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Introduction to the Common Career Technical Core
The Common Career Technical Core (CCTC) is an important step forward for the Career Technical Education (CTE) 
community. For the first time in the history of  CTE, states throughout the nation have a common benchmark for what 
students should know and be able to do after completing a program of  study. 

The CCTC is a state-led initiative, with 42 states, the District of  Columbia and Palau participating in the development stage. 
Business and industry representatives, educators and others helped guide the development of  the CCTC from beginning to 
end to ensure CTE students will have the knowledge and skills to thrive in a global economy. 

The resulting CCTC is a set of  rigorous, high-quality standards for CTE that states can adopt voluntarily. The CCTC includes 
a set of  standards for each of  the 16 Career Clusters™ and their corresponding Career Pathways that define what students 
should know and be able to do after completing instruction in a program of  study.

This document contains standards for the following Career Cluster™ and related Career Pathways:    
Science, Technology, Engineering and Mathematics Career ClusterTM (ST)

Engineering & Technology Career Pathway (ST-ET)
Science & Math Career Pathway (ST-SM)

The CCTC includes an overarching set of  Career Ready Practices that apply to all programs of  study. The Career Ready 
Practices include 12 statements that address the knowledge, skills and dispositions that are important to becoming career 
ready (pages 2-3 of  this document).  

Included with the CCTC Standards (starting on page 4) are Performance Elements and Sample Indicators. The Performance 
Elements and Sample Indicators provide supporting definition and clarity of  the Standards and can be used as a resource 
in developing program of  study and course outcomes aligned to CCTC standards. These statements have been developed, 
revised and validated by national advisory committees since 2002 and were aligned to the CCTC standards as a resource. The 
Standard is the only official component of  the CCTC and the Performance Elements and Sample Indicators, while aligned 
and validated, are to be used as a resource for enacting the CCTC Standards in a state, district or campus. 

To appropriately cite the Common Career Technical Core, including the Career Ready Practices, use the following:
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Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices 
are not exclusive to a Career Pathway, program of  study, discipline or level of  education. Career Ready Practices should be 
taught and reinforced in all career exploration and preparation programs with increasingly higher levels of  complexity and 
expectation as a student advances through a program of  study. 

1. Act as a responsible and contributing citizen and employee. 
Career-ready individuals understand the obligations and responsibilities of  being a member of  a community, and they 
demonstrate this understanding every day through their interactions with others. They are conscientious of  the impacts of  
their decisions on others and the environment around them. They think about the near-term and long-term consequences 
of  their actions and seek to act in ways that contribute to the betterment of  their teams, families, community and workplace. 
They are reliable and consistent in going beyond the minimum expectation and in participating in activities that serve the 
greater good. 

2. Apply appropriate academic and technical skills. 
Career-ready individuals readily access and use the knowledge and skills acquired through experience and education to be 
more productive. They make connections between abstract concepts with real-world applications and they make correct 
insights about when it is appropriate to apply the use of  an academic skill in a workplace situation. 

3. Attend to personal health and financial well-being.
Career-ready individuals understand the relationship between personal health, workplace performance and personal well-
being; they act on that understanding to regularly practice healthy diet, exercise and mental health activities. Career-ready 
individuals also take regular action to contribute to their personal financial well-being, understanding that personal financial 
security provides the peace of  mind required to contribute more fully to their own career success. 

4. Communicate clearly, effectively and with reason.
Career-ready individuals communicate thoughts, ideas and action plans with clarity, whether using written, verbal and/
or visual methods. They communicate in the workplace with clarity and purpose to make maximum use of  their own and 
others’ time. They are excellent writers; they master conventions, word choice and organization and use effective tone and 
presentation skills to articulate ideas. They are skilled at interacting with others; they are active listeners and speak clearly and 
with purpose. Career-ready individuals think about the audience for their communication and prepare accordingly to ensure 
the desired outcome. 
 
5. Consider the environmental, social and economic impacts of  decisions.
Career-ready individuals understand the interrelated nature of  their actions and regularly make decisions that positively 
impact and/or mitigate negative impact on other people, organizations and the environment. They are aware of  and utilize 
new technologies, understandings, procedures, materials and regulations affecting the nature of  their work as it relates to the 
impact on the social condition, the environment and profitability of  the organization. 

6. Demonstrate creativity and innovation.
Career-ready individuals regularly think of  ideas that solve problems in new and different ways, and they contribute those 
ideas in a useful and productive manner to improve their organization. They can consider unconventional ideas and 
suggestions as solutions to issues, tasks or problems, and they discern which ideas and suggestions will add greatest value. 
They seek new methods, practices and ideas from a variety of  sources and seek to apply those ideas to their own workplace. 
They take action on their ideas and understand how to bring innovation to an organization. 

7. Employ valid and reliable research strategies.
Career-ready individuals are discerning in accepting and using new information to make decisions, change practices or inform 
strategies. They use a reliable research process to search for new information. They evaluate the validity of  sources when 
considering the use and adoption of  external information or practices. They use an informed process to test new ideas, 
information and practices in their workplace situation. 

Career Ready Practices
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8. Utilize critical thinking to make sense of  problems and persevere in solving them. 
Career-ready individuals readily recognize problems in the workplace, understand the nature of  the problem, and devise 
effective plans to solve the problem. They are aware of  problems when they occur and take action quickly to address the 
problem. They thoughtfully investigate the root cause of  the problem prior to introducing solutions. They carefully consider 
the options to solve the problem. Once a solution is agreed upon, they follow through to ensure the problem is solved, 
whether through their own actions or the actions of  others. 

9. Model integrity, ethical leadership and effective management.
Career-ready individuals consistently act in ways that align to personal and community-held ideals and principles while 
employing strategies to positively influence others in the workplace. They have a clear understanding of  integrity and act 
on this understanding in every decision. They use a variety of  means to positively impact the direction and actions of  a 
team or organization, and they apply insights into human behavior to change others’ actions, attitudes and/or beliefs. They 
recognize the near-term and long-term effects that management’s actions and attitudes can have on productivity, morale and 
organizational culture. 

10. Plan education and career path aligned to personal goals.
Career-ready individuals take personal ownership of  their own educational and career goals, and they regularly act on a plan 
to attain these goals. They understand their own career interests, preferences, goals and requirements. They have perspective 
regarding the pathways available to them and the time, effort, experience and other requirements to pursue each, including 
a path of  entrepreneurship. They recognize the value of  each step in the educational and experiential process, and they 
recognize that nearly all career paths require ongoing education and experience. They seek counselors, mentors and other 
experts to assist in the planning and execution of  career and personal goals. 

11. Use technology to enhance productivity.
Career-ready individuals find and maximize the productive value of  existing and new technology to accomplish workplace 
tasks and solve workplace problems. They are flexible and adaptive in acquiring and using new technology. They are proficient 
with ubiquitous technology applications. They understand the inherent risks -- personal and organizational -- of  technology 
applications, and they take actions to prevent or mitigate these risks. 

12. Work productively in teams while using cultural/global competence.
Career-ready individuals positively contribute to every team whether formal or informal. They apply an awareness of  
cultural differences to avoid barriers to productive and positive interaction. They find ways to increase the engagement and 
contribution of  all team members. They plan and facilitate effective team meetings.
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How to Read this Document
Standards that apply to all careers in this Career ClusterTM  are listed first. Standards for each of  the Career Pathways follows. 
Performance Elements and Sample Indicators are presented, if  they were available, for each CCTC standard. When referring 
to a Standard, use the Career ClusterTM or Career Pathway code and the number of  the standard. For example, the first 
standard in the Design/Pre-construction Career Pathway would be referenced as AC-DES 1.  Use the following layout and 
color-coding system to assist with the navigation of  this document:

1. CCTC Standard 
1.1 Performance Element (i.e., example of  expected learner outcome)   

• Sample Indicator (i.e., example of  expected performance to assess proficiency)

Science, Technology, Engineering & Mathematics Career Cluster™ Standards (ST)
1. Apply engineering skills in a project that requires project management, process control and quality 

assurance.
1.1 Apply the skills and abilities in requirements analysis and configuration control while working plans, 
processes, and projects as assigned.
1.2 Use the skills required in project management to track and assess the progress of  a plan, process, or 
project as assigned.
1.3 Apply the skills in quality assurance as well as those in process management and development for 
appropriate applications of  systems integration techniques to an assigned project.

2. Use technology to acquire, manipulate, analyze and report data.
2.1 Use IT tools to manipulate data and create reports, plans, processes, or projects from data provided.

• Use statistical tools to analyze data.
• Query and extract information from data.
• Create knowledge from data.

2.2 Use modeling, simulation, or visual reproduction to effectively analyze, create, and/or communicate to 
others regarding plans, projects, problems, issues, or processes.

• Apply techniques for modeling systems or problems.
• Apply techniques for scientific visualization and animation of  complex physical systems or 
problems.
• Test different scenarios to multiple variables.

2.3 Apply a currently applicable computer programming language to a process, project, plan, or issue as 
assigned.

• Write a computer program, e.g., Java, C++.
• Execute a computer program, e.g., Java, C++.

2.4 Apply statistical tools that verify the reliability or validity of  the data used or collected in the plan, 
project, process, or problem.

• Using a selected statistical tool, compute data reliability.
• Select and use the tools to analyze and synthesize data.
• Describe the meaning of  probability and how it applies to a set of  data.

CCTC StandardsScience, Technology, Engineering and Mathematics Career ClusterTM (ST)
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2.5 Apply a technological, scientific, or mathematical concept (use of  algorithms) when communicating 
with others on issues, plans, processes, problems, or concepts.

• Select the proper visualization tools.
• Use simulation, modeling, and prototype techniques to solve problems.
• Communicate data visually.

3. Describe and follow safety, health and environmental standards related to science, technology, 
engineering and mathematics (STEM) workplaces.

3.1 Apply appropriate safety and health practices when developing plans, projects, processes, or solving 
complex problems.

• Exercise good safety practices.
• Follow various regulatory codes, such as EPA, FEMA, UL, OSHA, CSA.
• Reference and use material safety data sheets (MSDS).
• Encourage others to employ safe practices.

3.2 Use appropriate safety techniques, equipment, and processes in planning and /or project applications.
• Demonstrate safe use of  tools and equipment.
• Develop and implement emergency plans.
• Develop and implement workplace lab safety plan.
• Follow workplace regulations and record-keeping requirements.
• Demonstrate the use of  safety equipment in the workplace.
• Demonstrate the use of  eyewash and safety showers
• Accurately interpret safety signs, symbols, and labels.
• Demonstrate basic first aid techniques.

3.3 Identify potential and existing hazards to plans, projects, or processes where safety, health, and 
environmental issues may be affected.

• Discuss physical, chemical, toxicological, biological, and radioactive hazards.
• Analyze environmental impacts.
• Conduct a safety audit.

4. Understand the nature and scope of  the Science, Technology, Engineering & Mathematics Career 
ClusterTM and the role of  STEM in society and the economy.

4.1 Describe the relationship between the STEM cluster and society.
4.2 Describe the effect society and the economy have upon the STEM pathways.
4.3 Understand STEM knowledge and skills to analyze and suggest solutions to human societal problems.

5. Demonstrate an understanding of  the breadth of  career opportunities and means to those 
opportunities in each of  the Science, Technology, Engineering & Mathematics Career Pathways.

5.1 Research and match career opportunities based upon their fit with personal career goals.
• Locate and interpret career information for at least one career pathway within the cluster.
• Identify job requirements for the career cluster/pathway.
• Identify educational and credentialing requirements for careers within the cluster.

5.2 Match personal interests and aptitudes to careers when researching opportunities within the pathways.
• Identify personal interests and aptitudes.
• Identify job requirements and characteristics for selected careers.
• Compare personal interests and aptitudes with job requirements and characteristics of  the 
career selected.
• Modify career goals based on results of  personal interests and aptitudes with career 
requirements and characteristics.

5.3 Develop a career plan for advancement in science, technology, engineering, and mathematics careers.
5.4 Engage in STEM experiences where an individual can identify personal interests and expectations for 
career and personal development.

• List resources for researching funding sources for scientific projects and technology.
• List careers that you have investigated, internships that you could apply for, and job shadowing 
opportunities that you have identified.
• Construct and maintain a portfolio of  experiences and accomplishments.

6. Demonstrate technical skills needed in a chosen STEM field.
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Engineering & Technology Career Pathway (ST-ET)
1. Use STEM concepts and processes to solve problems involving design and/or production.

1.1 Apply the core concepts of  technology and recognize the relationships with STEM systems (e.g., 
systems, resources, criteria and constraints, optimization and trade-off, and controls).
1.2 Develop the active use of  information technology applications.
1.3 Use computer applications to solve problems by creating and using algorithms, and through simulation 
and modeling techniques.

2. Display and communicate STEM information.
2.1 Select and use information technology tools to collect, analyze, synthesize, and display data to solve 
problems.
2.2 Read and create basic computer-aided engineering drawings.

3. Apply processes and concepts for the use of  technological tools in STEM.
3.1 Use knowledge, techniques, skills, and modern tools necessary for engineering practice.
3.2 Describe the elements of  good engineering practice (e.g., understanding customer needs, planning 
requirements analysis, using appropriate engineering tools, prototyping, testing, evaluating, and verifying).
3.3 Effectively use project management techniques (e.g., teamwork, appropriate time management practices, 
effective organizational skills, conduct analysis of  cost, resources, and production capacity, and quality 
practices with continuous improvement).
3.4 Illustrate the ability to characterize a plan and identify the necessary engineering tools that will produce 
a technical solution when given a problem statement.

4. Apply the knowledge learned in the study of  STEM to provide solutions to human and societal 
problems in an ethical and legal manner.

4.1 Explain why and how the contributions of  great innovators  are important to society.
4.2 Explain the elements and steps of  the design process and tools or techniques that can be used for each 
step.
4.3 Describe design constraints, criteria, and trade-offs in regard to variety of  conditions (e.g., technology, 
cost, safety, society, environment, time, human resources, manufacturability).

5. Apply the elements of  the design process.
5.1 Apply the design process using appropriate modeling and prototyping, testing, verification, and 
implementation techniques.

• Exhibit an understanding of  customer needs in the design process.
5.2  Demonstrate the ability to evaluate a design or product and improve the design using testing, 
modeling, and research.
5.3 Demonstrate the ability to record and organize information and test data during design evaluation.

6. Apply the knowledge learned in STEM to solve problems.
6.1 Apply the use of  algebraic, geometric, and trigonometric relationships, characteristics, and properties to 
solve problems.

• Evaluate mathematical solutions for reasonableness.
• Using appropriate data collection and statistical analysis methods, display the data as a means 
to make a decision.

6.2 Apply the process and concepts for science literacy relative to engineering and technology.
• Identify, analyze, and solve defined engineering technology problems.
• Conduct, analyze, and interpret experiments.”

6.3  Exhibit the ability to select, apply, and convert systems of  measurement to solve problems.
• Conduct standard tests and measurements.
• Apply  scalar and vector quantities as applied to physical systems, such as the relationship 
between position, velocity, and acceleration.

6.4 Apply basic laws and principles relevant to engineering and technology.
6.5 Explain relevant physical properties of  materials used in engineering and technology.

• Describe the relationships between amplitude, wavelength, frequency, period, and speed of  a 
wave.

6.6 Apply and create appropriate models, concepts, and processes for an assigned situation, and apply the 
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results to solving the problem.
6.7 Explain the impact of  assumptions, initial conditions, boundary conditions and other constraints on 
solutions to the problem.
6.8 Apply Newton’s Laws of  Motion to analyze static and dynamic systems with and without the presence 
of  external forces.

• Use the laws of  conservation of  energy, charge, and momentum to solve a variety of  problems 
involving mechanical, fluid, chemical, biological, electrical, and thermal systems.
• Show how the relationships between energy, work, and power can be used to solve a variety of  
problems involving mechanical, fluid, electrical, and thermal systems.
• Apply the principles of  ray optics to describe reflection and refraction of  light.

6.9 Explain the relationships between scientific theory, principles, and laws in engineering and technology.

Science & Math Career Pathway (ST-SM)
1. Apply science and mathematics to provide results, answers and algorithms for engineering and 

technological activities.
1.1 Apply science and mathematics concepts and principles to resolve plans, projects, processes, issues, or 
problems through methods of  inquiry.
1.2 Use the skills and abilities in science and mathematics to access, share, and use data to develop plans, 
processes, projects, and solutions.
1.3 Use the skills and abilities in science and mathematics to integrate solutions related to technical or 
engineering activities using the content and concepts related to the situations.
1.4 Explain the role of  modeling in science and engineering.

• Discuss the importance of  modeling to science and technology.
1.5 Explain the use of  models and simulation in hypothesis testing (i.e., the scientific method).
1.6 Communicate with others on inquiry or resolution of  issues/problems in the global community.

2. Apply science and mathematics concepts to the development of  plans, processes and projects that 
address real world problems.

2.1 Demonstrate the ability to recognize cause and effect when faced with assigned projects or issues.
2.2 Recognize measurable attributes in units, objects, systems, and processes in assigned activities.
2.3 Organize data and the consequences of  the problems or issues, and research the material placing it in 
manageable formats.
2.4 Predict the outcomes based on data collected in a project or experiment.
2.5 Defend one’s position based on collected facts and data supporting plans, processes, and/or projects.
2.6 Apply the Scientific Method to projects as assigned.
2.7 Explain the characteristics and differences between science and pseudoscience.
2.8 Draw a conclusion when confronted with data or observations that focus on the observed plans, 
processes, or projects at hand.
2.9 Analyze change as a result of  data differences and changing environmental values.
2.10  Research a topic, collect data, analyze the data, and draw conclusions from the results.
2.11 Use qualitative and quantitative skills to conduct a simple scientific survey; use the data to draw a 
conclusion based on the analysis.

3. Analyze the impact that science and mathematics has on society.
3.1 Evaluate the impact of  science on society based on products and processes used in the real world.
3.2 Evaluate the impact of  mathematics on society based on products and processes used in the real world.
3.3 Research how science and mathematics influence the professions and occupations supported by the 
STEM cluster.

4. Apply critical thinking skills to review information, explain statistical analysis, and to translate, 
interpret and summarize research and statistical data.

4.1 Demonstrate and use effective critical thinking and reasoning skills by making and testing conjectures, 
drawing logical conclusions, and justifying thinking.
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The CCTC is being coordinated by the National Association of  State Directors of  Career Technical 
Education Consortium (NASDCTEc), which represents the state and territory heads of  secondary, 

postsecondary and adult CTE across the nation.

www.careertech.org/career-technical-education/cctc/.


