility section).  
 
Each team will have one design board explaining the new innovation it collaboratively worked on. The design board may not 
be any larger than a 36"x56" tri-fold display board. Digital media, such as digital picture frames, can be attached to the design 
board. The board should be a comprehensive representation of the team’s design process.  
 
The design prototype must be an accurate reflection of what is being claimed in the oral explanation and presentation.  
 
Importance is placed on the oral explanation and presentation, which lasts no longer than 30 minutes. Following the oral 
presentation, there will be a possible question and answer session by the judging panel to clarify any questions that arise 
during the presentation.  
 
Each team is required to have an industrial review of its proposed engineering design by a technical person in that area of 
study. This review can be conducted by engineers, technicians, postsecondary teachers or other technical professions in that 
area of expertise. The reviewer is to give written feedback to the team, which will be submitted to the judges at the NLSC.  
 
Leadership from the team’s career and technical instructor, academic teachers, and representatives from the business and 
industry world, including engineers and industrial designers, is highly encouraged.  
 
The panel of judges will consist of engineers, engineering educators and members from business and industry.  
 
Judging Criteria 
Each engineering presentation will be judged according to its own merits and compliance with the listed criteria. Participants 
should read the guidelines carefully and make sure the project presentation covers all the criteria.  
1. Design Prototype 

The design prototype is a working model that demonstrates the results of the team’s research and how the team has put 
its research into action (e.g., a newly designed air-intake system for a high-mileage vehicle). The design prototype must 
accurately reflect the engineering design accomplishment referred to in the presentation. These criteria include CAD, 
virtual modeling, materials selection ergonomics, manufacturing analysis, construction and aesthetics. Design prototypes 
will be judged independently of the oral explanation and presentation.  

2. Engineering Notebook 
Teams are required to keep an engineering notebook documenting the engineering process they used to design and 
prototype their innovation. Every page should be numbered. Every entry should be dated and should follow a general 
engineering notebook format. The entire engineering process should be documented with such things as sketches, notes, 
calculations, evidence of research, photographs, etc. The notebook will be submitted to the judges after they have 
reviewed the team’s design prototype.  
Engineering notebooks in an electronic format will be accepted for review and are expected to meet in full the criteria 
described above.  

3. Oral Explanation and Presentation 
Students should demonstrate appropriate mastery of the engineering project. Each student should take an equal role 
during the allotted time. The presentation given by the entire group should reflect excellent presentation skills, as well as 
clear communication and explanation of the technical process related to the engineering design project. This 
presentation should include analysis on the design feasibility. The use of technology presentation equipment is highly 
encouraged to convey a clear presentation.  

4. Industrial Review 
The project must demonstrate evidence of the integration and involvement of business and industry related to the 
engineering field. Each team must present its design project to a technical person in that area of study. A written review 
of the presentation from the technical person must be submitted to the judges at the NLSC. This important process allows 
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teams to interact with technical professionals and engineers, practice presenting their innovation, and get feedback on 
their design.  

5. Design Board 
The design board will chronicle the history of the innovation from idea to reality. The storyboard will be judged on the 
explanation of the team’s engineering process, quality, imagination, impacts, appearance and overall effectiveness of the 
project. A Gantt chart is required to document the progress of the engineering design throughout the project history. .  

6. Overall Effect 
The synergy of the overall presentation of the team’s engineering design project and supplied materials (e.g., storyboard, 
design prototype) must be projected in a businesslike and professional manner. The design prototype and presentation 
materials must be well organized. The judges will look for the students’ display of knowledge and overall professionalism.  

 
STANDARDS AND COMPETENCIES 
Ohio Technical Standards 

1.1.1. Identify the knowledge, skills and abilities necessary to succeed in careers. 

1.1.5. Develop strategies for self‐promotion in the hiring process (e.g., filling out job applications, résumé writing, 
interviewing skills, portfolio development). 

1.1.6. Explain the importance of work ethic, accountability and responsibility and demonstrate associated behaviors 
in fulfilling personal, community, and workplace roles. 

1.1.7. Apply problem‐solving and critical‐thinking skills to work‐related issues when making decisions and 
formulating solutions. 

1.1.8. Identify the correlation between emotions, behavior and appearance and manage those to establish and 
maintain professionalism. 

1.1.9. Give and receive constructive feedback to improve work habits. 

1.1.10. Adapt personal coping skills to adjust to taxing workplace demands. 

1.2.2. Deliver formal and informal presentations. 

1.2.3. Identify and use verbal, nonverbal and active listening skills to communicate effectively. 

1.2.4. Use negotiation and conflict‐resolution skills to reach solutions. 

1.2.5. Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience 
and purpose. 

1.2.6. Use proper grammar and expression in all aspects of communication. 

1.2.7. Use problem‐solving and consensus‐building techniques to draw conclusions and determine next steps. 

1.2.10. Use interpersonal skills to provide group leadership, promote collaboration and work in a team. 

1.2.11. Write professional correspondence, documents, job applications and résumés. 

1.2.12. Use technical writing skills to complete forms and create reports. 

1.2.13. Identify stakeholders and solicit their opinions. 

1.2.14. Use motivational strategies to accomplish goals. 

1.4.1 Use office equipment to communicate (e.g., phone, radio equipment, fax machine, scanner, public address 
systems). 

1.4.2 Select and use software applications to locate, record, analyze and present information (e.g., word 
processing, e‐mail, spreadsheet, databases, presentation, Internet search engines). 

1.4.8 Use electronic media to communicate and follow network etiquette guidelines. 

 
 
Ohio Academic Standards 
English Language Arts 
Reading for Informational Text 

Ohio 
Technical 
Competencies 

ELA 
Standard 

ELA Standard Description 

1.1.7 
1.1.10 

RI.9-10.2 Analyze informational text development.  
a. Determine a central idea of a text and analyze its development over the course of 

the text, including how it emerges and is shaped and refined by specific details  
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b. Provide an objective summary of the text that includes the development of the 
central idea and how details impact this idea.  

1.1.7 RI.9-10.3 Analyze how the author unfolds an analysis or series of ideas or events, including the order in 
which the points are made, how they are introduced and developed, and the connections 
that are drawn between them.  

1.1.7 
1.1.10 

RI.11-12.2 Analyze informational text development.  
a. Determine two or more central ideas of a text and analyze their development over 

the course of the text, including how they interact and build on one another.  
b. Craft an informative abstract that delineates how the central ideas of a text interact 

and build on one another.  

1.1.7 RI.11-12.3 Analyze a complex set of ideas or sequence of events and explain how specific individuals, 
ideas, or events interact and develop over the course of the text.  

 
Writing 

Ohio 
Technical 
Competencies 

ELA 
Standard 

ELA Standard Description 

1.1.6 W.9-10.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and 
analysis of content.  

a. Establish a clear and thorough thesis to present information.  
b. Introduce a topic; organize complex ideas, concepts, and information to make 

important connections and distinctions; include formatting b. (e.g., headings), 
graphics (e.g., figures, tables), and multimedia to aid 
in comprehension, if needed.  

c. Develop the topic with well-chosen, relevant, and sufficient facts, extended 
definitions, concrete details, quotations, or other information and examples 
appropriate to the audience’s knowledge of the topic.  

d. Use appropriate and varied transitions to link the major sections of the text, create 
cohesion, and clarify the relationships among complex ideas and concepts. 

e. Use precise language and domain-specific vocabulary to manage the complexity of 
the topic.  

f. Establish and maintain a formal style and objective tone while attending to the 
norms and conventions of the discipline in which they are writing.  

g. Provide a concluding statement or section that follows from and supports the 
information or explanation presented (e.g., articulating implications or the 
significance of the topic). 

1.1.5 
1.2.5 
1.2.11 

W.9-10.4 Produce clear and coherent writing in which the development, organization, and style are 
appropriate to task, purpose, and audience. (Grade-specific expectations for writing types 
are defined in standards 1–3 above.)  

1.4.2 W.9-10-6 Use technology, including the Internet, to produce, publish, and update individual or shared 
writing products, taking advantage of technology’s capacity to link to other information and 
to display information flexibly and dynamically. 

1.1.6 W.11-12.2 Write informative/explanatory texts to examine and convey complex ideas, concepts, and 
information clearly and accurately through the effective selection, organization, and 
analysis of content.  

a. Establish a clear and thorough thesis to present and explain information. 
b. Introduce a topic; organize complex ideas, concepts, and information so that each 

new element builds on that which precedes it to create a unified whole; include 
formatting (e.g., headings), graphics (e.g., figures, tables), and multimedia to aid 
comprehension, if needed.  

c. Develop the topic thoroughly by selecting the most significant and relevant facts, 
extended definitions, concrete details, quotations, or other information and 
examples appropriate to the audience’s knowledge of the topic.  
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d. Use appropriate and varied transitions and syntax to link the major sections of the 
text, create cohesion, and clarify the relationships among complex ideas and 
concepts. 

e. Use precise language, domain-specific vocabulary, and techniques such as 
metaphor, simile, and analogy to manage the complexity of the topic.  

f. Establish and maintain a formal style and objective tone while attending to the 
norms and conventions of the discipline in which they are writing.  

g. Provide a concluding statement or section that follows from and supports the 
information or explanation presented (e.g., articulating implications or the 
significance of the topic). 

1.1.5 
1.2.5 
1.2.11 

W.11-12.4 Produce clear and coherent writing in which the development, organization, and style are 
appropriate to task, purpose, and audience. (Grade-specific expectations for writing types 
are defined in standards 1–3 above.) 

1.4.2 W.11-12.6 Use technology, including the Internet, to produce, publish, and update individual or shared 
writing products in response to ongoing feedback, including new arguments or information. 

1.1.1 W.11-12.7 Conduct short as well as more sustained research projects to answer a question (including a 
self-generated question) or solve a problem; narrow or broaden the inquiry when 
appropriate; synthesize multiple sources on the subject, demonstrating understanding of 
the subject under investigation. 

 
Speaking and Listening 

Ohio 
Technical 
Competencies 

ELA 
Standard 

ELA Standard Description 

1.1.1 
1.1.6 
1.1.9 
1.2.3 
1.2.5 
1.2.10 

SL.9-10.1 Initiate and participate effectively in a range of collaborative discussions (one-on-
one, in groups, and teacher-led) with diverse partners on grades 9–10 topics, texts, 
and issues, building on others’ ideas and expressing their own clearly and 
persuasively.  

a. Come to discussions prepared, having read and researched material under 
study; explicitly draw on that preparation by referring to evidence from 
texts and other research on the topic or issue to stimulate a thoughtful, 
well-reasoned exchange of ideas.  

b. Work with peers to set rules for collegial discussions and decision- making 
(e.g., informal consensus, taking votes on key issues, presentation of 
alternate views), clear goals and deadlines, and individual roles as needed.  

c. Propel conversations by posing and responding to questions that relate the 
current discussion to broader themes or larger ideas; actively incorporate 
others into the discussion; and clarify, verify, or challenge ideas and 
conclusions.  

d. Respond thoughtfully to diverse perspectives, summarize points of 
agreement and disagreement, and, when warranted, qualify or justify their 
own views and understanding and make new connections in light of the 
evidence and reasoning presented.  

1.1.7 SL.9-10.2 Integrate multiple sources of information presented in diverse media or formats 
(e.g., visually, quantitatively, orally) evaluating the credibility and accuracy of each 
source. 

1.1.8 SL.9-10.3 Evaluate a speaker’s perspective, reasoning, and use of evidence and rhetoric, 
identifying any fallacious reasoning or exaggerated or distorted evidence.   

1.2.2 SL.9-10.4 Present information, findings, and supporting evidence clearly, concisely, and 
logically such that listeners can follow the line of reasoning and the organization, 
development, substance, and style are appropriate to purpose, audience, and task. 

1.2.2 
1.4.2 
1.4.8 

SL.9-10.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 
interactive elements) in presentations to enhance understanding of findings, 
reasoning, and evidence and to add interest. 
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1.2.2 
1.2.5 
1.2.6 

SL.9-10.6 Adapt speech to a variety of contexts and tasks, demonstrating command of formal 
English when indicated or appropriate. (See grades 9–10 Language standards 1 and 3 
for specific expectations.) 

1.1.1 
1.1.6 
1.1.9 
1.2.3 
1.2.5 
1.2.10 

SL.11-12.1 Initiate and participate effectively in a range of collaborative discussions (one-on-
one, in groups, and teacher-led) with diverse partners on grades 11–12 topics, texts, 
and issues, building on others’ ideas and expressing their own clearly and 
persuasively.  

a. Come to discussions prepared, having read and researched material under 
study; explicitly draw on that preparation by referring to evidence from 
texts and other research on the topic or issue to stimulate a thoughtful, 
well-reasoned exchange of ideas.  

b. Work with peers to promote civil, democratic discussions and decision 
making, set clear goals and deadlines, and establish individual roles as 
needed.  

c. Propel conversations by posing and responding to questions that probe 
reasoning and evidence; ensure a hearing for a full range of positions on a 
topic or issue; clarify, verify, or challenge ideas and conclusions; and 
promote divergent and creative perspectives.  

d. Respond thoughtfully to diverse perspectives; synthesize comments, claims, 
and evidence made on all sides of an issue; resolve contradictions when 
possible; and determine what additional information or research is required 
to deepen the investigation or complete the task. 

1.1.7 SL. 11-12.2 Integrate multiple sources of information presented in diverse formats and media 
(e.g., visually, quantitatively, orally) in order to make informed decisions and solve 
problems, evaluating the credibility and accuracy of each source and noting any 
discrepancies among the data.  

1.1.8 SL. 11-12.3 Evaluate a speaker’s perspective, reasoning, and use of evidence and rhetoric, 
assessing the stance, premises, links among ideas, word choice, points of emphasis, 
and tone used. 

1.2.2 SL. 11-12.4 Present information, findings, and supporting evidence, conveying a clear and 
distinct perspective, such that listeners can follow the line of reasoning, alternative 
or opposing perspectives are addressed, and the organization, development, 
substance, and style are appropriate to purpose, audience, and a range of formal 
and informal tasks. 

1.2.2 
1.4.2 
1.4.8 

SL. 11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and 
interactive elements) in presentations to enhance understanding of findings, 
reasoning, and evidence and to add interest.  

1.2.2 
1.2.6 

SL. 11-12.6 Adapt speech to a variety of contexts and tasks, demonstrating a command of 
formal English when indicated or appropriate. (See grades 11–12 Language 
standards 1 and 3 for specific expectations.) 

 
Language 

Ohio 
Technical 
Competencies 

ELA 
Standard 

ELA Standard Description 

1.2.6 L.9-10.1 Demonstrate command of the conventions of standard English grammar and usage 
when writing or speaking.  

a. Use parallel structure.*  
b. Use various types of phrases (noun, verb, adjectival, adverbial, participial, 

prepositional, absolute) and clauses (independent, dependent; noun, 
relative, adverbial) to convey specific meanings and add variety and interest 
to writing or presentations. 

1.2.6 L.9-10.2 Demonstrate command of the conventions of standard English capitalization, 
punctuation, and spelling when writing.  
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a. Use a semicolon (and perhaps a conjunctive adverb) to link two or more 
closely related independent clauses.  

b. Use a colon to introduce a list or quotation.  
c. Spell correctly.  

1.2.6 L.9-10.3 Apply knowledge of language to understand how language functions in different 
contexts, to make effective choices for meaning or style, and to comprehend more 
fully when reading or listening.  

a. Write work so that it conforms to the guidelines in a style manual (e.g., MLA 
Handbook, Turabian’s Manual for Writers) appropriate for the discipline 
and writing type.  

b. Edit work so that it conforms to the guidelines in a style manual appropriate 
for the discipline and writing type. 

1.2.6 L.11-12.1 Demonstrate command of the conventions of standard English grammar and usage 
when writing or speaking.  

a. Apply the understanding that usage is a matter of convention, can change 
over time, and is sometimes contested.  

b. Resolve issues of complex or contested usage, consulting references (e.g., 
Merriam-Webster’s Dictionary of English Usage, Garner’s Modern American 
Usage) as needed. 

1.2.6 L.11-12.2 Demonstrate command of the conventions of standard English capitalization, 
punctuation, and spelling when writing.  

a. Observe hyphenation conventions.  
b. Spell correctly. 

1.2.6 L.11-12.3 Apply knowledge of language to understand how language functions in different 
contexts, to make effective choices for meaning or style, and to comprehend more 
fully when reading or listening.  

a. Vary syntax for effect, consulting references (e.g., Tufte’s Artful Sentences) 
for guidance as needed.  

b. Apply an understanding of syntax to the study of complex texts when 
reading.  

 
Writing Standards for Literacy in History/Social Studies, Science and Technical Subjects 

Ohio 
Technical 
Competencies 

ELA Standard ELA Standard Description 

1.2.12 WHST.9-10.4 Produce clear and coherent writing in which the development, organization, and style 
are appropriate to task, purpose, and audience.  

1.2.12 WHST.9-10.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on addressing what is most significant for a specific 
purpose and audience.  

1.2.12 WHST.11-12.4 Produce clear and coherent writing in which the development, organization, and style 
are appropriate to task, purpose, and audience.  

1.2.12 WHST.11-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or 
trying a new approach, focusing on addressing what is most significant for a specific 
purpose and audience.  

 
 
 
 
 
Mathematics  

N.RN.1 Explain how the definition of the meaning of rational exponents follows from extending the properties of 
integer exponents to those values, allowing for a notation for radicals in terms of rational exponents. For 
example, we define 51/3 to be the cube root of 5 because we want (51/3)3 = 5(1/3)3 must equal 5. 
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N.RN.2 Rewrite expressions involving radicals and rational exponents using the properties of exponents.  

N.Q.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and 
interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data 
displays. ★  

N.Q.2 Define appropriate quantities for the purpose of descriptive modeling.★ 

N.Q.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities.★  

N.CN.7 Solve quadratic equations with real coefficients that have complex solutions. 

N.VM.6 Use matrices to represent and manipulate data, e.g., to represent payoffs or incidence relationships in a 
network. 

N.VM.7 Multiply matrices by scalars to produce new matrices, e.g., as when all of the payoffs in a game are 
doubled. 

N.VM.8 Add, subtract, and multiply matrices of appropriate dimensions. 

A.SSE.1 Interpret expressions that represent a quantity in terms of its context. ★  
a. Interpret parts of an expression, such as terms, factors, and coefficients.  
b. Interpret complicated expressions by viewing one or more of their parts as a single entity.  

A.SSE.2 Use the structure of an expression to identify ways to rewrite it. For example, to factor 3x(x − 5) + 2(x − 5), 
students should recognize that the "x − 5" is common to both expressions being added, so it simplifies to (3x 
+ 2)(x − 5); or see x4 – y4 as (x2)2 – (y2)2, thus recognizing it as a difference or squares that can be factored as 
(x2 – y2)(x2 + y2). 

A.SSE.3 Choose and produce an equivalent form of an expression to reveal and explain properties of the quantity 
represented by the expression.★  

A.APR.1 Understand that polynomials form a system analogous to the integers, namely, that they are closed under 
the operations of addition, subtraction, and multiplication; add, subtract, and 
multiply polynomials.  

a. Focus on polynomial expressions that simplify to forms that are linear or quadratic. (A1, M2)  
b. Extend to polynomial expressions beyond those expressions that simplify to forms that are linear 

or quadratic. (A2, M3)  

A.APR.3 Identify zeros of polynomials, when factoring is reasonable, and use the zeros to construct a rough graph of 
the function defined by the polynomial.  

A.CED.1 Create equations and inequalities in one variable and use them to solve problems. Include equations and 
inequalities arising from linear, quadratic, simple rational, and exponential functions. ★  

a. Focus on applying linear and simple exponential expressions. (A1, M1)  
b. Focus on applying simple quadratic expressions. (A1, M2) 
c. Extend to include more complicated function situations with the option to solve with technology. 

(A2, M3) 

A.REI.1 Explain each step in solving a simple equation as following from the equality of numbers asserted at the 
previous step, starting from the assumption that the original equation has a solution. Construct a viable 
argument to justify a solution method.  

A.REI.2 Solve simple rational and radical equations in one variable, and give examples showing how extraneous 
solutions may arise.  

A.REI.3 Solve linear equations and inequalities in one variable, including equations with coefficients represented by 
letters. 

A.REI.4 Solve quadratic equations in one variable.  
a. Use the method of completing the square to transform any quadratic equation in x into an 

equation of the form (x − p)2 = q that has the same solutions. 
b. Solve quadratic equations as appropriate to the initial form of the equation by inspection, e.g., for 

x2 = 49; taking square roots; completing the square; applying the quadratic formula; or utilizing 
the Zero-Product Property after factoring.  
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A.REI.5 Verify that, given a system of two equations in two variables, replacing one equation by the sum of that 
equation and a multiple of the other produces a system with the same solutions. 

A.REI.7 Solve a simple system consisting of a linear equation and a quadratic equation in two variables algebraically 
and graphically. For example, find the points of intersection between the line y = −3x and the circle  
x2 + y2 = 3. 

F.IF.4 For a function that models a relationship between two quantities, interpret key features of graphs and 
tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the 
relationship. Key features include the following: intercepts; intervals where the function is increasing, 
decreasing, positive, or negative; relative maximums and minimums; symmetries; end behavior; and 
periodicity.★(A2, M3)  

a. Focus on linear and exponential functions. (M1)  
b. Focus on linear, quadratic, and exponential functions. (A1, M2)  

F.IF.5 Relate the domain of a function to its graph and, where applicable, to the quantitative relationship it 
describes. For example, if the function h(n) gives the number of person-hours it takes to assemble n engines 
in a factory, then the positive integers would be an appropriate domain for the function.★  

a. Focus on linear and exponential functions. (M1) 
b. Focus on linear, quadratic, and exponential functions. (A1, M2)  
c. Emphasize the selection of a type of function for a model based on behavior of data and context. 

(A2, M3) 

F.IF.6 Calculate and interpret the average rate of change of a function (presented symbolically or as a table) over 
a specified interval. Estimate the rate of change from a graph. ★ (A2, M3)  

F.IF.7 Graph functions expressed symbolically and indicate key features of the graph, by hand in simple cases and 
using technology for more complicated cases. Include applications and how key features relate to 
characteristics of a situation, making selection of a particular type of function model appropriate.★  

a. Graph linear functions and indicate intercepts. (A1, M1) 

F.IF.8 Write a function defined by an expression in different but equivalent forms to reveal and explain different 
properties of the function.  

a. Use the process of factoring and completing the square in a quadratic function to show zeros, 
extreme values, and symmetry of the graph, and interpret these in terms of a context. (A2, M3)  

i. Focus on completing the square to quadratic functions with the leading coefficient of 1. 
(A1, M2)  

b. Use the properties of exponents to interpret expressions for exponential functions. For example, 
identify percent rate of changeG in functions such as y = (1.02)t, and y = (0.97)t and classify them as 
representing exponential growth or decay. (A2, M3)  

i. Focus on exponential functions evaluated at integer inputs. (A1, M2) 

G.CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe 
transformations as functions that take points in the plane as inputs and give other points as outputs. 
Compare transformations that preserve distance and angle to those that do not, e.g., translation versus 
horizontal stretch.  

G.CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using items 
such as graph paper, tracing paper, or geometry software. Specify a sequence of transformations that will 
carry a given figure onto another.  

G.CO.9 Prove and apply theorems about lines and angles. Theorems include but are not restricted to the following: 
vertical angles are congruent; when a transversal crosses parallel lines, alternate interior angles are 
congruent and corresponding angles are congruent; points on a perpendicular bisector of a line segment 
are exactly those equidistant from the segment's endpoints.  

G.SRT.8 Solve problems involving right triangles.★  
a. Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems if one of the two acute angles and a side length is given. (G, M2)  
b. (+) Use trigonometric ratios and the Pythagorean Theorem to solve right triangles in applied 

problems.★ (A2, M3)  

G.C.5 Find arc lengths and areas of sectors of circles. 

G.GMD.3 Use volume formulas for cylinders, pyramids, cones, and spheres to solve problems.★  
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S.ID.5 Summarize categorical data for two categories in two-way frequency tables. Interpret relative frequencies 
in the context of the data (including joint, marginal, and conditional relative frequencies). Recognize 
possible associations and trends in the data.★  

S.IC.1 Understand statistics as a process for making inferences about population parameters based on a random 
sample from that population.★ 

S.IC.2 Decide if a specified model is consistent with results from a given data-generating process, e.g., using 
simulation. For example, a model says a spinning coin falls heads up with probability 0.5. Would a result of 
5 tails in a row cause you to question the model?★  

S.CP.1 Describe events as subsets of a sample space (the set of outcomes) using characteristics (or categories) of 
the outcomes, or as unions, intersections, or complements of other events (“or,” 
“and,” “not”).★ 

S.CP.4 Construct and interpret two-way frequency tables of data when two categories are associated with each 
object being classified. Use the two-way table as a sample space to decide if events are independent and to 
approximate conditional probabilities. For example, collect data from a random sample of students in your 
school on their favorite subject among math, science, and English. Estimate the probability that a randomly 
selected student from your school will favor science given that the student is in tenth grade. Do the same 
for other subjects and compare the results.★ 

S.CP.5 Recognize and explain the concepts of conditional probability and independence in everyday language and 
everyday situations. For example, compare the chance of having lung cancer if you are a smoker with the 
chance of being a smoker if you have lung cancer.★  

S.MD.7 Analyze decisions and strategies using probability concepts, e.g., product testing, medical testing, pulling a 
hockey goalie at the end of a game.★  
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