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Purpose

The purpose of this document is to communicate the required Career and Technical Education
(CTE) academic standards for the Machine Learning & Data Science Program of Study. The
academic standards in this document are theoretical and performance based. The standards
contain content from multiple state departments of education, the College Board, and the
Computer Science Teachers Association (CSTA) and have been reviewed and vetted by members
of the Maryland business and industry community.

In addition to academic standards, the Maryland State Department of Education (MSDE) has
incorporated into this document Labor Market Information (LMI) definitions and explanations for the
Program of Study; program aligned Industry Recognized Credentials; and Work-Based Learning
resources and requirements by course level.

This document is intended for use by educational administrators and practitioners. A similar document
is available for each state-approved CTE Program of Study.
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Sources of Standards

The development of the Machine Learning and Data Science Program of Study (POS) is informed by
several authoritative sources that provide comprehensive guidelines and frameworks. These sources
collectively offer a robust foundation for developing comprehensive and industry-aligned standards for
the program, ensuring that students acquire the necessary skills and knowledge to succeed in the
fields of machine learning and data science.

Below is a list of these sources, along with descriptions, their applications in course development, and
corresponding web links

1.

Advance CTE's Career Clusters Framework

A

C.

Description: The Advance CTE framework provides a nationally recognized structure for
organizing career and technical education (CTE) into Career Clusters. Each cluster represents a
grouping of occupations and industries, with the Public Service and Safety Career Cluster.
Use: The framework serves as a foundational guideline for developing Emergency Services
standards, ensuring alignment with industry-specific expectations, and highlighting essential
knowledge and skills for each level of study.

Source: Advance CTE Career Clusters: https://careertech.org/career-clusters/

IBM Data Science Professional Certificate Objectives

A

Description: IBM's Data Science objectives provide a comprehensive breakdown of skills
required for entry-level data scientists, covering Python programming, data analysis, machine
learning, and data visualization.

Use: These objectives serve as the foundation for both introductory (Data Science |) and
advanced (Data Science Il) standards, guiding skill progression in data science and machine
learning.

Source: IBM Data Science Professional Certificate on Coursera:
https://www.coursera.org/professional-certificates/ibm-data-science

Microsoft Certified: Azure Data Scientist Associate

A

B.

C.

Description: This certification validates skills in designing and implementing a data science
solution on Azure, including working with machine learning models, running experiments, and
optimizing model performance.

Use: Ideal for data scientists looking to deploy data science solutions on Azure, it provides the
skills needed to manage and optimize machine learning models in a cloud environment.
Source: https:/learn.microsoft.com/en-us/certifications/azure-data-scientist/

Johns Hopkins Al and Data Science Laboratory

A

B.

C.

Description: Johns Hopkins University's lab offers resources and research, emphasizing
interdisciplinary approaches, ethical considerations, and applications in various fields.
Use: Relevant for Machine Learning and Data Science Il and IV, providing insights into
advanced applications.

Source: https://aijhu.edu/

ISTE (International Society for Technology in Education) Standards for Students

A

B.

Description: ISTE standards emphasize digital literacy and computational thinking,
foundational skills for ethical and effective data science practices.

Use: These standards encourage skKills in problem-solving, computational thinking, and
responsible data use, essential for foundational and advanced data science learning.
Source: ISTE Standards for Students — https://www.iste.org/standards/for-students/
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10.

Google Cloud Data Engineering and Machine Learning Course Materials

A

B.

C.

Description: Google Cloud's curriculum includes advanced data engineering and machine
learning modules covering cloud infrastructure, model deployment, and data security.

Use: Introductory Google Cloud content aligns with Machine Learning and Data Science |, while
more advanced modules on data engineering and model deployment are ideal for Machine
Learning and Data Science II.

Source: Google Cloud Training — https://cloud.google.com/training/

Bootstrap World for Data Science and Al

A

B.

C.

Description: Leverage students' curiosity about the world around them to inspire real data
analysis and original research.

Use: Lessons are available for data visualization, measures of center and spread, programming,
linear regression, and more.

Source: bootstrapworld.org — https://www.bootstrapworld.org/materials/data-science/ &&
https://www.bootstrapworld.org/materials/fall2025/en-us/courses/ai/

Prince George’s Community College - Data Science and Analysis Certificate

A

B.

C.

Description: Focuses on practical data science skills and includes modules in machine learning
fundamentals.

Use: This degree prepares students for entry-level positions in the field of data science and
analysis.

Source: PGCC Data Science and Analysis Certificate - https://www.pgcc.edu/programs-
courses/program-finder/data-science-and-analysis-certificate/

NIST Al Risk Management Framework (Al RMF 1.0)

A

Description: Voluntary framework for managing Al risk across the lifecycle (Map, Measure,
Manage, Govern), emphasizing safety, privacy, transparency, and accountability.

Use: Baseline for Responsible Al in the POS—inform classroom policies, rubric checkpoints,
and
CCL artifacts (risk log, impact statement).

Source: NIST Al Risk Management Framework — https://www.nist.gov/itl/ai-risk-management-
framework

CSTA K-12 Computer Science Standards

A

B.

Description: Grade-band CS standards for algorithms, data, programming, and the impact of
computing supports equitable on-ramps to ML/DS.

Use: Crosswalk MLDS | prerequisites and feeder courses; ensure progression and accessibility
for novices entering the Al track.

Source: CSTA K-12 CS Standards - https://www.csteachers.org/page/standards
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Course Descriptions

Course Level Course Information Description

Required Core:

Course 1

Required Core:

Course 2

Optional Flex:
Course 1

Machine Learning and
Data Science |

SCED: Pending
Grades: 9-12
Prerequisite: None
Credit: 1

Machine Learning and
Data Science Il

SCED: Pending
Grades: 10-12
Prerequisite: Machine
Learning and Data
Science |

Credit: 1

Machine Learning and
Data Science Il

SCED: Pending
Grades: 11-12
Prerequisite: Machine
Learning and Data
Science | and Il
Credit: 1

August 2025

Machine Learning and Data Science | introduce
students to the fundamentals of machine learning
and data science, covering basic data handling,
statistical analysis, and foundational ML algorithms.
The course emphasizes hands-on skills with tools like
Python and basic data visualization. Students will
also explore career pathways in data science, develop
employability skills, and integrate academic
concepts into practical data-driven scenarios,
preparing for entry-level certifications in data
analysis.

Machine Learning and Data Science Il builds upon
foundational ML/DS skills by introducing students to
intermediate-level concepts essential for applying
machine learning models and performing complex
data analysis. This course focuses on advanced
algorithms, data visualization, and project-based
applications, equipping students with skills to pursue
certifications in data analytics or machine learning.

Machine Learning and Data Science lll is designed to
expand students’ understanding of advanced
machine learning techniques, ethical data use, and
emerging trends in artificial intelligence. Building on
the knowledge from ML/DS | and II, students will
learn to implement neural networks, manage data
ethics, and explore Al applications in fields like
computer vision and NLP (Natural Language
Processing).
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Course Level s [T TR Description

Career Connected
Optional Flex: Learning |

Course 2 SCED: Pending

Grades: 11-12
Prerequisite:

See Course Description
Credits: 1-3

Prerequisites:

1.  Alignment to the student’s 6-Year Plan
2. Completion of:
a. Minimum two sequential courses ina CTE
pathway, OR
b. Minimum two years of the same world
language; OR
c. Minimum two sequential courses in a
comprehensive arts program; OR
d. Inclusion in the IEP/504 transition plan
with supporting documentation (as
required)
3. Endorsement from an educator, mentor,
employer, or career coach
4. No more than one course recovery credit in core
subjects is needed by the student.

This flexible, work-based learning course introduces
students to real-world applications of classroom
knowledge and technical skills through on-the-job
experiences and reflective practices. Students
engage in career exploration, skill development, and
professional networking by participating in youth
apprenticeships, registered apprenticeships, pre-
apprenticeships, internships, capstone projects, or
other approved career-connected opportunities.
Variable credit (1-3) accommodates the required on-
the-job training hours and related instruction. By
integrating industry standards, employability skKills,
and personalized learning goals, Career Connected
Learning | equips students to make informed career
decisions, develop a professional portfolio, and build
a strong foundation for success in postsecondary
education, training, or the workforce.
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Course Level Course Information Description

Career Connected
Optional Flex: Learning Il

Course 3
SCED: Pending

Grades: 11-12
Prerequisite: Career
Connected Learning |
Credits: 1-3

This flexible, work-based learning course introduces
students to real-world applications of classroom
knowledge and technical skills through on-the-job
experiences and reflective practice. Students engage
in career exploration, skill development, and
professional networking by participating in youth
apprenticeships, registered apprenticeships, pre-
apprenticeships, internships, capstone projects, or
other approved career-connected opportunities.
Variable credit (1-3) accommodates the required on-
the-job training hours and related instruction. By
integrating industry standards, employability skills,
and personalized learning goals, Career Connected
Learning | equips students to make informed career
decisions, develop a professional portfolio, and build
a strong foundation for success in postsecondary
education, training, or the workforce.

Dual Enrollment and Career Connected Learning Experiences Must be Aligned to the CTE Core.
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Industry-Recognized Credentials and Career-Connected
Learning

The Blueprint for Maryland’s Future and the High School Level of a Registered Apprenticeship

The Maryland State Department of Education recognizes the high-school level of a Registered
Apprenticeship (RA), defined as a State-approved Registered Apprenticeship begun during high school
in which students complete at least 144 hours of related technical instruction and 250 hours of paid on-
the-job training before graduation, with the remaining required apprenticeship hours completed post-
graduation, as the gold standard of Career Connected Learning.

The CTE Committee of the Governor's Workforce Development Board, in alignment with federal
apprenticeship standards, requires 144 hours of RTI for all high school RA participants, and the
Apprenticeship Maryland Program (AMP) defines the minimum RTI as one course credit equivalent.
This high-school-level Registered Apprenticeship is the preferred career-connected learning option for
students to meet the Blueprint's goal that 45% of public high school graduates complete either the
high-school level of a Registered Apprenticeship or another industry-recognized credential.

To the extent practicable, the greatest number of students should achieve this goal through
participation in a high-school level Registered Apprenticeship, with schools ensuring these
requirements are scheduled, completed, and documented for transcript and reporting purposes.

To the extent practicable, the greatest number of students should achieve this goal through the
high-school level of a Registered Apprenticeship.

Career-Connected Learning Resources

Course I Course 2: Flex Courses:
Career Awareness Career Preparation Career-Connected Learning

o Industry Visits e All of Career Awareness e Registered

o Guest Speakers plus the following: Apprenticeship
e Participation in Career * Job Shadow . e Internship .
and Technical Student e Employer Mentoring e School-Based Enterprise
Organizations e Employer-Directed
Capstone

e Postsecondary Visits —
Program Specific Site
Tours

e Mock Interviews
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Industry-Recognized Credentials: The standards in this document are aligned to the

following certifications:

By the end of Machine Learning and Data Science I: IBM Data Science Professional
Certificate or Google Data Analytics Certification

By the end of Machine Learning and Data Science II: Microsoft Certified: Azure Data
Scientist Associates or CompTIA Data+

Optional Credentials (via the Flex Course options): AWS Certified Solutions Architect
(AWS-SA)

Maryland State Department of Education | 11
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Labor Market Information: Definitions and Data

Labor market information (LMI) plays a crucial role in shaping Career and Technical Education
(CTE) programs by providing insights into industry demands, employment trends, and skills gaps.
This data helps education leaders assess the viability of existing programs and identify
opportunities for new offerings. By aligning CTE programs with real-time labor market needs,
schools can better prepare students for in-demand careers and ensure that resources are
effectively utilized to support pathways that lead to high-quality, sustainable employment.

Standard Occupational Code (SOC) and Aligned Industry:

Standard Occupational Code:

High Wage' Those occupations that have a 25th Pati
15-2051, Data Scientist

percentile wage equal to or greater
than the most recent MIT Living Hourly Wage/Annual Salary:
Wage Index for one adult in the state  25th Percentile: $47.04 / $97,843.00

50th Percentile: $59.78 / $124,342.00

of Maryland, and/or leads to a position !
75th Percentile: $77.39 / $160,971.00

that pays at least the median hourly
or annual wage for the DC-VA-MD-
WV Metropolitan Statistical Area
(MSA).Note: A 25th percentile hourly
wage of $24.74 or greater is required
to meet this definition.

High Skill Those occupations located within the  Typical Entry-Level Education:
DC-VA-MD-WV Metropolitan Many positions require a master's degree
Statistical Area (MSA) with the in computer science or a related field.
following education or training Some entry-level roles may accept a
requirements: completion of an bachelor's degree with relevant

apprenticeship program; completion experience or certifications.
of an industry-recognized certification

or credential; associate's degree,

bachelor's degree, or higher.

In-Demand Annual growth plus replacement, Annual Openings
across all Maryland occupations, is 376
405 openings between 2024-2029.

Lightcast Data Updated August 2025

! Living Wage Calculator: https:;/livingwage.mit.edu/states/24
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https://livingwage.mit.edu/states/24

Program of Study Guide: Machine Learning & Data Science August 2025

Labor Market Information Data Source

Lightcast occupation employment data are based on final Lightcast industry data and final Lightcast
staffing patterns. Wage estimates are based on Occupational Employment Statistics (QCEW and Non-
QCEW Employees classes of worker) and the American Community Survey (Self-Employed and
Extended Proprietors). Occupational wage estimates are also affected by county-level Lightcast
earnings by industry. Foundational data for the state of Maryland is collected and reported by the
Maryland Department of Labor.

Methodology for High Wage Calculations

To combine labor market data across multiple Standard Occupational Classifications (SOCs), a
weighted average approach was used to ensure accurate representation of the marketplace. Median
wages for each SOC were weighted based on their respective employment levels, reflecting the relative
demand for each occupation. This method ensures that occupations with higher employment
contribute proportionately to the overall wage calculation. Additionally, job openings from all relevant
SOCs were summed to determine the total projected demand. For example, if Mechanical Engineers
account for 67% of total employment and Electrical Engineers for 33%, their respective wages are
weighted accordingly, and job openings are aggregated to provide a comprehensive view of labor
market opportunities. This approach delivers a balanced and accurate representation of both wages
and employment demand for the program.

Methodology for In-Demand Calculations

The baseline for annual job openings, taking into account new positions and replacement positions,
was determined by taking the average of all annual job openings between 2024 and 2029 across all 797
career sectors at the 5-digit SOC code level. For the 2024-2029 period, average job openings (growth +
replacement) is 405.
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Course Standards: Machine Learning & Data Science |

GENERAL REQUIREMENTS This course is recommended for students in Grades 9-10.

INTRODUCTION
A

Career and Technical Education (CTE) instruction provides content aligned with challenging
academic standards and relevant technical knowledge and skills for students to further their
education and succeed in current or emerging professions.

The Digital Technology Career Cluster focuses on building linkages in IT and data science
occupations for entry-level, technical, and professional careers related to the analysis,
processing, and visualization of data and machine learning applications.

The Machine Learning and Data Science program of study emphasizes careers and educational
pathways related to the design and implementation of data processing systems, machine
learning models, and artificial intelligence tools. This program covers the analysis and ethical
use of data in real-world scenarios, supporting careers in data analytics and artificial
intelligence.

Machine Learning and Data Science | introduces students to the fundamentals of data science,
covering data collection, statistical analysis, and basic machine learning algorithms. The course
emphasizes hands-on skills with tools like Python and data visualization software. Students will
also explore career pathways in data science, develop employability skills, and integrate
academic concepts into practical data-driven scenarios, preparing for entry-level certifications
in data analysis.

Students will participate in at least two Career-Connected Education and Work-Based Learning
experiences in this course, which might include informational interviews, virtual shadowing, or
collaborative projects relevant to the program of study.

Students are encouraged to participate in extended learning experiences through aligned
Career and Technical Student Organizations (CTSOs). CTSOs are a cocurricular requirement in
the Carl D. Perkins Act, and alignment to CTSO activities is an expectation for CTE programs in
the state of Maryland.

Note: Successful implementation of process standards especially E, F & G requires classroom
access to modern data-science tools (e.g., Python notebooks, cloud sandboxes) and representative

sample datasets.

3. KNOWLEDGE AND SKILLS.

A

The student demonstrates the necessary skills for career development, maintenance of
employability, and successful completion of course outcomes. The student is expected to:
1. Identify and demonstrate positive work behaviors that enhance employability and job
advancement, such as regular attendance, promptness, proper attire, maintenance of a
clean and safe work environment, and pride in work.
2. Demonstrate positive personal qualities such as flexibility, open-mindedness, initiative,
active listening, and a willingness to learn.
3. Employ effective reading, writing, and technical documentation skKills.
a. Ensure students have access to technical-writing style guides or integrated
documentation platforms (e.g., markdown format).
4. Solve problems using critical thinking techniques and structured troubleshooting
methodologies.

Maryland State Department of Education | 14



Program of Study Guide: Machine Learning & Data Science August 2025

a. Provide structured troubleshooting labs and critical-thinking case studies; and
budget licenses for resources.
5. Demonstrate leadership skills and collaborate effectively as a team member.

B. The student identifies various career pathways in the data science and machine learning
fields. The student is expected to:
1. Develop a career plan that includes the necessary education, certifications, job skills,
and experience for specific roles in data science and machine learning.
2. Create a professional resume and portfolio that reflect skills, projects, certifications, and
recommendations.
3. Demonstrate effective interview skKills for roles in data science and machine learning.

C. The student develops technology and digital literacy skills. The student is expected to:

1. Use technology as a tool for research, organization, commmunication, and problem-
solving.

2. Usedigital tools, including computers, cloud platforms, and data science software, to
access, manage, and analyze information.

3. Demonstrate proficiency in using emerging and industry-standard technologies,
including data visualization tools, programming languages like Python, and data
management applications.

4. Understand ethical and legal considerations for technology use, including principles of
data protection, intellectual property, and responsible data handling.

5. Describe limitations and risks (hallucinations, bias, privacy) and apply basic responsible
use practices for assignments with Artificial Intelligence.

D. The student integrates core academic skills into data science practices. The student is
expected to:

1. Demonstrate the use of clear coommunication techniques, both written and verbal, that
are consistent with industry standards.

2. Apply mathematical concepts such as probability, statistics, and algebra in data
analysis and machine learning applications.

3. Use scientific principles, such as data collection methodologies and hypothesis testing,
in data-driven decision-making.

E. The student understands and operates data science workflows. The student is expected to:

1. Describe the functions and characteristics of data science tools and environments,
including Jupyter notebooks, Python libraries, and cloud-based data services.

2. ldentify components required for modern data science projects, including data storage,
data pipelines, and processing power.

3. Select the appropriate data analysis techniques based on the type and scale of the data
and project requirements.

4. Explain the importance of data cleaning, preparation, and validation in building
accurate and reliable machine learning models.

5. Discuss the impact of data science applications, such as predictive analytics, natural
language processing, and computer vision, on industries and society.

6. Interpret data visualizations and documentation to understand data trends and
patterns.
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F. The student implements data collection, analysis, and visualization techniques. The
student is expected to:

1.

W

Select appropriate data sources and collection methods for different types of data
science projects, including structured and unstructured data.
Explain data storage standards, data processing concepts, and database management
techniques.
Configure data pipelines to ingest, clean, and transform data for analysis.
Perform data analysis tasks, including descriptive statistics, data transformations, and
exploratory data analysis.
Use data visualization tools to represent data in meaningful ways, facilitating data-
driven insights.
Implement security measures for data protection, including access controls and data
encryption.
Diagnose and resolve data-related issues such as incomplete data sets, data drift, and
inconsistencies.
Application of Machine Learning Algorithms

a. Application of Introductory Machine-Learning Algorithms (scaled with

beginner datasets).

G. The student applies machine learning algorithms and models to data. The student is
expected to:

1.

Explain the purpose and structure of machine learning models, including supervised,
unsupervised, and reinforcement learning.

Configure and verify model parameters for effective predictions in both supervised and
unsupervised learning tasks.

Explain tokens, tokenization, and embeddings, and describe how decoder-only
transformers use self-attention to predict the next token.
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Course Standards: Machine Learning & Data Science Il

GENERAL REQUIREMENTS This course is recommended for students in Grades 10-12

INTRODUCTION
A.

Career and Technical Education (CTE) instruction provides content aligned with challenging
academic standards and relevant technical knowledge and skills for students to further their
education and succeed in current or emerging professions.

The Digital Technology Career Cluster focuses on building linkages in IT and data science
occupations for entry-level, technical, and professional careers related to the analysis,
processing, and application of data science and machine learning.

The Machine Learning and Data Science program of study emphasizes careers and educational
pathways related to data analysis, machine learning model deployment, and advanced data
science techniques. This program covers data engineering, algorithm optimization, and real-
world applications of machine learning in various sectors.

Machine Learning and Data Science Il focuses on deeper data science concepts, advanced
machine learning algorithms, model optimization, and real-world deployment. The course
introduces students to complex data processing, model evaluation, and ethical Al practices.
Students will participate in at least two Career-Connected Education and Work-Based Learning
experiences in this course, which might include virtual internships, mentorship with industry
professionals, or project-based learning activities relevant to the program of study.

Students are encouraged to participate in extended learning experiences through aligned
Career and Technical Student Organizations (CTSOs). CTSOs are a cocurricular requirement in
the Carl D. Perkins Act, and alignment to CTSO activities is an expectation for CTE programs in
the state of Maryland.

Note: Standard E.1 can only be met if instructors and students have licensed access to required
analytics and visualization applications (e.g., Tableau, Power Bl)

3. KNOWLEDGE AND SKILLS
A. The student demonstrates the necessary skills for career development, maintenance of

employability, and successful completion of course outcomes. The student is expected to:

1. Identify and demonstrate positive work behaviors that enhance employability and job
advancement, such as regular attendance, promptness, proper attire, maintenance of a
clean and safe work environment, and pride in work.

2. Demonstrate positive personal qualities such as flexibility, open-mindedness, initiative,
active listening, and a willingness to learn.

3. Employ effective reading, writing, and technical documentation skills, particularly in
reporting data analysis findings and model evaluations.

4. Solve problems using critical thinking techniques and structured methodologies in data
processing, model tuning, and troubleshooting data science pipelines.

5. Demonstrate leadership skills and collaborate effectively as a team member in data
science projects, sharing insights and problem-solving strategies.

6. Implement safety and data security procedures, including proper handling of data,
adherence to data privacy regulations, and maintaining ethical standards in data use.
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B. The student identifies various career pathways in the information technology field. The
student is expected to:

1.

Develop a career plan that includes the necessary education, certifications, job skills, and
experience for specific roles in data science and machine learning.

Create a professional resume and portfolio that reflects skills, projects, certifications, and
recommendations relevant to data science.

Demonstrate effective interview skKills for roles in data science and machine learning,
focusing on technical and analytical expertise.

C. The student develops technology and digital literacy skills. The student is expected to:

1.

Use technology as a tool for research, organization, communication, and problem solving
in data-related tasks.

Utilize digital tools, including computers, cloud platforms, collaboration tools, and data
visualization software, to manage, process, and analyze information.

Demonstrate proficiency in using industry-standard technologies, including programming
languages (Python, R), data processing libraries, and cloud computing platforms.
Understand ethical and legal considerations for technology use, including data privacy
principles, intellectual property, and responsible Al practices.

D. The student integrates core academic skills into data science practices. The student is
expected to:

1.

Demonstrate the use of clear communication techniques, both written and verbal, that
are consistent with industry standards in data presentation and reporting.

Apply mathematical concepts such as statistics, probability, and linear algebra in data
analysis and machine learning model development.

Use scientific principles, such as data collection methods and hypothesis testing, in data-
driven problem-solving.

E. Students will develop skills to design and implement advanced data processing
architectures, including hybrid and scalable data pipelines. The student is expected to:

1.

Differentiate and configure cloud and on-premises data storage solutions, such as
databases, data lakes, and data warehouses.

Explain and design data partitioning strategies for scalable data processing (e.g., sharding,
chunking).

Create data flow diagrams that include hybrid and cloud-based components, focusing on
scalability and fault tolerance.

F. Students will understand and apply advanced data modeling techniques to support
complex data analysis. The student is expected to:

1.

Implement data schemas, normalization, and entity-relationship models to organize data
effectively.

Configure and analyze machine learning models (e.g., regression, clustering, neural
networks) for various applications.

Troubleshoot data preprocessing and model performance issues using diagnostic tools
and evaluation metrics.

Teachers should receive professional development on diagnostic tools prior to delivering
course.
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G. The student applies machine learning algorithms and models to data. The student is
expected to:

1.  Compare algorithms such as linear regression, decision trees, clustering, and neural
networks, understanding differences in their application and effectiveness.

2. Design and apply machine learning models that include feature selection, model training,
validation, and evaluation.

3. Configure and verify model parameters for effective predictions in both supervised and
unsupervised learning tasks.

4. Troubleshoot model performance issues and interpret model results using tools.
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Course Standards Machine Learning & Data Science llI

GENERAL REQUIREMENTS This course is recommended for students in Grades 11-12

INTRODUCTION
A

Career and Technical Education (CTE) instruction in Machine Learning and Data Science
provides content aligned with challenging academic standards and essential technical
knowledge for students to prepare for roles in data science, artificial intelligence, and advanced
data analytics.

The Digital Technology (DT) Career Cluster in this course focuses on foundational to advanced
skills in data science, including machine learning methodologies, model evaluation, and
application in real-world Al scenarios.

Machine Learning and Data Science Ill introduces students to deep learning, natural language
processing (NLP), clustering, and unsupervised learning techniques, with a focus on ethical
data practices. Students engage in hands-on projects that simulate industry applications and
develop skills to build and evaluate sophisticated machine learning models.

Students will participate in at least two Career-Connected Education and Work-Based Learning
experiences, including industry internships or project collaborations with professionals in the
field.

Students are encouraged to participate in extended learning experiences through aligned
Career and Technical Student Organizations (CTSOs), fulfilling cocurricular requirements under
the Carl D. Perkins Act.

3. KNOWLEDGE AND SKILLS

A

B.

The student demonstrates the skills necessary for career development, employability, and

successful course completion. The student is expected to:

1.  Demonstrate professional work behaviors like punctuality, adaptability, initiative, and
problem-solving.

2. Create and present a portfolio showcasing advanced data science projects and
certifications.

3. Demonstrate professional work behaviors like punctuality, adaptability, initiative, and
problem-solving.

4. Develop interview skills tailored to data science roles, focusing on analytical and technical
abilities.

5. Reflect on lessons learned while supervising automated systems and outline a
maintenance plan for ongoing model reliability.

The student demonstrates the skills for Machine Learning and Data Science. The student is

expected to:

1.  Apply deep learning techniques, including neural networks (CNNs and RNNSs), for tasks
such as image and text classification.

2. Utilize NLP techniques for text processing tasks, such as sentiment analysis and topic
modeling.

3. Implement clustering algorithms like K-means for unsupervised learning projects and
analyze results for real-world applications.

4. Detect, measure, and mitigate bias in deployed models; document mitigation steps in the
project portfolio
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5.

Design end-to-end ML/DS workflows that integrate with business processes and human-
centered design principles.

C. The student demonstrates the skills for Portfolio Development. The student is expected to:

1.

10.

Document machine learning project workflows, including data preprocessing, model
development, and evaluation phases.

Develop a professional portfolio demonstrating problem-solving and technical skills applied
to real-world data science projects.

Designing end-to-end ML/DS workflows integrated with business processes and human-
centered design principles.

Supervising and validating automated decision systems through people-centered quality-
assurance practices.

Ensuring ethical, responsible model deployment, including bias detection and mitigation.
Showecasing case studies of data-driven solutions implemented in product or service
environments.

Detailing the quality-assurance steps taken to validate model performance.

Reflecting on lessons learned in supervising automated systems and ensuring ongoing
model reliability.

Reflect on lessons learned while supervising automated systems and outline a
maintenance plan for ongoing model reliability.

Apply prompt patterns (role/goal/context/examples) and compare outputs with/without
examples on the same task.

D. The student develops environmental sustainability with architecture of hardware and
software. The student is expected to:

1.

Data Analysis for Environmental Impact: Use data science tools to analyze environmental
data, such as emissions, energy usage, and resource consumption, interpreting trends to
communicate environmental impact effectively.

Predictive Modeling for Conservation: Develop machine learning models to predict the
impact of environmental changes, like climate shifts or deforestation, and explore
applications in renewable energy forecasting.

Sustainable Data Practices: Understand the energy consumption of data storage and
processing and learn techniques for optimizing code and using efficient algorithms to
reduce the environmental footprint of data science projects.

Explore quantization trade-offs (size vs. quality) and document when a 4-bit model is
“accessible” for a task.

E. The student develops financial literacy with project based learning. The student is
expected to:

1.

Data Science for Personal Finance: Apply data science techniques to analyze personal
financial data, including savings, investments, and expenses, developing skKills in budgeting
and financial forecasting.

Machine Learning in Investment Analysis: Utilize machine learning models to analyze stock
market data, forecast trends, and assess investment risks, including building simple
recommendation systems for diversified portfolios.

Financial Data Ethics: Explore ethical considerations in financial data handling, such as data
privacy, security, and responsible use, assessing the implications of algorithms used in
personal finance and investment platforms.
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F. The student develops civic engagement with project based learning. The student is
expected to:

1

Data-Driven Decision Making in Civic Issues: Analyze datasets related to social issues (e.g.,
education, healthcare, housing) to address community needs and propose data-driven
improvements for local communities.

Social Impact Measurement: Use data science methods to assess the effectiveness of civic
programs or public policies, such as public health initiatives, by applying machine learning
for classification or clustering.
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