#A WEST BEND

— SCHOOL DISTRICT —
~\ "~ EXCELLENCE FOR ALL

Business & Information Technology Course Scope and Sequence
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Course Name: AP Computer Science Principles Time Frame: One year

PLTW

Grade Level: 10-12th Grade Department: Business & Information Technology
Prerequisite(s): N/A

Course Overview:
e PLTW Computer Science Principles students develop the in-demand computer science skills

critical to thrive in any of today’s and tomorrow’s careers. Using Python as a primary tool,
students learn the fundamentals of coding, data processing, data security, and task automation,
while learning to contribute to an inclusive, safe, and ethical computing culture. Students will
begin the process of writing their own programs to solve a problem or develop a new idea. *As
part of this course, students will prepare for the AP Computer Science Principles exam and
performance task.

Units: Time Frame:
Algorithms and Programming Quarter 1
Creative Development Quarter 1 and 2
Computing Systems and Networks Quarter 2

Data Quarter 3
Impact of Computing Quarter 4
Standards supporting learning targets

Primary Resources Used:

e Canvas will be used as the digital learning space for this course. All information, assignments, and
digital resources will be linked in the Canvas course. The primary resources for this course are
provided by Project Lead the Way (PLTW).

Supplemental:
e Daily, students are expected to bring:
o 1. A charged district-issued Chromebook
o 2. Writing utensil
o 3. Notebook
o 4. Earbuds/Headphones that connect to your Chromebook may be helpful

*This Guide is a living document and may be updated throughout the school year to reflect student and class
needs, instructional pacing, and other relevant factors.*
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Unit 1 - Algorithms & Programming

Broad Goals of the Unit:
e Introduce students to the foundational concepts of programming, algorithms, and computational
thinking.
e Develop understanding of how algorithms can be designed to solve problems efficiently.
e Build students’ confidence in creating, testing, and refining programs using structured logic.
e Encourage collaboration, creativity, and perseverance in developing computational solutions.

Essential Questions:
e Whatis an algorithm, and how does it help solve problems?
e How do programmers design and evaluate algorithms for efficiency and accuracy?
e How can computer programs be used to represent and solve real-world problems?
e What role do creativity and logic play in programming?

Enduring Understandings:

Algorithms are step-by-step processes for solving problems and can be expressed in many ways.
Programming involves implementing algorithms to make computers perform desired tasks.
Problem-solving in computer science requires abstraction, decomposition, and iteration.
Collaboration and creativity are essential for developing effective computational solutions.

“l can” statement with standards alignment:
e | can design, analyze, and implement algorithms to solve problems, and express them through
programs using appropriate logic, control, and structure.

At the end of the unit students will know and be able to:
e Define what an algorithm is and describe its role in computing.
Create and interpret algorithms using flowcharts and pseudocode.
Translate algorithms into executable code using a programming language (e.g., Python,
JavaScript, or PLTW's text-based environment).
Use sequencing, selection, and iteration in program design.
Test and debug programs to ensure correctness and efficiency.
Apply abstraction to simplify complex problems.

Assessment Evidence

Formative: TBD Summative: TBD
Other: n/a

Learning Plan

Vocabulary of the Unit: algorithm, computational thinking, pseudocode, flowchart, program,
programming language, sequencing, selection (conditionals), iteration (loops), debugging, efficiency,
abstraction, decomposition, input, output

Resources: Differentiated Learning Strategies:
e PLTW CSP Unit 1: Algorithms and e Visual aids: Flowcharts and pseudocode for students
Programming materials who need conceptual reinforcement.
e AP Classroom (AP CSP: Algorithms e Collaborative problem-solving: Small group
and Programming) programming tasks to promote discussion and peer
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e (Code.org or Replit for practice learning.

environments e Scaffolded challenges: Start with guided coding and
e PLTW Activity Files and Sample progress to open-ended tasks.

Projects e Error analysis: Debugging “broken” code samples to
e JavaScript or Python reference reinforce logical thinking.

materials e Extensions: Students design their own small program
e Online tools for visualization or game using learned concepts.

(flowchart makers, pseudocode e Support for diverse learners: Sentence starters and

checkers) partially completed pseudocode for developing

problem-solving confidence.

Unit 2 - Creative Developement

Broad Goals of the Unit:

e Help students understand the creative process behind computing innovations and program
development.

e Encourage collaboration, brainstorming, and problem-solving through computer science.

e Explore how computing tools can be used to express ideas and create meaningful, original
projects.

e Develop a growth mindset where experimentation and iteration are key parts of the creative
process.

Essential Questions:
e How is computing a creative process?
What are the stages of developing a program or computational artifact?
How does collaboration influence creativity and innovation in computer science?
How do programmers test, evaluate, and refine ideas to create effective solutions?

Enduring Understandings:
e Computing fosters creativity and enables people to create artifacts that express ideas and solve
problems.
e The creative process involves iteration, reflection, and improvement based on feedback.
e Collaboration expands perspectives, leading to more innovative computational solutions.
e Documentation and communication are essential components of creative computing.

“l can” statement with standards alignment:
e | can design and develop creative computing projects that express ideas or solve problems, while
collaborating, iterating, and communicating effectively throughout the process.

At the end of the unit students will know and be able to:

Describe how computing fosters creative expression and innovation.

Use the Creative Development Process (plan, design, implement, test, refine) to develop a
program or artifact.

Collaborate effectively using pair programming, brainstorming, and feedback loops.

Document and communicate design decisions clearly and effectively.

Reflect on the iterative nature of the creative process and identify how feedback improves results.

Assessment Evidence
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Formative: TBD Summative: TBD
Other: n/a

Learning Plan

Vocabulary of the Unit: computing innovation, creative development process, brainstorming, iteration,
feedback loop, collaboration, pair programming, computational artifact, prototype, documentation, user
needs, reflection

Resources: Differentiated Learning Strategies:
e PLTW CSP Unit 2: Creative e Choice-based projects: Allow students to choose
Development curriculum project themes that match their interests (art, music,
e AP Classroom (AP CSP: Creative games, storytelling).
Development topics) e Collaborative grouping: Pair students with
e Code.org “Create Performance complementary strengths (e.g., creative design +
Task” preparation lessons logical problem solving).
e Replit, Scratch, or App Lab for e Guided templates: Provide structured outlines for
project creation students new to open-ended projects.
e Journaling templates for e Reflection prompts: Encourage self-assessment of
documenting creative process creativity and growth over time.
e [Examples of past AP Create e Advanced learners: Challenge students to
Performance Tasks incorporate user input, loops, or conditionals into
their creative projects.
e Visual supports: Storyboards and sketches for
students who need to visualize before coding.

Unit 3 - Computing Systems & Networks

Broad Goals of the Unit:
e Understand how computing systems, devices, and networks function together to process and
share information.
e Explore how the Internet works, including data transmission, addressing, and security.
e Examine the importance of reliability, scalability, and fault tolerance in networked systems.
e Recognize the societal impact and risks associated with networked computing.

Essential Questions:
e How do computing systems and networks enable communication and innovation?
How is data transmitted across the Internet?
What factors impact network reliability and performance?
How do cybersecurity and encryption protect data and users online?

Enduring Understandings:
e The Internet connects computing devices around the world, enabling the exchange of data and
collaboration.
e Data travels through multiple paths and protocols to ensure reliable communication.
e System and network design choices impact performance, security, and user experience.
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e Understanding cybersecurity principles helps protect systems, information, and privacy.

“l can” statement with standards alignment:
e | can explain how computing systems and networks function, how data is transmitted securely,
and how design and security choices affect reliability and performance.

At the end of the unit students will know and be able to:
e Describe the components and functions of computing systems (hardware, software, and
networks).
Explain how data is broken into packets and transmitted across the Internet.
Identify the roles of IP addresses, DNS, and routing in communication.
Demonstrate understanding of cybersecurity principles like encryption and data protection.
Analyze trade-offs between security, speed, and reliability in networks.
Recognize how the Internet impacts global communication and society.

Assessment Evidence

Formative: TBD Summative: TBD
Other: n/a

Learning Plan

Vocabulary of the Unit: hardware, software, network, internet, IP address, DNS (Domain Name System),
router, packets, protocol, bandwidth, latency, reliability, scalability, fault tolerance, cybersecurity,
encryption, firewall, data transmission, digital citizenship

Resources: Differentiated Learning Strategies:
e PLTW CSP Unit 3 Curriculum (Computing e Hands-on simulations: Use unplugged network
Systems & Networks) demos for visual and tactile learners.
* éibcelrzzﬁ?[; Topics: Internet & e Tiered tasks: Offer simplified network diagrams for
e Common Sense Media Cybersecurity beginners and in-depth routing labs for advanced
resources students.

e Group problem-solving: Assign roles (packet sender,
router, receiver) to support teamwork.

e Visual aids: Use flowcharts and infographics for
network data flow.

e Choice in projects: Students can explore either
system design, Internet structure, or cybersecurity
applications.

e Support tools: Provide step-by-step guides for
configuring network simulations.

Unit 4 - Data

Broad Goals of the Unit:
e Understand how data is collected, represented, stored, and analyzed in computing.
e Explore how data can be used to discover patterns, make decisions, and drive innovation.
e Examine the social and ethical impacts of data collection and use.
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e Develop skills to visualize, interpret, and communicate data effectively.

Essential Questions:
e How is data represented and stored in computing systems?
How can data be analyzed to find patterns and inform decisions?
What are the benefits and potential risks of collecting and sharing data?
How does the use of data impact individuals, organizations, and society?

Enduring Understandings:
e Data drives much of modern computing and innovation across all fields.
Effective data analysis depends on how data is collected, organized, and interpreted.
Data visualization helps people understand and communicate information clearly.
The collection and use of data raise important issues related to privacy, bias, and ethics.

“l can” statement with standards alignment:
e | can collect, analyze, and interpret data to identify patterns, make predictions, and communicate
findings responsibly and effectively.

At the end of the unit students will know and be able to:
e Explain how data is represented digitally using bits and binary.

e Collect, clean, and organize data from multiple sources.
e Use computational tools to analyze and visualize data (e.g., spreadsheets, code, or graphs).
e Identify patterns and trends in datasets to make predictions or draw conclusions.
e Discuss ethical concerns related to data privacy, bias, and ownership.
e Communicate insights from data analysis clearly through written, visual, or oral formats.
Assessment Evidence
Formative: TBD Summative: TBD

Other: n/a

Learning Plan

Vocabulary of the Unit: data, binary, bit, byte, data collection, dataset, data cleaning, data organization,
data analysis, data visualization, algorithmic decision-making, prediction, correlation, bias, privacy,
ethics, metadata, storage, spreadsheet

Resources: Differentiated Learning Strategies:
® PLTW CSP Unit 4: Data curriculum e Choice-based projects: Students select datasets
® AP Classroom: Data Topics (Data Analysis related to their personal interests (sports, social
& Privacy) media, environment, etc.).
® Google Sheets or Excel for data e Scaffolded supports: Provide guided data analysis
visualization activities templates for beginners.
® Gapminder, Our World in Data, or data.gov e Extension challenges: Advanced learners can write

for real-world datasets
® Common Sense Media: Digital privacy &
ethics modules

simple code (Python, JavaScript, or App Lab) for data
manipulation.

e Collaborative learning: Peer review of data
visualizations and findings.

e Visual aids: Infographics and color-coded graphs for
visual learners.
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e FEthical discussions: Use case studies and debates to
engage all learners in real-world data issues.

Unit 5 - Impact of Computing

Broad Goals of the Unit:

Understand the far-reaching effects of computing innovations on society, economy, and culture.
Analyze both the positive and negative impacts of technology and data use.

Explore the global and ethical implications of computing decisions.

Encourage students to think critically about their role as responsible digital citizens and creators.

Essential Questions:
e How do computing innovations affect society, culture, and the economy?
e What are the ethical and social implications of new technologies?
e How can computing be used to make a positive difference in the world?
e How do laws and policies influence the development and use of computing innovations?

Enduring Understandings:
e Computing innovations have both intended and unintended consequences that impact people and
communities differently.
e Ethical and responsible computing requires awareness of bias, accessibility, and security.
e Laws, policies, and cultural norms shape how computing technologies are developed and used.
e Individuals can use computing to solve problems, create opportunities, and promote social good.

“l can” statement with standards alignment:
e | can analyze and evaluate the impacts of computing innovations on society and communicate
how ethical and responsible computing practices can shape a better future.

At the end of the unit students will know and be able to:

e Describe how computing innovations influence communication, culture, and access to
information.
Identify positive and negative impacts of specific technologies on society.
Analyze issues of data privacy, bias, equity, and access in computing.
Explain how laws and policies (e.g., copyright, data protection, cybersecurity) affect computing
practices.
Propose solutions that promote ethical, inclusive, and sustainable technology use.
Communicate informed perspectives on the role of computing in modern life.

Assessment Evidence

Formative: TBD Summative: TBD
Other: n/a

Learning Plan

Vocabulary of the Unit: computing innovation, digital citizenship, societal impact, economic impact,
cultural impact, accessibility, equity, bias, ethics, privacy, data protection, security, copyright, intellectual
property (IP), digital divide, policy, unintended consequences, sustainability, social good
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Resources:
® PLTW CSP Unit 5 Curriculum (Impact of
Computing)
® AP Classroom: Impact of Computing topics
® Common Sense Media: Digital Citizenship
and Ethics lessons

® Fthical dilemma case studies and
discussion prompts

Differentiated Learning Strategies:

Choice-based projects: Students select a computing
innovation (Al, wearable tech, cybersecurity, etc.) to
research.

Flexible grouping: Students collaborate in teams for
research and debate to strengthen communication
skills.

Scaffolded supports: Provide research outlines and
source templates for organization.

Extension opportunities: Advanced students explore
policy implications or design solutions for ethical
tech use.

Multimodal expression: Students may present
findings through essays, slideshows, infographics, or
videos.

Reflective learning: Encourage journaling and
personal connections to ethical technology issues.

Standards Supporting Learning Targets

Business and Information Technology
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https://dpi.wi.gov/sites/default/files/imce/cte/pdf/BIT_Standards_FINAL2.pdf.pdf

