

Minnesota Management, Marketing, Finance and Technology Competencies:
Digital Technology Cluster [Updated Summer 2026]



These academic frameworks were partially funded by the Minnesota Department of Education using federal funding, Carl D. Perkins Career and Technical Education Act of 2006, as amended by the Strengthening Career and Technical Education for the 21st Century Act (Perkins V). The contents of this tool do not necessarily represent the U.S. Department of Education, the Minnesota Department of Education, and Minnesota State and you should not assume endorsement by the federal or state government.


Digital Technology Cluster
The Digital Technology Cluster includes learning how to design, develop, and manage information, software, and hardware programs. Courses focus on the development of digital systems for communication and data storage using industry-standard and emerging technologies including artificial intelligence (AI).  Students develop skills including planning, problem solving, organizational skills, communication, and teamwork. This cluster is considered a “cross-cutting cluster,” as the skills students develop in this cluster are applicable across all career clusters. Career opportunities in digital technology are available in every sector of the economy in all career fields. 
Programs of Study (POS) and Courses
Web and Cloud:  Careers focused on creating and managing websites and web applications, including front-end and back-end development and maintenance, as well as overseeing cloud services and infrastructure. This POS merges software skills with user interface/user experience and cloud management expertise, ensuring website functionality, security, and cloud efficiency.
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Web and Cloud
	10201 Web Design 1
	10201 Web Development 2
	BLANK


Software Solutions: Careers involved in the development and maintenance of software solutions, built on computer science and encompassing programming, application development, and front-end and back-end software development. This POS involves creating the underlying code and systems that power applications, designing user interfaces for optimal user experience, and building server-side technologies that process data behind the scenes.
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Software Solutions
	BLANK
	10152 Intro to Programming/ Computer Science 1
10152 Advanced Programming/ Computer Science 2
	10020 Computer Science Principles
10020 Computer Science A


Data Science and Artificial Intelligence: Careers combining the power of data analysis, machine learning, and artificial intelligence (AI), including key processes such as data modeling and natural language processing. Professionals in this POS apply critical thinking and ethical standards to work on innovative solutions to interpret vast amounts of information, automate decision-making processes, develop intelligence algorithms that improve with experience, and enhance communication between humans and machines.
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Data Science and Artificial Intelligence
	BLANK
	BLANK
	10055 Data Statistics and Analytics


Career Pathways
Career pathways developed through courses in this cluster include:
[bookmark: _Hlk199931238]Chief Technology Officer
Business Systems Analyst
Software Developer
Web and Digital Interface Designer
AI Ethics Officer
Chatbot Developer
Experiential Learning and Work-Based Learning
Experiential Learning opportunities should be embedded throughout a CTE Business and Marketing program, and could include industry tours, job shadowing experiences, service learning experiences, and student-led business operations. Work-based Learning (WBL) experiences as a continuation and application of classroom learning can also be developed. Work-based Learning includes both internship and Youth Apprenticeship opportunities for approved WBL programs with licensed WBL coordinators. Experiential Learning is a required component of every management, marketing, finance and technology program, with the intention that opportunities will be available for every student. Through involvement in Experiential Learning activities, students experience multiple career pathway occupations, learn expected workplace behavior, develop industry-specific technical skills, and are given opportunities to apply academic and occupational skills in the workplace or a simulated workplace environment.
Career Technical Student Organizations: Business Professionals of America (BPA) and DECA
Student participation in career technical student organizations (CTSOs) is considered as essential component of a quality career and technical education program. Minnesota Business Professionals of America (BPA) and Minnesota DECA provide students with opportunities for growth through education, competition, community service and professional development. Career and leadership development activities are embedded throughout the entire career cluster through classroom instruction and projects, as well as the DECA and BPA competitive event programs.
Assessing Competencies with Formative and Summative Assessments
Employability skill performance indicators and benchmarks are typically assessed with “formative assessments.” The goal of formative assessment is to monitor student progress during an instructional unit to provide ongoing feedback that can be used by instructors to improve their teaching and by students to improve their learning. Formative assessments help students identify their strengths and weaknesses and target areas of needed improvement. They also help teachers recognize where students are struggling so that problems can be addressed in a timely manner. Formative assessments generally have low or no point value. Career pathway technical skill competencies (identified by course in this document) are typically assessed with “summative assessments.” The goal of summative assessment is to evaluate student learning at the end of an instructional unit by comparing it against the competency or measurement to which the unit was aligned. Summative assessments have point values which generally are factored into a final course grade.
Business Clusters and Programs of Study in New Minnesota Career Wheel
Business program courses typically are categorized under one of six career clusters in the new Minnesota Career Wheel:
· Management and Entrepreneurship
· Marketing and Sales
· Financial Services
· Digital Technology
· Hospitality, Events and Tourism
· Entertainment, Arts and Design


[image: Minnesota Career Fields and Clusters Career Wheel]
Career Cluster: Digital Technology	Program of Study: Web and Cloud
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Web Design 1
	[Course Title] Web Page Design

	[Course Code] 70
	[Course Code] 10201 (Beginner—sequence 1 of 2)


[bookmark: WebDesignDescription70]Course Description: Students will develop foundational skills in web page design and development using HTML5 and CSS3. Students will design and create multiple page web sites with text, graphics, multimedia elements, and interactivity. This course covers the use of HTML5 (Hypertext Markup Language version 5), CSS3 (Cascading Style Sheets version 3), the optimization of graphics, and the application of multimedia elements to produce interactive web sites. Integration of website design software may also be embedded in the course. Students will learn to create web sites that meet a client’s specifications and communicate a business brand and message through the application of the principles and elements of design. Career pathway preparation could include: Web Designer, Web Developer, and Interface Developer. Career pathway preparation could include: Web Designer, Web Developer, and Interface Developer.
[bookmark: WebDesign1Strand10]Instructional units in this course may include:
Getting Started with HTML: Site Maps and File Management
Inserting and Working with Hyperlinks
Inserting and Working with Images
Organizing Content with Lists and Tables
Getting Started with CSS
Laying Out Elements with CSS
Formatting Text with CSS
Career Pathway Opportunities in Web Design and Website Development
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Web and Cloud
	10201 Web Design 1
	10201 Web Development 2
	BLANK




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10201B.01 Use site map and file folder management techniques to create and maintain a directory structure for a web site.
	DT10201B.01.01 Create diagrams representing common organizational structures of web sites.
DT10201B.01.02 Convert web site wireframes into individual web page wireframes that depict content elements on each page.
DT10201B.01.03 Create a web site directory structure using a web site wireframe.

	DT10201B.02 Create web page designs with page layouts that create visual appeal and provide easy access to information.
	DT10201B.02.01 Explain the importance of specific page layout features in creating appealing and easy-to-use web sites.
DT10201B.02.02 Explain the use of grid-based layouts to organize web page content.
DT10201B.02.03 Create a diagram of web page content to guide programming.

	DT10201B.03 Analyze copyright and licensing restrictions governing use of digital content for web pages.
	DT10201B.03.01 Compare and contrast various types of stock images and free/open source images for possible use on web sites.
DT10201B.03.02 Compare and contrast royalty-free and rights-managed licensing and explain how each licensing affects the use of images.
DT10201B.03.03 Utilize images and graphics on web pages, following copyright and licensing restrictions and creating appropriate ALT tags.

	DT10201B.04 Apply image composition techniques to images displayed on web pages.
	DT10201B.04.01 Explain the effects on digital images of pixels, color depth, resolution, and dithering.
DT10201B.04.02 Compare and contrast characteristics and appropriate use of raster and vector graphics on web pages.
DT10201B.04.03 Utilize image optimization techniques to prepare images for display on web pages.

	DT10201B.05 Write HTML code using a text editor and an HTML generator to create web site structure and content.
	DT10201B.05.01 Describe the parts and appropriate use of HTML coding syntax.
DT10201B.05.02 Use HTML to create websites that follow accepted W3C guidelines and function across browsers and platforms.
DT10201B.05.03 Identify and solve coding errors (i.e. debug) throughout the web site development process.



	DT10201B.06 Generate cascading style sheet (CSS) code to format and layout web pages.
	DT10201B.06.01 Describe the parts and appropriate use of CSS coding syntax.
DT10201B.06.02 Use CSS code to format HTML elements such as background, fonts, text, borders, and lists.
DT10201B.06.03 Use CSS coding to format web page layout including the CSS box model, absolute and relative positioning, inline and block elements, and floating elements.

	DT10201B.07 Create JavaScript code to create responsive, interactive elements that improve user web site experience.
	DT10201B.07.01 Research & describe various examples of web page interactivity created through JavaScript code.
DT10201B.07.02 Compare and contrast the characteristics of variables and functions in writing JavaScript.
DT10201B.07.03 Create JavaScript code that obtains and validates input from an HTML form and produces output based on multiple data fields (i.e. looping and conditional controls).


CTSO Competitive Events Aligned with this Course: 
BPA:		Fundamentals of Web Design
Authentic Assessment—Examples:
· Create a website conveying brand logo and theme
· Create a website with interactive media and/or HTML form capabilities
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
YouScience: Web Development I
YouScience: Business Web Page Design I
Career Cluster: Digital Technology	Program of Study: Web and Cloud
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Web Development 2
	[Course Title] Web Page Design

	[Course Code] 71
	[Course Code] 10201 (Intermediate—sequence 1 of 2)


[bookmark: WebDevDescription71]Course Description: This course expands on the foundational elements of the Web Site Design 1 course. Students use a range of markup languages including (not limited to) Extensible Hypertext Markup, JavaScript, Dynamic HTML, and Document Object Model to develop and maintain entire web sites. Topics include use of forms and scripts for database access, information transfer methods, and networking fundamentals. Projects should include opportunities for design and management of web sites for school and community. Career pathway preparation could include: Webmaster, Web Administrator, and Interface Designer.
[bookmark: WebDevelopment2Strand10]Instructional units in this course may include:
Website Design, Enhancement, and Evaluation
Network Protocols for Website Publishing and Administration
Website Security Policies and Procedures
Website Project Management
Database Management Systems
Career Pathway Opportunities in Web Design and Website Development 
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Web and Cloud
	10201 Web Design 1
	10201 Web Development 2
	BLANK




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10201I.01 Design, implement, and evaluate web solutions to meet specified criteria.
	DT10201I.01.01 Identify and utilize various types of resources for web development.
DT10201I.01.02 Design and create interactive web pages that display real-time information from multiple sources.
DT10201I.01.03 Publish websites on local and remote systems.
DT10201I.01.04 Design and create websites that retrieve information from databases.
DT10201I.01.05 Enhance websites by using scripting language(s).
DT10201I.01.06 Enhance website utility by using query language(s).

	DT10201I.02 Design and configure network protocols and infrastructures for web site publishing and administration.
	DT10201I.02.01 Identify and explain network protocols, standards, and theoretical models of website implementation.
DT10201I.02.02 Install and configure network servers, routers, clients, and related hardware and software in simulated or virtual private network (VPN) environments.
DT10201I.02.03 Design and develop network infrastructures in simulated or virtual private network (VPN) environments.

	DT10201I.03 Design and implement security policies and procedures for information technology.
	DT10201I.03.01 Explain configuration management strategies used to secure and protect data.
DT10201I.03.02 Design controls to prevent loss of integrity of data and other information resources.
DT10201I.03.03 Develop and implement mechanisms to protect an enterprise system from physical and cyber threats.

	DT10201I.04 Use project management skills to direct completion and evaluation of web development projects.
	DT10201I.04.01 Establish a plan for each of the knowledge areas of a web development project. 
DT10201I.04.02 Analyze the processes and products of a web development project using performance indicators and metrics.
DT10201I.04.03 Follow the process groups of the Project Management Life Cycle when implementing a project.

	DT10201I.05 Utilize database management systems and data analytics procedures to evaluate website traffic and content alignment to market needs.
	DT10201I.05.01 Retrieve and use information from a database.
DT10201I.05.02 Define and use basic database terminology.
DT10201I.05.03 Use data mining techniques to extract database information for decision-making.
DT10201I.05.04 Collect data using computational tools and transform the data to display and use for business problem solving.


CTSO Competitive Events Aligned with this Course: 
BPA:		Website Design Team, Digital Communication and Design Concepts - Open
Authentic Assessment—Examples:
Design and create websites that retrieve information from databases
Design and develop network infrastructures in simulated or virtual private network (VPN) environments
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
YouScience: Web Development II
YouScience: Business Web Page Design II
AWS Certified Cloud Practitioner


Career Cluster: Digital Technology	Program of Study: Software Solutions
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Introduction to Programming/Computer Science 1
	[Course Title] Computer Programming

	[Course Code] 74
	[Course Code] 10152 (Intermediate—Sequence 1 of 2)


[bookmark: CopmSci1Description74]Course Description: Students will develop foundational computer science and programming skills through study of both procedure-oriented and object-oriented programming.  Structured programs will be written with an industry-standard computer programming language (examples include Python, Java, C++, and C#) with an emphasis on procedure-oriented programming. Topics may include: objects, methods/functions, properties, flowcharting, pseudocode, data types, calculations, decisions, and looping. Case studies are encouraged to examine current events and ethical issues related to computer science. Student participation in Business Professionals of America (BPA) is encouraged. Career pathway preparation could include: Computer Programmer and Software Developer.
[bookmark: IntroProgramming1Strand10]Instructional units in this course may include:
Software Development Cycle
Coding for Common Tasks
Coding for Data Values and Variables
Relational Operators and Conditional Statements
Programming with Control Loops
Career Pathway Opportunities in Computer Programming and Application Development
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Software Solutions
	BLANK
	10152 Intro to Programming/ Computer Science 1
10152 Advanced Programming/ Computer Science 2
	10020 Computer Science Principles
10020 Computer Science A




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10152I.01 Utilize programming tools to develop code for software development.
	DT10152I.01.01 Diagram the software development cycle.
DT10152I.01.02 Describe the types of languages used in software development.
DT10152I.02.03 Summarize how data is organized in software development.

	DT10152I.02 Code common tasks using application development tools.
	DT10152I.02.01 Create appropriate and applicable comment code in a program.
DT10152I.02.02 Utilize multiple print commands that print on the same line, different line and use escape characters for different types of print options.

	DT10152I.03 Write a program that creates and utilizes data values for processing.
	DT10152I.03.01 Create and declare the correct data type: String, integer, Boolean, floating-point numbers, character.
DT10152I.03.02 Utilize variables to perform a variety of mathematical calculations.
DT10152I.03.03 Write code using the built-in Math methods using the Math library/class.
DT10152I.03.04 Create and test output functions to calculate and report results.

	DT10152I.04 Write a program that utilizes different decision structures to control program flow.
	DT10152I.04.01 Use relational operators to build complex Boolean expression.
DT10152I.04.02 Create multiple conditional statements for effective decision making in the program.

	DT10152I.05 Write a program utilizing control flow by using loops to solve real-world problems.
	DT10152I.05.01 Write a program that uses control loop: for, do and while. 
DT10152I.05.02 Write a program that uses controlling loop execution (continue, break).


CTSO Competitive Events Aligned with this Course: 
BPA:	Python Programming, C++ Programming, Java Programming, C# Programming, Computer Programming Concepts – Open
Authentic Assessment—Examples:
Create programming that utilizes variables to perform mathematical functions for a business operations website or application
Write a program that uses controlling loop execution to process input information

Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
YouScience: Computer Programming I
YouScience: Computer Programming II (C#)
YouScience: Computer Programming II (C++)
PCEP: Certified Entry-level Python Programming Certification


Career Cluster: Digital Technology	Program of Study: Software Solutions
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Advanced Programming/Computer Science 2
	[Course Title] Computer Programming

	[Course Code] 75
	[Course Code] 10152 (Advanced—Sequence 2 of 2)


[bookmark: CompSci2Description75][bookmark: _Hlk188425275]Course Description: Students develop advanced coding skills utilizing the previously learned industry-standard programming languages from the Introduction to Programming 1 course. Topics will include: objects, classes, methods/functions, properties, pseudocode, data types, decisions, subroutines, looping, and arrays. Students will apply both creative and technical skills in an individual and/or team setting to develop a “real world” program. (When referring to functions in the Performance Indicator table for this course, if you are teaching using Java language you will be using static methods instead of functions.) Student participation in Business Professionals of America (BPA) is encouraged. Career pathway preparation could include: Mobile Application Designer and Quality Assurance Engineer.
[bookmark: AdvProgramming2Strand10]Instructional units in this course may include:
Testing and Debugging Code
Programming Functions
One-Dimensional Arrays
ArrayLists
Two-Dimensional Arrays
Career Pathway Opportunities in Computer Programming and Application Development 
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Software Solutions
	BLANK
	10152 Intro to Programming/ Computer Science 1
10152 Advanced Programming/ Computer Science 2
	10020 Computer Science Principles
10020 Computer Science A




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10152A.01 Use pre-written code to analyze, test, debug and refine code resulting in working nested iterative statements. 
	DT10152A.01.01 Analyze and debug pre-written code to determine where errors are occurring.
DT10152A.01.02 Update code to resolve errors.
DT10152A.01.03 Test updated code to ensure proper program operation and result generation.

	DT10152A.02 Use pre-written partial code to determine an action that will be performed multiple times and write a function that will perform the action and correctly call the function.
	DT10152A.02.01 Determine and identify an action that needs to be performed multiple times in a program.
DT10152A.02.02 Write code for a function that performs an action and returns the correct value. 
DT10152A.02.03 Write, test and debug code to ensure the function is being called correctly for desired results.

	DT10152A.03 Write a program to create, traverse and manipulate elements in a 1-dimensional array (1D).
	DT10152A.03.01 Write code to declare and initialize elements in an array.
DT10152A.03.02 Write code using a for next loop to correctly print out each item in an array.
DT10152A.03.03 Write the code to sort the items in an array.

	DT10152A.04 Write a program that creates a List or ArrayList and uses the List/ArrayList methods.
	DT10152A.04.01 Create and test a List/ArrayList using the methods located in the library.
DT10152A.04.02 Search for and replace an element in the list using a search and insertion method.
DT10152A.04.03 Sort an ArrayList given specific parameters for desired results.

	DT10152A.05 Write a program to create, traverse and manipulate the elements in a two-dimensional array (2D).
	DT10152A.05.01 Create, test and traverse a 2D array.
DT10152A.05.02 Traverse a 2D array using nested for loops.





CTSO Competitive Events Aligned with this Course: 
BPA:	Python Programming, C++ Programming, Java Programming, C# Programming, Computer Programming Concepts – Open

Authentic Assessment—Examples:
Develop an online E-commerce storefront website with features like product catalog, shopping cart, and secure payment processing
Develop code for a website or application to analyze datasets and make predictions for potential use in business decision-making
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
YouScience: Computer Programming II (Java)
YouScience: Computer Programming II (Python)
YouScience: Computer Programming, Advanced
PCAP: Certified Associate in Python Programming 
HTML and CSS Coding Specialist
JavaScript Coding Specialist
Java Coding Apprentice
Python Coding Apprentice (PCA)

Career Cluster: Digital Technology	Program of Study: Software Solutions
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Computer Science Principles
	[Course Title] AP Computer Science Principles

	[Course Code] 79
	[Course Code] 10020 (Advanced)


[bookmark: CompSciPrinciplesDescription79][bookmark: _Hlk188425784]Course Description: This course is designed for a full year or a minimum of two trimesters, potentially preparing students to take the AP Computer Science Principles exam. The course introduces students to the field of computer science. Students will learn to design and evaluate programming solutions to solve real-world problems through the development of programs and algorithms. Fundamental topics in this course include: computational solution design; algorithms; abstraction in program development; code analysis; and ethical computing. The course does not have one designated programming language which must be used. Student opportunities to address real-world programs should be encouraged. Career pathway preparation could include: Mobile App Developer, Game Developer, and Mobile App Security Specialist.
[bookmark: APCompSciPrinciplesStrand10]Instructional units in this course may include:
Iterative Program Development Process
Data Extraction and Analysis for Solving Business Problems
Programming with Algorithms
Program Abstraction and Simulation
Network Design and Functionality
Intellectual Property, Legal and Ethical Concerns
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Software Solutions
	BLANK
	10152 Intro to Programming/ Computer Science 1
10152 Advanced Programming/ Computer Science 2
	10020 Computer Science Principles
10020 Computer Science A




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10020.01 Design and develop programs using an iterative and collaborative development process.
	DT10020.01.01 Explain the inputs, outputs, and coding segments that direct the functionality of computer programs.
DT10020.01.02 Design, develop and document a computer program and its user interface using an iterative design process.
DT10020.01.03 Utilize inputs and corresponding expected outputs to verify the correctness of a program, identify errors, and correct errors.

	DT10020.02 Explain and demonstrate the use of data to gather information, gain insights, and solve problems.
	DT10020.02.01 Explain the use of bits to represent data and the potential programming consequences.
DT10020.02.02 Compare and contrast data compression algorithms to determine which best minimizes data loss or data transmission time.
DT10020.02.03 Explain trends, correlations, and information that can be extracted from data sets and metadata.
DT10020.02.04 Demonstrate how information can be extracted from data to gain insight and solve problems using programs.

	DT10020.03 Implement algorithms in computer programs and determine the result of code segments.
	DT10020.03.01 Create and test programs that determine the value of a variable as a result of an assignment.
DT10020.03.02 Write programs that enable data abstraction using lists to store multiple elements.
D10020.03.03 Represent a step-by-step algorithmic process using sequential code statements.
DT10020.03.04 Create and test programs that incorporate string concatenation and substrings to handle varied input values.
DT10020.03.05 Write programming expressions using relational and logical operators to test relationships between variables.
DT10020.03.06 Create and test programs that include conditional statements, nested conditional statements, and iteration statements to determine algorithm execution.
DT10020.03.07 Write algorithm iteration statements to traverse a list.
DT10020.03.08 Create and test binary search algorithms to determine the number of iterations required to find a value in a data set.

	DT10020.04 Write computer programs using abstraction processes and structures to analyze data and evaluate solutions to business problems.
	DT10020.04.01 Write programming statements to call procedures and subprograms to improve code readability and efficiency.
DT10020.04.02 Create and test libraries of existing code segments to use in creating new programs.
DT10020.04.03 Write programming statements that generate random values to evaluate the range of possible results.
DT10020.04.04 Explain how computers can be used to represent real-world situations.
DT10020.04.05 Analyze the efficiency of attempting to solve potentially “undecidable problems” through algorithms and programming.

	DT10020.05 Analyze the design and functionality of network systems to increase speed of access and system reliability.
	DT10020.05.01 Explain how computing devices work together in a network to provide access & distribute data.
DT10020.05.02 Analyze the benefits of network system fault-tolerance and redundancy for increasing reliability and scale of devices supported.
DT10020.05.03 Compare and contrast sequential, parallel, and distributed computing to process large data sets or solve complex problems.

	DT10020.06 Analyze the legal and ethical concerns related to computing innovations and information transmission via the Internet.
	DT10020.06.01 Explain how computing innovations can have both positive and negative impacts beyond their intended purposes.
DT10020.06.02 Describe the issues of equity, access, and influence that contribute to the digital divide.
DT10020.06.03 Analyze the effect of crowdsourcing models for large-scale collaboration to solve problems.
DT10020.06.04 Explain intellectual property, legal methods of accessing intellectual property of others (i.e., Creative Commons, open source), and challenges of safeguarding intellectual property from unethical use.
DT10020.06.05 Analyze the privacy risks to storing personal data on computer systems and methods available to protect from unethical data access and use.





CTSO Competitive Events Aligned with this Course: 
BPA:		Computer Programming Concepts, Python Programming, C++ Programming, Java Programming, C# Programming
Authentic Assessment—Examples:
Design, develop and document a computer program and its user interface
Create and test libraries of existing code segments to use in creating new programs.
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
YouScience: Computer Programming I
YouScience: Computer Programming, Advanced
YouScience: Computer Science Principles
Advanced Placement (AP) Computer Science Principles Exam

Career Cluster: Digital Technology	Program of Study: Software Solutions
[bookmark: _Hlk188009155]Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Computer Science A
	[Course Title] AP Computer Science A

	[Course Code] 80
	[Course Code] 10020 (Advanced)


[bookmark: CompSciADescription80]Course Description: This course is designed for a full year or minimum of two trimesters, potentially preparing students to take the AP Computer Science A exam. This course Introduces computer science programming concepts. Topics include: program design to solve problems, use of data structures to organize large sets of data, development and implementation of algorithms to process data and discover new information, analysis of potential solutions, and ethical and social implications of computing systems. Course emphasizes object-oriented programming and design using the JAVA programming language. Career pathway preparation could include: Data Analyst, Business Intelligence Developer, Database Administrator, and Business Analytics Specialist.
[bookmark: APCompSciAStrand10]Instructional units in this course may include:
Programming with Variables and Arithmetic Expressions
Classes, Methods and Objects
Programming with Conditional Statements
Programming with Iterative Statements
Programming using Classes
One-Dimensional Arrays, ArrayLists and Two-Dimensional Arrays
[bookmark: _Hlk187409892]Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Software Solutions
	BLANK
	10152 Intro to Programming/ Computer Science 1
10152 Advanced Programming/ Computer Science 2
	10020 Computer Science Principles
10020 Computer Science A




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10020.07 Write a program to declare & assign variables and use basic computational operators to solve basic problems.
	DT10020.07.01 Identify appropriate data type for each value and declare variable type to represent the value.
DT10020.07.02 Evaluate arithmetic expressions in a program code and evaluate what is stored in a variable as a result of an expression with an assignment statement.
DT10020.07.03 Evaluate arithmetic expressions that use casting.

	DT10020.08 Write a program using reference data types and differentiate between classes, methods and objects.
	DT10020.08.01 Explain the relationship between a class and an object.
DT10020.08.02 Create and test instantiation of an object using correct parameters as defined in class constructor.
DT10020.08.03 Create and test calling non-static void and return methods with and without parameters.
DT10020.08.04 Create String objects, call String methods, Integer objects, call Integer methods, create Double objects and call Double methods.
DT10020.08.05 Write program code that uses correct methods in the Math class.

	DT10020.09 Write a program that uses different conditional statements for decision making in a program.
	DT10020.09.01 Create and test Boolean expressions using relational operators.
DT10020.09.02 Create and test conditional statements.
DT10020.09.03 Create and test nested conditional statements.
DT10020.09.04 Determine when to use object references using Boolean expressions (i.e., equals) or primitive Boolean expressions (i.e., ==).

	DT10020.10 Write and determine the results of program code that uses iterative statements.
	DT10020.10.01 Create and test while and for loops.
DT10020.10.02 Utilize iterative statements to evaluate String objects.
DT10020.10.03 Create and test nested iterative processes.

	DT10020.11 Write a program which creates new, user-defined reference data types using classes.
	DT10020.11.01 Create and test a class which includes data, constructors, and methods.
DT10020.11.02 Create an instance/object of the class.
DT10020.11.03 Create functionality comment code.
DT10020.11.04 Define behaviors of an object through non-void and void methods with or without parameters.
DT10020.11.05 Define behaviors of a class through static methods.
DT10020.11.06 Describe the difference between public and private variables and the use of the keyword .this.

	DT10020.12 Write a program to create, traverse and manipulate elements in a 1D array.
	DT10020.12.01 Create, test and traverse a one-dimensional array (1D).
DT10020.12.02 Traverse the ID array using an enhanced for loop.

	DT10020.13 Write a program that creates an ArrayList and uses ArrayList methods.
	DT10020.13.01 Create and test an ArrayList using ArrayList methods.
DT10020.13.02 Traverse through the ArrayList using a variety of iterative statements.
DT10020.13.03 Search an ArrayList using a variety of search and insertion algorithms.
DT10020.13.04 Sort an ArrayList using a variety of sort algorithms.

	DT10020.14 Write a program that traverses and manipulates the elements in a two-dimensional (2D) array.
	DT10020.14.01 Create, test and traverse a 2D array.
DT10020.14.02 Traverse the 2D array using nested for loops.

	DT10020.15 Design and write a program that uses both super and subclasses.
	DT10020.15.01 Create inheritance relationship from subclass to superclass in constructors, methods, & using super keyword.
DT10020.15.02 Utilize the overriding method (i.e., toString) in a subclass from a superclass.
DT10020.15.03 Instantiate the class using the inheritance relationship.
DT10020.15.04 Develop programming code which incorporates calling methods using the inheritance relationship.

	DT10020.16 Analyze the results of the recursive method calls.
	DT10020.16.01 Determine the result of executing recursive methods.
DT10020.16.02 Apply recursive search algorithms to information in a String, 1D array, or ArrayList objects.




CTSO Competitive Events Aligned with this Course: 
BPA:		Computer Programming Concepts, Python Programming, C++ Programming, Java Programming, C# Programming
Authentic Assessment—Examples:
Develop a mobile application to assist users with managing purchases and budgets
Design and code a database that combines data from multiple sources and data sets for data warehousing used in business decision-making
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications):  
YouScience: Computer Programming II (C#)
YouScience: Computer Programming II (C++)
YouScience: Computer Programming II (Java)
[bookmark: _Hlk188009028]YouScience: Computer Programming II (Python)
Advanced Placement (AP) Computer Science A Exam


[bookmark: DataStatisticsandAnalyticsStrand10]Career Cluster: Digital Technology	Program of Study: Data Science and Artificial Intelligence
Program Code: 140710			Eligible Licenses: 140050 (primary); 140710, 140100, 140120 (legacy)
	Minnesota Frameworks
	Minnesota Common Course Catalog (MCCC)

	[Course Title] Data Statistics and Analytics
	[Course Title] Data Statistics and Analytics

	[Course Code] 77
	[Course Code] 10055 (Advanced)


[bookmark: DataStatsDescription77]Course Description: Students develop foundational skills in the use of data and models to explain the performance of a business and how it can be improved through analysis of past performance. The focus for knowledge and skill development will be the challenges of data-driven business decision making, with emphasis on the analytical process and how essential data is identified and analyzed. Topics include: data collection and representation; descriptive analytics; predictive analytics; correlation, causation and regression; and probability models for decision making. Collaboration with school district Mathematics teachers on course development and delivery issues is encouraged to align performance indicators and benchmarks with district Mathematics standards. Career pathway preparation could include: Database Administrator, Digital Analyst, and Business Intelligence Developer.
Instructional units in this course may include: 
Designing Data Collection Methods
Visualizing and Analyzing Data
Probability Concepts and Models
Correlation and Causation: Business Activities and Business Success
Predictive Analytics
Course Progression in this Career Cluster:
	Program of Study (POS)
	Introductory Courses
	Intermediate Courses
	Advanced Courses

	Data Science and Artificial Intelligence
	BLANK
	BLANK
	10055 Data Statistics and Analytics




CTE Course Knowledge and Technical Skill Competencies
	Competencies
	Sample Measurements

	DT10055.01 Design data collection methods to produce information for analyzing and solving business questions.
	DT10055.01.01 Identify the features of a well-designed research study.
DT10055.01.02 Compare and contrast potential research variables for which data should be gathered and analyzed.
DT10055.01.03 Develop procedures for data collection to minimize sampling bias.

	DT10055.02 Visually depict descriptive business statistics to support descriptive analytics methods and communicate results.
	DT10055.02.01 Compare and contrast representation of data in various table and graph formats to enhance analysis and communication.
DT10055.02.02 Develop data tables and graphs to represent significant variables for research analysis and communication of findings.

	DT10055.03 Utilize probability concepts and models to analyze business strategies and evaluate outcomes of decisions.
	DT10055.03.01 Calculate and interpret ranges, standard deviations, and z-scores of a data set to analyze business results.
DT10055.03.02 Perform and interpret calculations of probabilities related to statistical significance to analyze business results.
DT10055.03.03 Produce probabilities using simulation analysis.

	DT10055.04 Analyze data to determine correlations and causation between business activities and business results to guide decision making.
	DT10055.04.01 Analyze correlation & causation relationships between business activities and business results.
DT10055.04.02 Analyze data on two quantitative variables represented on a scatter plot to determine how the variables are related.
DT10055.04.03 Explain and demonstrate the significance of slope and y-Intercept in business data analysis.
DT10055.04.04 Calculate and interpret the significance of a population correlation coefficient.

	DT10055.05 Compare and contrast the benefits of various predictive analytics methods (e.g., predicting, classifying, clustering, and associating data).
	DT10055.05.01 Develop and analyze classification and regression trees to predict the effectiveness of identified business activities for improving business results.
DT10055.05.02 Utilize cluster analysis to classify features of competitors’ products as a guide for product, pricing, and marketing decision making.
DT10055.05.03 Calculate and interpret confidence intervals and prediction intervals of potential business decisions.




CTSO Competitive Events Aligned with this Course: 
BPA:	Financial Math & Analysis Concepts, Financial Analyst Team, SQL Database Fundamentals
Authentic Assessment—Examples:
Develop data tables and graphs to represent significant variables for research analysis and communication of findings for potential business decision-making.
Develop and analyze classification and regression trees to predict the effectiveness of identified business activities for improving business results
Required Safety Training—Potential Topics:
Current federal, state, and local health and safety laws/regulations specific to the career pathways in this course:
Employee rights and responsibilities (roles of labor organizations)
Harassment laws: U.S. Equal Employment Opportunity law
Human Resource regulations for the workplace
Ergonomics
Equipment safety (desktop and mobile devices)
Online safety (acceptable use policies, protecting passwords, protecting identity information online)
Credentials of Value (Postsecondary Credits, Industry-Recognized Skill or Knowledge Certifications): 
Google Analytics Certification
YouScience: Algorithms and Data Structures
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