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                    SCIENCE, TECHNOLOGY, ENGINEERING & MATH (STEM)

(Approved Pathway:Includes minimum of three secondary- level
credits.Includes a work- based element.Consists of a sequence:
Introductory-level,Technical-level, and
Application-levelcourses.Supporting documentation include
Articulation Agreement(s) and a Program of Study.Technical-level
and Application-level courses receive .5 state-weighted funding in
an approved CTE pathway.Concentrator Requirement For a student to
be a concentrator, at least 2 of 3 required secondary level credits
taken must be a combination of technical and application
levels.)CAREER CLUSTER DESIGN

BioMedical Pathway – CIP Code 14.0501

(INTRODUCTORY LEVEL)

Biology

}Engineering Tech (8-9)

03051/53051

21003/71003

1 credit

1 credit

ComputingSystems( 8-9)

10002/60002

1 credit

}Engineering Appl. (8-9)

21002/71002

1 credit

Computer Appl. (8-9)

10004/60004

1 credit

TECHNICAL LEVEL

}Prin. Of BiomedicalScience

}Medical Interventions

· 142511 credit

141051 credit

}Human Body Systems

Anatomy & Physiology

141021 credit

030531 credit

Ag. Food Science Food

183051 creditPharmacology

142531 credit

Science

222031 credit

Nutrition & Health Science

222131 credit

AP Biology

· 030561 credit

Robotics210091 credit

APPLICATION LEVEL

Emerging Technologies

}Biotechnical Engineering

}Biomedical Innovation

210531 credit

· 210141 credit

· 142551 credit

Project Mgmt. & Res. Scheduling212051 credit

} Course appropriate for Project Lead the Way Programs;
competencies may be utilized by any/all schools

Course is eligible for Regents Qualified Admissions – Natural
Science.

ALL ONE CREDIT COURSES MAY BE TAUGHT AS TWO .5 CREDIT
COURSES.

03051 Biology

Structure and Function of Cells

3 2 1 01.Analyze the characteristics that are essential to
life.

3 2 1 02.Apply the scientific method to answer an question/solve
a problem.

3 2 1 03.Explains how cell functions involve specific chemical
reactions.

3 2 1 04.Identify the structures, functions, and importance of
organic and inorganic compounds in cells. 3 2 1 05.Describes how
enzymes regulate the rate of chemical reactions.

3 2 1 06.Compares and contrasts prokaryotic and eukaryotic
cells.

3 2 1 07.Discusses the function and structure of cell
membranes.

3 2 1 08.Describes the process of photosynthesis.

3 2 1 09.Identifies the relationship between photosynthesis and
cellular respiration

Heredity and Evolution

3 2 1 010. Evaluate the relationships between structure and
function in nucleic acids.

3 2 1 011. Distinguish between the functions of DNA nad RNA.

3 2 1 012. Compare and contrast mitosis and meiosis.

3 2 1 013. Identify Mendelian laws of inheritance, their
relationship to chromosomes and related terminology.

3 2 1 014. Analyze applications of probability and statistical
analysis in genetics.

3 2 1 015. Analyze various patterns of inheritance.

3 2 1 016. Identify the causes of genetic disorders.

3 2 1 017. Identify the effect of a mutation in a DNA sequence
on the products of protein synthesis. 3 2 1 018. Explain how
evolution is change over time.

3 2 1 019. Describe changes on early earth that challenged first
life forms.

3 2 1 020. Cite evidence for evolution.

Ecology

3 2 1 021. Distinguish between individuals, popultions,
communities, ecosystems, biomes, and the biosphere.

3 2 1 022. Analyze the relationship between organisms and their
trophic levels.

3 2 1 023. Identify processes, components, and roles of
organisms in the hydrologic, carbon, nitrogen, and phosphorous
cycles.

3 2 1 024. Analyze patterns of energy flow in an ecosystem.

3 2 1 025. Classify examples of species interactions and
succession in biotic communities.

3 2 1 026. Evaluate the effects of human population size,
resource use, and technology on environmental quality.

Organisms Behavior and Diversity

3 2 1 027. Explain how changes in the environment create
selective pressures that challenge the survival of an organism.

3 2 1 028. Apply a taxonomic key to a set of objects.

3 2 1 029. Explains how animals have behavioral responses to
internal changes and to external stimuli. 3 2 1 030. Evaluate the
nervous system and it affect on behavior.

3 2 1 031. Identify homeostasis as the dynamic regulation and
balance of an organisms internal environment.

3 2 1 032. Models the complexity of the division of labor into
specific body systems.

(03051 Biology) (Kansas STEM Career Cluster)

All Engineering and Technology Pathways

A. FOUNDATIONAL ACADEMIC EXPECTATIONS

B. ESSENTIAL KNOWLEDGE AND SKILLS

ACADEMIC FOUNDATIONS: Achieve additional academic knowledge and
skills required to pursue the full range of career and
postsecondary education opportunities within a career cluster.

3 2 1 0 1.Complete required training, education, and
certification to prepare for employment in a particular career
field.

a. Identify training, education and certification requirements
for occupational choice.

b. Participate in career-related training and/or degree
programs.

c. Pass certification tests to qualify for licensure and/or
certification in chosen occupational area.

3 2 1 0 2.Demonstrate language arts knowledge and skills
required to pursue the full range of post-secondary education and
career opportunities.

a. Model behaviors that demonstrate active listening.

b. Adapt language for audience, purpose, situation. (i.e.
diction/structure, style).

c. Organize oral and written information.

d. Compose focused copy for a variety of written documents such
as agendas, audio-visuals, bibliographies, drafts, forms/documents,
notes, oral presentations, reports, and technical terminology.

e. Edit copy to create focused written documents such as
agendas, audio-visuals, bibliographies, drafts, forms/documents,
notes, oral presentations, reports, and technical terminology.

f. Comprehend key elements of oral and written information such
as cause/effect, comparisons/contrasts, conclusions, context,
purpose, charts/tables/graphs, evaluation/critiques, mood,
persuasive text, sequence, summaries, and technical subject
matter.

g. Evaluate oral and written information for accuracy,
adequacy/sufficiency, appropriateness, clarity,
conclusions/solutions, fact/opinion, propaganda, relevancy,
validity, and relationship of ideas.

h. Identify assumptions, purpose, outcomes/solutions, and
propaganda techniques.

i. Predict potential outcomes and/or solutions based on oral and
written information regarding trends.

j. Present formal and informal speeches including discussion,
information requests, interpretation, and persuasive arguments.

3 2 1 0 3.Demonstrate mathematics knowledge and skills required
to pursue the full range of post-secondary education and career
opportunities.

a. Identify whole numbers, decimals, and fractions.

b. Demonstrate knowledge of basic arithmetic operations such as
addition, subtraction, multiplication, and division.

c. Demonstrate use of relational expressions such as equal to,
not equal, greater than, less than, etc.

d. Apply data and measurements to solve a problem.

e. Analyze mathematical problem statements for missing and/or
irrelevant data.

f. Construct charts/tables/graphs from functions and data.

g. Analyze data when interpreting operational documents.

3 2 1 0 4.Demonstrate science knowledge and skills required to
pursue the full range of post-secondary and career education
opportunities.

a. Evaluate scientific constructs including conclusions,
conflicting data, controls, data, inferences, limitations,
questions, sources of errors, and variables.

b. Apply scientific methods in qualitative and quantitative
analysis, data gathering, direct and indirect observation,
predictions, and problem identification.

COMMUNICATIONS: Use oral and written communication skills in
creating, expressing and interpreting information and ideas
including technical terminology and information.

3 2 1 0 1.Select and employ appropriate reading and
communication strategies to learn and use technical concepts and
vocabulary in practice.

a. Determine the most appropriate reading strategy for
identifying the overarching purpose of a text (i.e. skimming,
reading for detail, reading for meaning or critical analysis).

b. Demonstrate use of content, technical concepts and vocabulary
when analyzing information and following directions.

c. Select the reading strategy or strategies needed to fully
comprehend the content within a written document (i.e., skimming,
reading for detail, reading for meaning or critical analysis).

d. Interpret information, data, and observations to apply
information learned from reading to actual practice.

e. Transcribe information, data, and observations to apply
information learned from reading to actual practice.

f. Communicate information, data, and observations to apply
information learned from reading to actual practice. 3 2 1 0
2.Demonstrate use of the concepts, strategies, and systems for
obtaining and conveying ideas and information to

enhance communication in the workplace.

a. Employ verbal skills when obtaining and conveying
information.

b. Record information needed to present a report on a given
topic or problem.

c. Write internal and external business correspondence that
conveys and/or obtains information effectively.

d. Communicate with other employees to clarify workplace
objectives.

e. Communicate effectively with customers and employees to
foster positive relationships.

3 2 1 0 3.Locate, organize and reference written information
from various sources to communicate with co-workers and
clients/participants.

a. Locate written information used to communicate with
co-workers and customers.

b. Organize information to use in written and oral
communications.

c. Reference the sources of information.

3 2 1 0 4.Evaluate and use information resources to accomplish
specific occupational tasks.

a. Use informational texts, Internet web sites, and/or technical
materials to review and apply information sources for occupational
tasks.

b. Evaluate the reliability of information from informational
texts, Internet Web sites, and/or technical materials and
resources.

3 2 1 0 5.Use correct grammar, punctuation and terminology to
write and edit documents.

a. Compose multi-paragraph documents clearly, succinctly, and
accurately.

b. Use descriptions of audience and purpose when preparing and
editing written documents.

c. Use correct grammar, spelling, punctuation, and
capitalization when preparing written documents.

3 2 1 0 6.Develop and deliver formal and informal presentations
using appropriate media to engage and inform audiences.

a. Prepare oral presentations to provide information for
specific purposes and audiences.

b. Identify support materials that will enhance an oral
presentation.

c. Prepare support materials that will enhance an oral
presentation.

d. Deliver an oral presentation that sustains listeners'
attention and interest.

e. Align presentation strategies to the intended audience.

f. Implement multi-media strategies for presentations.

3 2 1 0 7.Interpret verbal and nonverbal cues/behaviors to
enhance communication with co-workers and clients/participants.

a. Interpret verbal behaviors when communicating with clients
and co-workers.

b. Interpret nonverbal behaviors when communicating with clients
and co-workers. 3 2 1 0 8.Apply active listening skills to obtain
and clarify information.

a. Interpret a given verbal message/information.

b. Respond with restatement and clarification techniques to
clarify information.

3 2 1 0 9.Develop and interpret tables, charts, and figures to
support written and oral communications.

a. Create tables, charts, and figures to support written and
oral communications.

b. Interpret tables, charts, and figures used to support written
and oral communication. 3 2 1 0 10. Listen to and speak with
diverse individuals to enhance communication skills.

a. Apply factors and strategies for communicating with a diverse
workforce.

b. Demonstrate ability to communicate and resolve conflicts
within a diverse workforce.

3 2 1 0 11. Exhibit public relations skills to increase internal
and external customer/client satisfaction.

a. Communicate effectively when developing positive
customer/client relationships.

PROBLEM-SOLVING AND CRITICAL THINKING: Solve problems using
critical thinking skills (analyze, synthesize, and evaluate)
independently and in teams. Solve problems using creativity and
innovation.

3 2 1 0 1.Employ critical thinking skills independently and in
teams to solve problems and make decisions (e.g., analyze,
synthesize and evaluate).

a. Identify common tasks that require employees to use
problem-solving skills.

b. Analyze elements of a problem to develop creative
solutions.

c. Describe the value of using problem-solving and critical
thinking skills to improve a situation or process.

d. Create ideas, proposals, and solutions to problems.

e. Evaluate ideas, proposals, and solutions to problems.

f. Use structured problem-solving methods when developing
proposals and solutions.

g. Generate new and creative ideas to solve problems by
brainstorming possible solutions.

h. Critically analyze information to determine value to the
problem-solving task.

i. Guide individuals through the process of recognizing concerns
and making informed decisions.

j. Identify alternatives using a variety of problem-solving and
critical thinking skills.

k. Evaluate alternatives using a variety of problem-solving and
critical thinking skills.

3 2 1 0 2.Employ critical thinking and interpersonal skills to
resolve conflicts with staff and/or customers.

a. Analyze situations and behaviors that affect conflict
management.

b. Determine best options/outcomes for conflict resolution using
critical thinking skills.

c. Identify with others’ feelings, needs, and concerns.

d. Implement stress management techniques.

e. Resolve conflicts with/for customers using conflict
resolution skills.

f. Implement conflict resolution skills to address staff
issues/problems.

3 2 1 0 3.Identify, write and monitor workplace performance
goals to guide progress in assigned areas of responsibility and
accountability.

a. Write realistic performance goals, objectives and action
plans.

b. Monitor performance goals and adjust as necessary.

c. Recognize goal achievement using appropriate rewards in the
workplace.

d. Communicate goal achievement with managers and
co-workers.

3 2 1 0 4.Conduct technical research to gather information
necessary for decision-making.

a. Align the information gathered to the needs of the
audience.

b. Gather technical information and data using a variety of
resources.

c. Analyze information and data for value to the research
objectives.

d. Evaluate information and data to determine value to research
objectives.

INFORMATION TECHNOLOGY APPLICATIONS: Use information technology
tools specific to the career cluster to access, manage, integrate,
and create information.

3 2 1 0 1.Use Personal Information Management (PIM) applications
to increase workplace efficiency.

a. Manage personal schedules and contact information.

b. Create memos and notes.

3 2 1 0 2.Employ technological tools to expedite workflow.

a. Use information technology tools to manage and perform work
responsibilities. 3 2 1 0 3.Operate communications applications
within a workplace.

a. Share files and documents.

b. Identify the functions and purpose of communications
systems.

c. Use communications tools within and across organizations. 3 2
1 0 4.Operate Internet applications to perform workplace tasks.

a. Access and navigate Internet (e.g., use a web browser).

b. Search for information and resources.

c. Evaluate Internet resources for reliability and validity.

3 2 1 0 5.Operate writing and publishing applications to prepare
business communications.

a. Prepare simple documents and other business
communications.

b. Prepare reports and other business communications by
integrating graphics and other non-text elements.

c. Prepare complex multi-media publications.

3 2 1 0 6.Operate presentation applications to prepare
presentations.

a. Prepare presentations for training, sales and information
sharing.

b. Deliver presentations with supporting materials.

3 2 1 0 7.Employ spreadsheet applications to organize and
manipulate data.

a. Create a spreadsheet.

b. Perform calculations and analyses on data using a
spreadsheet. 3 2 1 0 8.Employ database applications to manage
data.

a. Manipulate data elements.

b. Manage interrelated data elements.

c. Analyze interrelated data elements.

d. Generate reports showing interrelated data elements.

3 2 1 0 9.Employ collaborative/groupware applications to
facilitate group work.

a. Facilitate group work through management of shared schedule
and contact information.

b. Facilitate group work through management of shared files and
online information.

c. Facilitate group work through instant messaging or virtual
meetings. 3 2 1 0 10. Employ computer operations applications to
manage work tasks.

a. Manage computer operations.

b. Manage file storage.

c. Compress or alter files.

3 2 1 0 11. Use computer-based equipment (containing embedded
computers or processors) to control devices.

a. Operate computer driven equipment and machines.

b. Use installation and operation manuals.

c. Troubleshoot computer driven equipment and machines.

d. Access support as needed to maintain operation of computer
driven equipment and machines.

SYSTEMS: Understand roles within teams, work units, departments,
organizations, inter-organizational systems, and the larger
environment. Identify how key organizational systems affect
organizational performance and the quality of products and
services. Understand global context of industries and careers.

3 2 1 0 12. Describe the nature and types of business
organizations to build an understanding of the scope of
organizations.

a. List the types and functions of businesses.

b. Describe the types and functions of businesses.

c. Explain the functions and interactions of common departments
within a business.

3 2 1 0 13. Implement quality control systems and practices to
ensure quality products and services.

a. Describe quality control standards and practices common to
the workplace.

SAFETY, HEALTH AND ENVIRONMENTAL: Understand the importance of
health, safety, and environmental management systems in
organizations and their importance to organizational performance
and regulatory compliance. Follow organizational policies and
procedures and contribute to continuous improvement in performance
and compliance.

3 2 1 0 14. Implement personal and jobsite safety rules and
regulations to maintain safe and healthful working conditions and
environments.

a. Assess workplace conditions with regard to safety and
health.

b. Align safety issues with appropriate safety standards to
ensure a safe workplace/jobsite.

c. Identify safety hazards common to workplaces.

d. Identify safety precautions to maintain a safe worksite.

e. Select appropriate personal protective equipment as needed
for a safe workplace/jobsite.

f. Inspect personal protective equipment commonly used for
selected career pathway.

g. Use personal protective equipment according to manufacturer
rules and regulations.

h. Employ a safety hierarchy and communication system within the
workplace/jobsite.

i. Implement safety precautions to maintain a safe worksite.

3 2 1 0 15. Complete work tasks in accordance with employee
rights and responsibilities and employers obligations to maintain
workplace safety and health.

a. Identify rules and laws designed to promote safety and health
in the workplace.

b. State the rationale of rules and laws designed to promote
safety and health.

3 2 1 0 16. Employ emergency procedures as necessary to provide
aid in workplace accidents.

a. Demonstrate knowledge of First Aid procedures.

b. Demonstrate knowledge of CPR procedures.

c. Use safety equipment as necessary.

3 2 1 0 17. Employ knowledge of response techniques to create a
disaster and/or emergency response plan.

a. Complete an assessment of an emergency and/or disaster
situation.

b. Create an emergency and/or disaster plan.

LEADERSHIP AND TEAMWORK: Use leadership and teamwork skills in
collaborating with others to accomplish organizational goals and
objectives.

3 2 1 0 18. Employ leadership skills to accomplish
organizational goals and objectives.

a. Analyze the various roles of leaders within organizations
(e.g. contribute ideas; share in building an organization; act as
role models to employees by adhering to company policies,
procedures, and standards; promote the organization’s vision; and
mentor others).

b. Exhibit traits such as empowerment, risk, communication,
focusing on results, decision-making, problem solution, and
investment in individuals when leading a group in solving a
problem.

c. Exhibit traits such as compassion, service, listening,
coaching, developing others, team development, and understanding
and appreciating others when acting as a manager of others in the
workplace.

d. Exhibit traits such as enthusiasm, creativity, conviction,
mission, courage, concept, focus, principle-centered living, and
change when interacting with others in general.

e. Consider issues related to self, team, community, diversity,
environment, and global awareness when leading others.

f. Exhibit traits such as innovation, intuition, adaptation,
life-long learning and coachability to develop leadership potential
over time.

g. Analyze leadership in relation to trust, positive attitude,
integrity, and willingness to accept key responsibilities in a work
situation.

h. Describe observations of outstanding leaders using effective
management styles.

i. Participate in civic and community leadership and teamwork
opportunities to enhance skills.

3 2 1 0 19. Employ organizational and staff development skills
to foster positive working relationships and accomplish
organizational goals.

a. Implement organizational skills when facilitating others’
work efforts.

b. Explain how to manage a staff that satisfies work demands
while adhering to budget constraints.

c. Describe how staff growth and development to increase
productivity and employee satisfaction.

d. Organize team involvement within a group environment.

e. Work with others to develop and gain commitment to team
goals.

f. Distribute responsibility and work load fairly.

g. Model leadership and teamwork qualities to aid in employee
morale.

h. Identify best practices for successful team functioning.

i. Explain best practices for successful team functioning.

3 2 1 0 20. Employ teamwork skills to achieve collective goals
and use team members' talents effectively.

a. Work with others to achieve objectives in a timely
manner.

b. Promote the full involvement and use of team members'
individual talents and skills.

c. Employ conflict-management skills to facilitate
solutions.

d. Demonstrate teamwork skills through working cooperatively
with co-workers, supervisory staff, and others, both in and out of
the organization, to achieve particular tasks.

e. Demonstrate teamwork processes that provide team building,
consensus, continuous improvement, respect for the opinions of
others, cooperation, adaptability, and conflict resolution.

f. Develop plans to improve team performance.

g. Demonstrate commitment to and a positive attitude toward team
goals.

h. Take responsibility for shared group and individual work
tasks.

i. Assist team members in completing their work.

j. Adapt effectively to changes in projects and work
activities.

k. Negotiate effectively to arrive at decisions.

3 2 1 0 21. Establish and maintain effective working
relationships with all levels of personnel and other departments in
order to accomplish objectives and tasks.

a. Build effective working relationships using interpersonal
skills.

b. Use positive interpersonal skills to work cooperatively with
co-workers representing different cultures, genders and
backgrounds.

c. Manage personal skills to accomplish assignments.

d. Treat people with respect.

e. Provide constructive praise and criticism.

f. Demonstrate sensitivity to and value for diversity.

g. Manage stress and control emotions.

3 2 1 0 22. Conduct and participate in meetings to accomplish
work tasks.

a. Develop meeting goals, objectives and agenda.

b. Assign responsibilities for preparing materials and leading
discussions.

c. Prepare materials for leading discussion.

d. Assemble and distribute meeting materials.

e. Conduct meeting to achieve objectives within scheduled
time.

f. Demonstrate effective communication skills in meetings.

g. Produce meeting minutes including decisions and next
steps.

h. Use parliamentary procedure, as needed, to conduct meetings.
3 2 1 0 23. Employ mentoring skills to inspire and teach
others.

a. Use motivational techniques to enhance performance in
others.

b. Provide guidance to enhance performance in others.

ETHICS AND LEGAL RESPONSIBILITIES: Know and understand the
importance of professional ethics and legal responsibilities.

3 2 1 0 24. Apply ethical reasoning to a variety of workplace
situations in order to make ethical decisions.

a. Evaluate alternative responses to workplace situations based
on legal responsibilities and employer policies.

b. Evaluate alternative responses to workplace situations based
on personal or professional ethical responsibilities.

c. Identify personal and long-term workplace consequences of
unethical or illegal behaviors.

d. Explain personal and long-term workplace consequences of
unethical or illegal behaviors.

e. Determine the most appropriate response to workplace
situations based on legal and ethical considerations.

f. Explain the most appropriate response to workplace situations
based on legal and ethical considerations. 3 2 1 0 25. Interpret
and explain written organizational policies and procedures to help
employees perform their jobs

according to employer rules and expectations.

a. Locate information on organizational policies in handbooks
and manuals.

b. Discuss how specific organizational policies and procedures
influence a specific work situation.

EMPLOYABILITY AND CAREER DEVELOPMENT: Know and understand the
importance of employability skills. Explore, plan, and effectively
manage careers. Know and understand the importance of
entrepreneurship skills.

3 2 1 0 26. Identify and demonstrate positive work behaviors and
personal qualities needed to be employable.

a. Demonstrate self-discipline, self-worth, positive attitude,
and integrity in a work situation.

b. Demonstrate flexibility and willingness to learn new
knowledge and skills.

c. Exhibit commitment to the organization.

d. Identify how work varies with regard to site, from indoor
confined spaces to outdoor areas, including aerial space and a
variety of climatic and physical conditions.

e. Apply communication strategies when adapting to a culturally
diverse environment.

f. Manage resources in relation to the position (i.e. budget,
supplies, computer, etc).

g. Identify positive work-qualities typically desired in each of
the career cluster's pathways.

h. Manage work roles and responsibilities to balance them with
other life roles and responsibilities. 3 2 1 0 27. Develop a
personal career plan to meet career goals and objectives.

a. Develop career goals and objectives as part of a plan for
future career direction.

b. Develop strategies to reach career objectives.

3 2 1 0 28. Demonstrate skills related to seeking and applying
for employment to find and obtain a desired job.

a. Use multiple resources to locate job opportunities.

b. Prepare a résumé.

c. Prepare a letter of application.

d. Complete an employment application.

e. Interview for employment.

f. List the standards and qualifications that must be met in
order to enter a given industry.

g. Employ critical thinking and decision-making skills to
exhibit qualifications to a potential employer. 3 2 1 0 29.
Maintain a career portfolio to document knowledge, skills and
experience in a career field.

a. Select educational and work history highlights to include in
a career portfolio.

b. Produce a record of work experiences, licenses,
certifications and products.

c. Organize electronic or physical portfolio for use in
demonstrating knowledge, skills and experiences.

3 2 1 0 30. Demonstrate skills in evaluating and comparing
employment opportunities in order to accept employment positions
that match career goals.

a. Compare employment opportunities to individual needs and
career plan objectives.

b. Evaluate employment opportunities based upon individual needs
and career plan objectives.

c. Demonstrate appropriate methods for accepting or rejecting
employment offers.

3 2 1 0 31. Identify and exhibit traits for retaining employment
to maintain employment once secured.

a. Model behaviors that demonstrate reliability and
dependability.

b. Maintain appropriate dress and behavior for the job to
contribute to a safe and effective workplace/jobsite.

c. Complete required employment forms and documentation such as
I-9 form, work visa, W-4 and licensures to meet employment
requirements.

d. Summarize key activities necessary to retain a job in the
industry.

e. Identify positive work behaviors and personal qualities
necessary to retain employment.

3 2 1 0 32. Identify and explore career opportunities in one or
more career pathways to build an understanding of the opportunities
available in the cluster.

a. Locate and identify career opportunities that appeal to
personal career goals.

b. Match personal interest and aptitudes to selected
careers.

3 2 1 0 33. Recognize and act upon requirements for career
advancement to plan for continuing education and training.

a. Identify opportunities for career advancement.

b. Pursue education and training opportunities to acquire skills
necessary for career advancement.

c. Examine the organization and structure of various segments of
the industry to prepare for career advancement.

d. Research local and regional labor (workforce) market and job
growth information to project potential for advancement.

e. Manage employment relations to make career advancements.

3 2 1 0 34. Continue professional development to keep current on
relevant trends and information within the industry.

a. Use self-assessment, organizational priorities, journals,
Internet sites, professional associations, peers and other
resources to develop goals that address training, education and
self-improvement issues.

b. Read trade magazines and journals, manufacturers’ catalogues,
industry publications and Internet sites to keep current on
industry trends.

c. Participate in relevant conferences, workshops, mentoring
activities and in-service training to stay current with recent
changes in the field.

3 2 1 0 35. Examine licensing, certification and credentialing
requirements at the national, state and local levels to maintain
compliance with industry requirements.

a. Examine continuing education requirements related to
licensing, certification, and credentialing requirements at the
local, state and national levels for chosen occupation.

b. Examine the procedures and paperwork involved in maintaining
and updating licensure, certification and credentials for chosen
occupation.

c. Align ongoing licensing, certification and credentialing
requirements to career plans and goals.

3 2 1 0 36. Examine employment opportunities in entrepreneurship
to consider entrepreneurship as an option for career planning.

a. Describe the opportunities for entrepreneurship in a given
industry.

TECHNICAL SKILLS: Use of technical knowledge and skills required
to pursue careers in all career cluster, including knowledge of
design, operation, and maintenance of technological systems
critical to the career cluster.

3 2 1 0 37. Employ information management techniques and
strategies in the workplace to assist in decision-making.

a. Use information literacy skills when accessing, evaluating
and disseminating information.

b. Describe the nature and scope of information management.

c. Maintain records to facilitate ongoing business
operations.

3 2 1 0 38. Employ planning and time management skills and tools
to enhance results and complete work tasks.

a. Develop goals and objectives.

b. Prioritize tasks to be completed.

c. Develop timelines using time management knowledge and
skills.

d. Use project-management skills to improve workflow and
minimize costs.

C. CLUSTER (FOUNDATION) KNOWLEDGE AND SKILLS

ACADEMIC FOUNDATIONS: Achieve additional academic knowledge and
skills required to pursue the full range of career and
postsecondary education opportunities within a career cluster.

COMMUNICATIONS: Use oral and written communication skills in
creating, expressing and interpreting information and ideas
including technical terminology and information.

Prepare STEM material in oral, written, or visual formats that
provide information to an intended audience to fulfill specific
communication need of an audience.

3 2 1 0 1.Use effective methods to communicate concepts of STEM
to a broadly represented audience.

a. Report subjective and objective information.

b. Report information with the intent of being persuasive.

c. Report information with the intent of being
informational.

d. Report information with the intent of being
instructional.

e. Analyze the audience and presentation environment.

f. Explain technical concepts to non-technical audiences

g. Use professional terminology.

h. Identify, select, use appropriate multimedia resources.

i. Discern between various communication techniques and their
ability to convey various types of information.

j. Explain various methods of obtaining information.

3 2 1 0 2.Effectively communicate STEM information to a select
audience.

a. Explain the various methods of presenting information.

b. Use oral presentation skills to present scientific,
technological, engineering, or mathematical reports.

c. Use written presentation skills to present scientific,
technological, engineering, or mathematical reports.

d. Use visual presentation skills to present scientific,
technological, engineering, or mathematical reports.

e. Use multimedia presentation skills to present scientific,
technological, engineering, or mathematical reports. 3 2 1 0
3.Apply the ability to read, interpret, and analyze STEM materials
discerning the information and concepts.

a. Use appropriate note-taking methods.

b. Write a report on technical literature; use graphical tools
as appropriate.

c. Present a report on technical literature; use graphical tools
as appropriate.

d. Discriminate between fact and opinion.

Apply active listening skills to obtain or clarify information
pertaining to plans, processes, projects, or designs.

3 2 1 0 4.Interpret messages or information provided that
clarifies issues, ideas, plans, projects, or processes.

a. Indicate familiarity of topic being presented.

b. Respond accordingly using appropriate verbal and nonverbal
language.

c. Answer questions correctly and be able to provide feedback in
own words.

3 2 1 0 5.Respond and/or restate information that will clarify
STEM techniques to be used and/or information to be applied to
projects, plans, or processes.

a. Ask questions to seek or confirm understanding.

b. Paraphrase and/or repeat information.

c. Record notes and summarize information from written
notes.

PROBLEM-SOLVING AND CRITICAL THINKING: Solve problems using
critical thinking skills (analyze, synthesize, and evaluate)
independently and in teams. Solve problems using creativity and
innovation.

Effectively develop and apply the skills inherent in systems
engineering where requirements, configuration, integration, project
management, quality assurance, and process applications are
necessary.

3 2 1 0 1.Apply the skills and abilities in requirements
analysis and configuration control while working plans, processes,
and projects as assigned.

3 2 1 0 2.Use the skills required in project management to track
and assess the progress of a plan, process, or project as
assigned.

3 2 1 0 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.

INFORMATION TECHNOLOGY APPLICATIONS: Use information technology
tools specific to the career cluster to access, manage, integrate,
and create information.

Effectively use information technology to gather, store, and
communicate data in appropriate formats.

3 2 1 0 1.Use IT in support of gathering, storage, and transfer
of data or results in appropriate formats to support assigned
projects.

a. Apply different techniques for gathering storing and
transferring data.

3 2 1 0 2.Select and use assorted forms of IT to meet the
requirements of a plan, process, project, report, issue, or
problem.

a. Write a report based on Internet research, using
calculations, graphs, and/or spreadsheets.

b. Create, organize, manage, and distribute information in
electronic format.

Evaluate and use skills relating to the differing technological
tools used to manipulate, report, or operate with data
acquisition.

3 2 1 0 3.Use IT tools to manipulate data creating reports,
plans, processes, or projects from data provided.

a. Use statistical tools to analyze data.

b. Query and extract information from data.

c. Create knowledge from data.

3 2 1 0 4.Use modeling, simulation, or visual reproduction to
effectively analyze, create, and/or communicate to others regarding
plans, projects, problems, issues or processes.

a. Apply techniques for modeling systems or problems.

b. Apply techniques for scientific visualization and animation
of complex physical systems or problems.

c. Test different scenarios to multiple variables.

3 2 1 0 5.Apply a currently applicable computer programming
language to a process, project, plan, or issue as assigned.

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

b. Execute a computer program, e.g., Java, C++.

3 2 1 0 6.Apply statistical tools that verify the reliability or
validity of the data used or collected in the plan, project,
process, or problem.

a. Using a selected statistical tool, compute data
reliability.

b. Select and use the tools to analyze and synthesize data.

c. Describe the meaning of probability and how it applies to a
set of data.

3 2 1 0 7.Apply a technological, scientific, or mathematical
concept (use of algorithms) when communicating with others on
issues, plans, processes, problems, or concepts.

a. Select the proper visualization tools.

b. Use simulation, modeling, prototype techniques to solve
problems.

c. Communicate data visually.

SYSTEMS: Understand roles within teams, work units, departments,
organizations, inter-organizational systems, and the larger
environment. Identify how key organizational systems affect
organizational performance and the quality of products and
services. Understand global context of industries and careers.

SAFETY, HEALTH AND ENVIRONMENTAL: Understand the importance of
health, safety, and environmental management systems in
organizations and their importance to organizational performance
and regulatory compliance. Follow organizational policies and
procedures and contribute to continuous improvement in performance
and compliance.

Apply safety practices in the environment where science,
technology, engineering, and/or mathematical principles are
appropriate to ensure a safe workplace.

3 2 1 0 1.Apply appropriate safety and health practices when
developing plans, projects, processes, or solving complex
problems.

a. Exercise good safety practices.

b. Follow various regulatory codes, such as EPA, FEMA, UL, OSHA,
CSA.

c. Reference and use material safety data sheets (MSDS).

d. Encourage others to employ safe practices.

3 2 1 0 2.Use appropriate safety techniques, equipment, and
processes in planning and /or project applications.

a. Demonstrate safe use of tools and equipment.

b. Develop and implement emergency plans.

c. Develop and implement workplace lab safety plan.

d. Follow workplace regulations and record-keeping
requirements.

e. Demonstrate the use of safety equipment in the workplace.

f. Demonstrate the use of eyewash and safety showers

g. Accurately interpret safety signs, symbols, and labels.

h. Demonstrate basic first aid techniques.

Develop an awareness of safety, health, and environmental
hazards inherent in the STEM arenas when solving problems,
developing plans, processes, or completing projects to be proactive
in promoting safety.

3 2 1 0 3.Identify existing or potential hazards to existing or
assigned plans, projects, or processes where safety, health, or
environment might be in play.

a. Describe potential safety, health and environmental hazards
in various situations.

b. Identify physical, chemical, toxicological, biological, and
radioactive hazards.

c. Analyze environmental impacts.

d. Conduct a safety audit.

LEADERSHIP AND TEAMWORK: Use leadership and teamwork skills in
collaborating with others to accomplish organizational goals and
objectives.

ETHICS AND LEGAL RESPONSIBILITIES: Know and understand the
importance of professional ethics and legal responsibilities.

Develop the knowledge and abilities to comprehend ethical and
legal standards as they apply to STEM where plans, processes, and
projects will be dependent upon them.

3 2 1 0 1.Demonstrate the skill of application to ethical and
legal standards as they apply to the plans, processes, and projects
as assigned in simulated environments.

a. Evaluate the pros and cons of current ethical questions and
scenarios, for example, environmental stewardship, genetic
research, and living subjects in research.

b. Comply with ethical standards and professional code of
ethics.

c. Follow legal requirements for the treatment of people in the
workplace (ADA, EEO).

d. Follow requirements of regulatory agencies in the scientific,
and mathematics, engineering, or technology field (e.g., NFPA.
OSHA, EPA, ADA, EOE, FCC).

e. Develop personal ethics for real-life situations and
experiences.

f. Evaluate personal, professional, and organizational
ethics.

g. Explain fundamentals of patents, trademarks, copyrights, and
proprietary information.

h. Recognize and refute misleading information.

i. Evaluate methods for protecting and conserving resources.

EMPLOYABILITY AND CAREER DEVELOPMENT: Know and understand the
importance of employability skills. Explore, plan, and effectively
manage careers. Know and understand the importance of
entrepreneurship skills.

Develop the skills and abilities to research career pathways in
STEM.

3 2 1 0 1.Engage experiences in STEM where an individual can
identify personal interests and expectations for career and
personal development.

a. List resources for researching funding sources for scientific
projects and technology.

b. List careers that you have investigated, internships that you
could apply for, and job shadowing opportunities that you have
identified.

c. Construct and maintain a portfolio of experiences and
accomplishments.

TECHNICAL SKILLS: Use the technical knowledge and skills
required to pursue the targeted careers for all pathways in the
career cluster, including knowledge of design, operation, and
maintenance of technological systems critical to the career
cluster.

D. PATHWAY KNOWLEDGE AND SKILLS ACADEMIC FOUNDATIONS

Apply the concepts and processes using the guiding principles
and standards of school mathematics to solve STEM problems.

3 2 1 0 1.Apply and create appropriate models, concepts, and
processes for an assigned situation, and apply them in solving the
problem.

3 2 1 0 2.Explain the impact of assumptions, initial conditions,
boundary conditions, and other constraints on problem
solutions.

Apply and use algebraic, geometric and trigonometric
relationships, characteristics, and properties to solve
problems.

3 2 1 0 3.Evaluate mathematical solutions for
reasonableness.

3 2 1 0 4.Apply appropriate data collection, statistical
analysis methods, and the means of displaying data to make
decisions. 3 2 1 0 5.Apply the processes and concepts for science
literacy relative to engineering and technology.

Demonstrate the ability to select, apply, and convert systems of
measurement to solve problems.

3 2 1 0 6.Apply scalar and vector quantities as applied to
physical systems, such as the relationship between position,
velocity, and acceleration.

3 2 1 0 7.Apply fundamental laws and principles relevant to
engineering and technology.

Demonstrate the ability to use Newton’s Laws of Motion to
analyze static and dynamic systems with and without the presence of
external forces.

3 2 1 0 8.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.

3 2 1 0 9.Use the relationships between energy, work, and power
to solve a variety of problems involving mechanical, fluid,
electrical, and thermal systems.

Explain relevant physical properties of materials used in
engineering and technology.

3 2 1 0 10. Use the principles of ray optics to describe
reflection and refraction of light.

3 2 1 0 11. Explain the relationships between amplitude,
wavelength, frequency, period, and speed of a wave. Explain the
relationships between scientific theory, scientific principles and
laws, in technology, and engineering. 3 2 1 0 12. Develop concepts
and processes for the application of technology standards.

COMMUNICATIONS

PROBLEM-SOLVING AND CRITICAL THINKING

Use mathematics, science, and technology concepts and processes
to solve problems in projects involving design and/or production
(e.g. medical, agricultural, biotechnological, energy and power,
information and communication, transportation, manufacturing, and
construction).

3 2 1 0 13. 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).

3 2 1 0 14. Develop the active use of information technology
applications.

3 2 1 0 15. Use computer applications to solve problems by
creating and using algorithms, and through simulation and modeling
techniques.

INFORMATION TECHNOLOGY APPLICATIONS

Select and use different forms of communications technology
including word processing, spreadsheets, database, presentation
software, email to communicate, and use of the internet to search
for and display information.

3 2 1 0 16. Select and use information technology tools to
collect, analyze, synthesize, and display data to solve problems. 3
2 1 0 17. Read and create basic computer aided engineering
drawings.

TECHNICAL SKILLS

Apply concepts and processes for the application of technology
to engineering.

3 2 1 0 18. Use knowledge, techniques, skills, and modern tools
necessary for engineering practice.

3 2 1 0 19. Describe the elements of good engineering practice
(e.g. understanding customer needs, planning requirements analysis,
using appropriate engineering tools, prototyping, test, evaluation,
and verification).

3 2 1 0 20. Demonstrate the ability to characterize a plan and
identify the necessary engineering tools that will produce a
technical solution when given a problem statement.

3 2 1 0 21. Effectively use project management techniques (e.g.
working in teams, appropriate time management practices, effective
organizational skills, conduct analysis of cost, resources, and
production capacity, and quality practices with continuous
improvement).

Develop processes and concepts for the use of technology which
model technical competence.

3 2 1 0 22. Use and calibrate probes, sensors, measuring
systems, and devices to collect data using traceable standards.

3 2 1 0 23. Explain the impact of error in measurement, predict
the effect of error propagation in calculations, and record data
with the correct number of significant digits.

3 2 1 0 24. Safely operate a variety of tools, machines, and
equipment (e.g. milling machines, rapid prototyping machines, drill
press, band saw, CNC machines, and hand tools).

3 2 1 0 25. Use, handle, and store tools and materials
correctly, perform preventative maintenance, understanding the
results of negligence and improper maintenance or improper
calibration.

DESIGN

Know the elements of the processes and concepts for
understanding the design process.

3 2 1 0 26. Explain why and how the contributions of great
innovators are important to society.

3 2 1 0 27. Explain the elements and steps of the design process
and tools or techniques that can be used for each step.

3 2 1 0 28. Describe design constraints, criteria, and
trade-offs in regard to variety of conditions (e.g. technology,
cost, safety, society, the environment, time, human resources,
manufacturability).

Develop processes and concepts to apply the design process.

3 2 1 0 29. Apply the design process, including understanding
customer needs, interpreting and producing design constraints and
criteria, planning and requirements analysis, brainstorming and
idea generation, using appropriate modeling and prototyping,
testing, verification, and implementation.

3 2 1 0 30. Demonstrate the ability to evaluate a design or
product and improve the design using testing, modeling, and
research. 3 2 1 0 31. Demonstrate the ability to record and
organize information and test data during design evaluation.

(03051 Biology) (Kansas STEM Career Cluster)

I. 21003 Engineering Technology

Flight and Space

Performance Objectives – It is expected that students will:

3 2 1 01.Apply their knowledge of research techniques to
investigate the history of an aerospace vehicle.

3 2 1 02.Experience the flight characteristics of kites, whirly
gigs, model airplanes, hot air balloons, and model rockets.

3 2 1 03.Utilize language arts skills to write a script and
create a storyboard for an infomercial promotion of an aerospace
vehicle.

3 2 1 04.Distinguish between the forces of lift, drag, weight,
and thrust that affect an object moving through a fluid. Understand
the importance of each force.

3 2 1 05.Examine how center of gravity affects an aerospace
vehicle in distributing weight. 3 2 1 06.Discover how Newton’s laws
apply to flight and space.

3 2 1 07.Discover Bernoulli’s principle through exploration.

3 2 1 08.Recognize the tools and purpose of aeronautic design
and testing.

3 2 1 09.Identify the characteristics of an airfoil and how they
compare and contrast with the characteristics of wings.

3 2 1 0

10.

Analyze the features and benefits of different types of
wings.

3 2 1 0

11.

Describe the major parts (fuselage, empennage, high lift
devices, wings, undercarriage,

propulsion, instruments, and controls) of aircraft and how they
can affect the overall balance of an airplane during flight.

3 2 1 012.Research and design an airfoil and empennage for use
in the prototyping of a Styrofoam glider.

3 2 1 013.Explore the history and development of rocketry, space
flight, and living in space. 3 2 1 014.Discover the basic
principles of flight and rocketry.

3 2 1 015.Investigate how changes in various design
characteristics of a rocket will affect the rocket’s
performance.

3 2 1 016.Know that a rocket must overcome the forces of gravity
and drag in order to get out of the atmosphere.

(Kansas STEM Career Cluster) (21003 Engineering Technology)

3 2 1 017.Understand that an orbit is the balance of gravity and
an object’s tendency to follow a straight path.

3 2 1 018.Use an immersive learning simulation to select optimal
components for a lunar robot’s engine, power source, tires, body
type and sensor system to save stranded astronauts on the moon.

3 2 1 019.Understand the challenges that engineers face to
provide safe travel and optimum living conditions in space.

Science of Technology

3 2 1 020.Describe the difference between a chemist and a
chemical engineer.

3 2 1 021.Apply science and engineering skills to make ice
cream.

3 2 1 022.Follow the design process to create an adhesive.

3 2 1 023.Work with a team to solve an oil spill engineering
simulation problem.

3 2 1 024.Demonstrate an understanding of how small a nanometer
is.

3 2 1 025.Explore how nano-products are used in society
today.

3 2 1 026.Identify tools and processes used to see and
manipulate matter at the nanoscale.

3 2 1 027.Discuss the impact that nanotechnology has on their
lives today and will have in the future. 3 2 1 028.Correctly
identify the six simple machines and explain their
applications.

3 2 1 029.Distinguish between the three classes of levers.

3 2 1 030.Identify a machine as something that helps use energy
more efficiently.

3 2 1 031.Determine mechanical advantage from assembled simple
machines.

3 2 1 032.Be able to compare and contrast kinetic and potential
energy.

3 2 1 033.Predict the relative kinetic energy based on the mass
and speed of the object. 3 2 1 034.Recognize and follow safety
rules for using lab tools and machines.

3 2 1 035.Build, test, and evaluate a model of a design
problem.

3 2 1 036.Analyze a product through testing methods and make
modifications to the product.

Magic of Electrons

3 2 1 037.Identify the roles of protons, neutrons, and electrons
in an atom.

3 2 1 038.Identify an element based on the atomic number.

3 2 1 039.Identify metals, metalloids, and non-metals on the
periodic table.

3 2 1 040.Judge whether a material is a conductor, insulator, or
semiconductor based upon its number of valance electrons and its
position on the periodic table.

3 2 1 041.Explain how the Law of Charges holds an atom
together.

3 2 1 042.Explain how electrons transfer from one atom to
another to create electron flow. 3 2 1 043.Define current, voltage,
and resistance.

3 2 1 044.Measure voltage and current using a multimeter.

3 2 1 045.Understand the properties of a magnet.

3 2 1 046.Build an electromagnet to demonstrate its
characteristics and functions.

3 2 1 047.Build a DC motor to identify the primary parts and
demonstrate how it functions. 3 2 1 048.Build a generator to
identify the primary parts and demonstrate how it functions.

3 2 1 049.Understand the role of an electromagnet in the
function of a DC motor and generator. 3 2 1 050.Compare the
characteristics of a basic motor and generator.

3 2 1 051.Build series, parallel, and combination electrical
circuits.

3 2 1 052.Create circuit diagrams using standardized schematic
symbols.

3 2 1 053.Build and test physical electrical circuits based upon
circuit diagrams.

3 2 1 054.Integrate DC sources, lamps, switches, diodes, light
emitting diodes, resistors, and capacitors into electrical circuits
to achieve specific functions.

3 2 1 055.Distinguish between the functions and operations of
fixed resistors, variable resistors, and photo resistors.

3 2 1 056.Determine the value of a fixed resistor based upon the
color codes on those resistors. 3 2 1 057.Measure voltage, current,
and resistance using a multimeter.

3 2 1 058.Mathematically calculate voltage, current, and
resistance using Ohm’s law.

3 2 1 059.Create a circuit that uses a transistor as a
switch.

3 2 1 060.Interpret logic scenarios to determine outputs based
upon possible conditions within those scenarios. 3 2 1
061.Distinguish between the functions of NOT, AND, OR, NAND, NOR,
and XOR gates.

3 2 1 062.Create truth tables for logic scenarios and match
those gates to truth tables. 3 2 1 063.Convert binary numbers to
Base-10.

3 2 1 064.Convert ACII characters to binary.

3 2 1 065.Create a digital wave form and graph it for a binary
sequence. 3 2 1 066.Communicate using electronic circuit
diagrams.

3 2 1 067.Use transistors as switches to create circuits that
function as AND and OR gates.

3 2 1 068.Determine the logic, sensors, gates, outputs, and
other components needed to emulate existing electronic devices that
utilize logic. 3 2 1 069.Design, construct, and test device
solutions for emulating common electronic devices that utilize
logic.
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(ID Enrollment DateCompletion DateCredits Completed // //
)Name

InstructorSchool Year

RATING SCALE:3: Skilled, works independently

I certify that the student received the training in the area
indicated.

2: Competent, may need assistance

1: Received instruction, skill undeveloped 0: No exposure,
instruction or training

Measured Competencies listed should be seen as minimums (you can
add)

Student Signature

Instructor SignatureCompetencies/78

Date Date

I.

Computing Systems

3 2 1 0

1. Apply knowledge of operating systems principles to

3 2 1 0

5. Configure/modify system as needed.

i.

Appraise software process and product life-cycle

ensure optimal functioning of system.

a. Interact with/respond to system messages using console
device.

b. Apply basic commands of operating system software.

c. Apply appropriate file and disk management techniques.

a. Build system software command structures using operating
system macro facilities for computer systems.

b. Identify scheduling priority in programming.

c. Identify data requirements.

d. Review automated scheduling software.

e. Secure needed supplies and resources.

models.

j.Assess software design methods and tools.

3 2 1 011. Evaluate information.

a. Determine the accuracy and completeness of the information
gathered.

3 2 1 012. Explain data communications procedures, equipment and
media.

(d.e.Employ desktop operating skills.Follow power-up and log-on
procedures.3 2 1 06. Determine audience and information needs.a.
Demonstrate knowledge of types of commuDefine research
questions.media.f.Run applications/jobs in accordance withprocssing
procedures.3 2 1 0b.Identify target audience.7. Document procedures
and actions.b.Demonstrate knowledge of the uses of data
communication equipment.)nications

g. Follow log-off and power-down procedure(s).

h. Handle materials and equipment in a responsible manner.

3 2 1 02. Clearly document procedures for future use.

a. Develop audit trails.

3 2 1 08. Ensure that hardware and software system

components are compatible prior to performing installation.

c. Demonstrate knowledge of key communications procedures.

3 2 1 013. Explain measurement techniques for increased
productivity due to information systems

a. Document step-by-step installation anda.Identify hardware
requirements (e.g., processor,implementation.

3 2 1 0

configuration procedures.

3. Communicate and recognize goal achievement.

memory, disk space, communications, printers,

monitors).

a.

Measure increases in productivity realized by the

implementation of information systems.

a.Communicate goal achievement.

b.Provide recognition for goal achievement.

b.

Determine compatibility of hardware and

software.

3 2 1 014. Explain new and emerging classes of software.

a. Identify new and emerging classes of software.

3 2 1 04. Configure systems to provide optimal system

interfaces.

a. Apply concepts of privileged instructions and protected mode
programming.

b. Configure peripheral device drivers (e.g., disk, display,
printer, modem, keyboard, mouse, network).

c. Allocate disk space, non-sharable resources, and I/O
devices.

d. Interface peripheral devices/controllers in the computer
system (e.g., software and hardware interrupts, exceptions, Direct
Memory Addressing [DMA], bus structures).

e. Identify standards and issues related to I/O programming and
design of I/O interfaces.

f. Define hardware-software interface issues for a computer
system.

g. Apply advanced I/O concepts (e.g., disk caching, data
compression, extended memory, magnetic disk/CD-ROM storage and
formats).

3 2 1 09. Ensure that software to be installed is licensed
prior

to performing installation.

a. Verify conformance to licensing agreement.

3 2 1 010.Evaluate information systems problem-solving

techniques and approaches.

a. Evaluate systems engineering considerations.

b. Identify potential problems in system implementation.

c. Summarize application planning, development, and risk
management for information system.

d. Demonstrate knowledge of critical thinking skills and
techniques.

e. Demonstrate knowledge of decision-making skills and
techniques.

f. Develop a plan using data-oriented techniques.

g. Determine whether prototyping system is feasible.

h. Determine software design process, from specification to
implementation.

3 2 1 015. Explain the benefits of hosting a web site on a local
server vs. at an ISP (Internet Service Provider).

a. Compare the advantages and disadvantages of running your own
server vs. using a server provider.

3 2 1 016. Explain the differences between local and wide area
networks.

a. Distinguish between local area networks and wide area
networks.

3 2 1 017. Explain the features and functions of web browsing
software.

a. Identify how different browsers affect the look of a web
page.

b. Demonstrate knowledge of the characteristics and uses of
plug-ins.

c. Demonstrate knowledge of the role of browsers in reading
files on the World Wide Web (text-only, hypertext).

3 2 1 018. Explain the features and functions of web page design
software.

Kansas Information Technology Career ClusterWeb and Digital
Communications Pathway10002 Computing Systems

a. Compare/contrast the features and functions of software
editors available for designing web pages.

3 2 1 019. Explain the key functions and applications of
software.

a. Demonstrate knowledge of the function and operation of
compilers and interpreters.

b. Demonstrate knowledge of widely used software applications
(e.g., word processing, database management, spreadsheet
development).

c. Demonstrate knowledge of the key functions of systems
software.

3 2 1 020. Explain the role of number systems in information
systems.

a. Identify the role the binary system in information
systems.

b. Demonstrate knowledge of number systems and internal data
representation.

3 2 1 021. Gather information.

d.Adjust goals.

3 2 1 025. Operate computer-driven equipment and machines.

a. Run applications/jobs in accordance with processing
procedures.

b. Secure needed supplies and resources.

c. Interact with/respond to system messages using console
device.

d. Follow log-off and power-down procedure(s).

e. Follow power-up and log-on procedures.

3 2 1 026. Perform customization as requested.

a. Customize software to meet user preferences.

3 2 1 027. Perform installation accurately and completely,

using available resources as needed.

a. Select appropriate installation options (e.g., default,
customized).

b. Configure software to appropriate operating system
settings.

c. Configure macros, tools, and packages to accomplish simple
organizational and personal

c. Demonstrate knowledge of the nature of color and color
harmonies.

d. Assess how color affects the principles of line, value, shape
and form.

e. Demonstrate knowledge of the principles and elements of
design and their relationship to each other.

3 2 1 032. Understand data communications trends and issues.

a. Identify major current issues in data communications.

b. Identify data communication trends.

c. Demonstrate knowledge of data transmission codes and
protocols.

3 2 1 033. Understand elements and types of information
processing.

a. Identify the elements of the information processing cycle
(i.e., input, process, output, and storage).

b. Identify types of processing (e.g., batch, interactive,
event-driven, object-oriented).

3 2 1 034. Understand functions and interactions of departments
within a business.

a.

Identify potential sources of information.

tasks.

a.

Identify the ways in which organizational functions are

b.

Gather information from selected print and

d.

Differentiate between procedures for an upgrade

interdependent.

electronic sources.

and for a new installation.

b.

Define the role of strategic planning in business.

c.

Conduct interviews with selected human

e.

Differentiate between stand-alone and network

c.

Identify types of communication channels (e.g.,

information sources.

installation procedures.

formal, informal).

d.

Evaluate potential sources of information based

f.

Disable/uninstall software that may interfere with

d.

Demonstrate knowledge of the components of a

on established criteria (e.g., affordability,

installation of new software.

business plan.

e.

relevance).

Target audience/user group as a key information

g.

Install given application/system software on various platforms
in accordance with

3 2 1 0

35.

Understand how bandwidth affects data transmission and on-screen
image.

source.

f. Determine priorities for the information that should be
gathered.

g. Identify subject-matter experts.

3 2 1 022. Identify computer classifications and hardware.

a. Identify types of computer storage devices.

b. (c.Identify major hardware components and theird.Set short-
and long-term goals for assigned areasfor common knowledge
requirements.functions.of
responsibility/accountability.b.Demonstrate knowledge of methods
for achievingd.Identify the three main classifications of3 2 1 029.
Test and maintain products/services.productivity in knowledge
work.computers (i.e., micro-, mid-range, anda.Test products for
reliability.c.Demonstrate knowledge of the information
analysis)Identify the hardware associated with telecommunications
functions.

manufacturer's procedures.

h. Convert data files if required.

i. Verify software installation and operation.

3 2 1 028. Resolve problems with installation if they occur.

a. Access needed help using manufacturers' technical help lines
or Internet sites.

b. Formulate new installation procedure if needed.

c. Troubleshoot unexpected results.

a.Demonstrate knowledge of how bandwidths affect data
transmission and on-screen image.

3 2 1 036. Understand how data is organized in software
development.

a. Demonstrate knowledge of how data is organized in software
development.

3 2 1 037. Understand information organization principles.

a. Demonstrate knowledge of group support technology

mainframes).

3 2 1 023.0Identify new IT technologies and assess their

potential importance and impact in the future.

a. Identify new technologies relevant to information
technology.

b. Assess the importance of new technologies to future
developments and to future knowledge worker productivity.

c. Identify new and emerging drivers and inhibitors of
information technology change.

3 2 1 024. Monitor and adjust goals.

a. Obtain support for goals.

b. Provide support for goals.

c. Monitor goal achievement.

b.Initiate predictive maintenance procedures.

3 2 1 030.Troubleshoot computer-driven equipment and

machines and access support as needed.

a. Test system using diagnostic tools/software.

b. Repair/replace malfunctioning hardware.

c. Reinstall software as needed.

d. Recover data and/or files.

e. Restore system to normal operating standards.

3 2 1 031. Understand and employ design and color
principles.

a. Assess the impact of various color harmonies on a
two-dimensional picture plan.

b. Demonstrate knowledge of the two-dimensional picture
plan.

process.

d.Demonstrate knowledge of information technology solutions.

3 2 1 038. Understand product/service design.

a. Consider customer satisfaction in determining product
characteristics (e.g., usefulness, price, operation, life,
reliability, safety, cost of operation).

b. Design product (e.g., using brainstorming, thumbnail
sketches, rendering).

3 2 1 039. Understand the differences between a client and a
server.

a. Differentiate between a client and a server.

3 2 1 040. Understand the fundamentals of operating systems.

a. Identify major operating system fundamentals and
components.

3 2 1 041. Understand the range of languages used in
software

development.

a. Demonstrate knowledge of the range of languages used in
software development.

3 2 1 042. Understand types and functions of businesses.

a. Define stakeholder relationships (e.g., customers, employees,
shareholders, and suppliers).

b. Identify business reporting and information flow.

c. Identify types of business organizations and functions.

3 2 1 043. Use available reference tools as appropriate.

a. Access needed information using appropriate

reference materials.

b. Access needed information using company and manufacturers'
references (e.g., procedural manuals, documentation, standards,
work flowcharts).

3 2 1 044. Use installation and operation manuals.

a. Access needed information using appropriate reference
materials.

3 2 1 045. Use reliability factors effectively to plan for
and

create products/services.

a. Consider reliability factors (e.g., cost, human,
producibility).

b. Achieve reliability through maintainability, good design,
design simplification, and design redundancy.

c. Recognize the relationship of maintainability and
reliability.

d. Align cost components with quality objectives.

e. Classify quality costs (e.g., preventive, evaluation,
pre-delivery failures, post-delivery failures).

(Kansas STEM Career Cluster) (21002 Engineering
Applications)

I. 21002 Engineering Applications

Design and Modeling

Performance Objectives - It is expected that students will:

3 2 1 0

1.

Explain the relationship between science, technology,
engineering and math.

3 2 1 0

2.

Describe engineering and explain how engineers participate in or
contribute to the invention and innovation of products.

3 2 1 0

3.

Describe impacts that technology has had on society.

3 2 1 0

4.

Distinguish between invention and innovation.

3 2 1 0

5.

Assemble an engineering notebook and a portfolio.

3 2 1 0

6.

Describe the design process and how it is used to aid in problem
solving.

3 2 1 0

7.

Use the design process to solve a technical problem.

3 2 1 0

8.

Recognize design criteria and constraints.

3 2 1 0

9.

Describe the purpose and importance of working in a team.

3 2 1 0

10.

Explain a design brief and apply the concept when using the
design process.

3 2 1 0

11.

Describe the elements of design and apply this concept to the
design process.

3 2 1 0

12.

Use a decision matrix to select the best solution to a design
problem.

3 2 1 0

13.

Demonstrate the ability to measure accurately with different
devices and scales.

3 2 1 0

14.

Explain how to measure in different contexts.

3 2 1 0

15.

Measure using both the English and Metric systems.

3 2 1 0

16.

Summarize the reasoning for using sketching as a communication
tool.

3 2 1 0

17.

Use visualization, spatial reasoning, and geometric shapes to
sketch two and three dimensional shapes.

3 2 1 018.Recognize and create thumbnail, perspective,
isometric, and orthographic sketches.

3 2 1 019.Recognize and accurately interpret one and two point
perspective drawings.

3 2 1 020.Communicate ideas for a design using various sketching
methods, notes, and drafting views. 3 2 1 021.Dimension an
orthographic sketch following the guidelines of dimensioning.

3 2 1 022.Create a three-dimensional (3D) model of an
object.

3 2 1 023.Apply geometric and dimension constraints to design
CAD-modeled parts.

3 2 1 024.Assemble the product using the CAD modeling
program.

3 2 1 025.Demonstrate the ability to produce various annotated
working drawings of a 3D model. 3 2 1 026.Identify the difference
between a prototype, a model and a mock-up and analyze what

circumstances call for the use of each.

3 2 1 0

27.

Explain why teams of people are used to solve problems.

3 2 1 0

28.

Brainstorm and sketch possible solutions to an existing design
problem.

3 2 1 0

29.

Create a decision-making matrix.

3 2 1 0

30.

Select an approach that meets or satisfies the constraints given
in a design brief.

Automation and Robotics

Performance Objectives - It is expected that students will:

3 2 1 031.Describe the purpose of automation and robotics and
its effect on society.

3 2 1 032.Summarize ways that robots are used in today’s world
and the impact of their use on society. 3 2 1 033.Describe positive
and negative effects of automation and robotics on humans in terms
of

safety and economics.

3 2 1 034.Investigate a career related to automation and
robotics and determine the requirements for entering the field.

3 2 1 035.Investigate and understand various mechanisms to
determine their purpose and applications. 3 2 1 036.Be able to
apply their knowledge of mechanisms to solve a unique problem.

3 2 1 037.Design, build, wire, and program both open and closed
loop systems.

3 2 1 038.Troubleshoot a malfunctioning system using a
methodical approach.

3 2 1 039.Experience fluid power by creating and troubleshooting
a pneumatic device.

3 2 1 040.Design, build, wire and program a system operated by
alternative energy.

Energy and the Environment (optional/extension) Performance
Objectives - It is expected that students will:

3 2 1 041.Differentiate between potential and kinetic
energy.

3 2 1 042.Explain the differences, advantages, and disadvantages
between exhaustible, inexhaustible, renewable, and non-renewable
energy sources.

Specific curriculum will differ from program to program.
Additional topics of study can include:

· Efficiency vs. Conservation and measures to address each

· Water Conservation and Management

· Energy Budget and Fiscal Impact

· Geographic Barriers and Availability Considerations of
Resources

· Power, Work, and Measure of Energy

· Trends of Consumption of Various Energy Sources

· Environmental Impact of Energy Usage and Disposal

(Enrollment DateCompletion DateCredits Completed // // )Kansas
Information Technology Career ClusterAll Information Technology
Pathways10004-Computer Applications

NameID

InstructorSchool Year

RATING SCALE:3: Skilled, works independently

I certify that the student received the training in the area
indicated.

2: Competent, may need assistance

1: Received instruction, skill undeveloped 0: No exposure,
instruction or training

Measured Competencies listed should be seen as minimums (you can
add)

Student Signature

Instructor SignatureCompetencies /40

Date

Date

I.Computer Applications

(lowercase letters are indicators to be considered)

(a.Create calendars/schedules.n.Compile a collection of business
sites (e.g., financer.Print a single slide, an entire presentation,
an outline,b.Document results.and investment).and notes.c.Create
tasks (to-do) list.o.Add plug-ins and helpers to the web
browser.s.Run slide shows manually and automatically.)3 2 1 0 1.
Personal Information Management

j. Unpack files using compression software.

k. Bookmark web addresses (URLs).

l. Navigate web sites using software functions (e.g., Forward,
Back, Go To, Bookmarks).

m. Access library catalogs on the Internet.

p. Insert graphic elements (e.g., graph, clip art, table) in a
slide.

q. Identify hardware items that support presentation software
(e.g., scanners, digital cameras, printers, and projection
systems).

d. Identify PIM applications (MS Outlook, Lotus Notes, and
others).

e. Manage daily/weekly/monthly schedule using applications such
as Notes, MS Outlook, etc.

f. Create and send notes, informal memos, reminder using PIM
applications.

g. Create reminder for oneself.

h. Access email messages received.

i. Access email system using login and password functions.

j. Create e-mail messages in accordance with established
business standards (e.g., grammar, word usage,

p. Archive files.

q. Explore the multimedia capabilities of the World Wide
Web.

r. Utilize online tools.

s. Communicate via email using the Internet.

t. Explore collaboration tools.

u. Explore electronic commerce.

v. Explore newsgroups.

w. Compile a collection of business sites (e.g., finance and
investment).

3 2 1 0 3. Word Processing and Presentations

3 2 1 0 4. Spreadsheets

a. Create spreadsheets.

b. Edit spreadsheets.

c. Print spreadsheets.

d. Retrieve existing spreadsheets.

e. Save spreadsheets.

f. Create charts and graphs from spreadsheets.

g. Group worksheets.

h. Input/process data using spreadsheet functions.

i.Perform calculations using simple formulas.

3 2 1 0 5. Data

spelling, sentence structure, clarity, email

a.

Create documents (e.g., letters, memos, reports) using

a.

Enter data using a form.

k.

Demonstrate knowledge of email etiquette.

existing forms and templates.

b.

Locate/replace data using search and replace functions.

l.

Send email messages.

b.

Employ word processing utility tools (e.g., spell

c.

Process data using database functions (e.g., structure,

m.

Access email attachments.

checker, grammar checker, thesaurus).

format, attributes, relationships, keys).

n.

Attach documents to messages.

c.

Format text using basic formatting functions.

d.

Perform single- and multiple-table queries (e.g., create,

o.

Demonstrate knowledge of contamination protection

d.

Retrieve existing documents.

run, save).

3 2 1 0 2. Research and Internet

a. Locate information using search engine(s) and Boolean
logic.

b. Navigate web sites using software functions.

c. Select appropriate search procedures and approaches.

d. Select search engine(s) to use.

e. Access business and technical information using the
Internet.

f. Access commercial, government, and education resources.

g. Evaluate Internet resources (e.g., accuracy of
information).

h. Explore browser features.

i. Test Internet connection.

g. Enhance publications using different fonts, styles,
attributes, justification, etc.

h. Enhance publications using paint/draw functions.

i. Format new desktop publishing files.

j. Output desktop publishing files.

k. Place graphics in document.

l. Prepare publications using desktop publishing software.

m. Use advanced formatting features (e.g.,
headers/footers/dropped caps, and indexing).

n. Create computer presentation and handouts in accordance with
basic principles of graphics design and visual communication.

o. Edit presentations.

h. Verify accuracy of output.

i. (strategies for email.e.Safeguard documents using name and
save functions.e.Print forms, reports, and results of
queries.p.Save email messages/attachments.f.Create new word
processing forms, style sheets, andf.Search a database table to
locate records.templates.g.Sort data using single- and
multiple-field sorts.)Maintain shared database of contact
information.

j. Manage daily/weekly/monthly schedule using applications.

k. Participate in virtual group discussions and meetings.

l. Apply basic commands of operating system software.

m. Employ desktop operating skills.

n. Apply appropriate file and disk management techniques.

o. Recognize the need for regular backup procedures.

p. Demonstrate knowledge of central processing unit (CPU)
control and architecture.

q. Identify CPU modes of operations.

r. Define the role of memory management in an

Kansas Information Technology Career ClusterAll Information
Technology Pathways10004-Computer Applications

operating system.

s. Demonstrate knowledge of network operating systems.

t. Demonstrate knowledge of operating system architecture
types.

u. Demonstrate knowledge of the commands used to handle tasks in
operating systems.

v. Differentiate between microcomputer, minicomputer, and
mainframe operating systems.

w. Demonstrate knowledge of the basics of process
management.

x. Demonstrate knowledge of the system utilities used for file
management.

3 2 1 0 6. Ethics and Security

a. Demonstrate knowledge of potential internal and external
threats to security.

b. Assess exposure to security issues.

c. Demonstrate knowledge of virus protection strategy.

d. Ensure compliance with security rules, regulations, and
codes.

e. Explore ways to implement countermeasures.

f. Implement security procedures in accordance with business
ethics.

g. Maximize threat reduction.

h. Document security procedures.

i. Understand how to follow a disaster plan.

j. Identify sources of virus infections.

k. Understand how to utilize backup and recovery procedures.

l. Understand how to load virus detection and protection
software.

m. Maintain confidentiality.

n. Understand how to provide for user authentication (e.g.,
assign passwords, access level).

o.Understand how to remove viruses.

p. Report viruses in compliance with company standards.

q. Identify the features and benefits of quality planning.

r. Identify the role of quality within the organization.

3 2 1 0 7. History / Quality Assurance

a. Demonstrate knowledge of changes brought about by quality
industry leaders in the world.

b. Demonstrate knowledge of successful efforts by industry to
improve quality and/or reduce costs.

c. (d.Demonstrate knowledge of the
standards/requirementsa.Identify resources for finding
employment.d.Write a list of strategies for achieving
educationalfor the Baldridge award.b.Analyze resources to determine
those that are mostrequirements.e.Demonstrate knowledge of quality
managementappropriate for desired career.e.Identify strategies for
obtaining employment experiences.terminology.c.Compare job
requirements with personal qualifications,f.Write a time line for
achieving career goals and objectives.interests, and
aptitudes.g.List alternatives and potential changes.d.Select job
that matches personal qualifications, interests, and)Demonstrate
knowledge of the historical evolution of quality assurance/total
quality management (e.g., Deming, ISO 9000).

(lowercase letters are indicators to be considered)

II.Pathway Foundation

Problem Solving and Critical Thinking

3 2 1 0 1. Demonstrate knowledge of the process required to
evaluate and verify the nature of a problem.

a. Demonstrate knowledge of the underlying concepts of the
information systems discipline.

b. Demonstrate knowledge of methods for achieving productivity
in knowledge work.

c. Apply general systems theory to the analysis and development
of an information system.

d. Identify procedures for formal problem- solving.

e. Demonstrate knowledge of the fundamental concept of
information theory and organizational system processes.

f. Identify the essential properties of information systems.

3 2 1 0 2. Demonstrate knowledge of the process required to
solve a problem.

a. Demonstrate knowledge of problem-solving steps and
techniques.

b. Summarize application planning, development, and risk
management for information system.

c. Identify potential problems in system implementation.

d. Demonstrate knowledge of the information analysis
process.

e. Demonstrate knowledge of information technology
solutions.

III.Cluster Foundation

Employability and Career Development

3 2 1 0 1. Demonstrate ability to evaluate and compare
employment opportunities and accept employment.

a. Identify job advantages and disadvantages.

b. Compare job benefits to individual needs.

c. Compare job opportunities and responsibilities to career
plan.

d. Make decision to accept or reject employment.

e. Write acceptance or rejection letter without error.

f. Complete employment forms upon acceptance.

3 2 1 0 2. Demonstrate ability to seek and apply for
employment.

f. Gather information and prepare rough draft of resume.

g. Put resume in proper format.

h. Write letter of application for specific job opening in
correct format, without error.

i. Gather information for application.

j. Complete all questions on application with appropriate and
honest answers.

k. Sign and date application.

l. Attach any supporting material required or requested.

m. Submit full application package to employers.

n. Dress appropriately for interview.

o. Exhibit professional conduct before, during and after
interview.

p. Explain your qualifications and interests clearly and
concisely.

q. Answer all questions honestly and concisely.
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