
Draft 2020 New Jersey Student Learning Standards – Computer Science and Design Thinking 

8.1 Computer Science by the End of Grade 12 

Computing Systems 

Core Idea Performance Expectations 

The usability, dependability, security, and 
accessibility of devices within integrated 
systems are important considerations in their 
design as they evolve. 

• 8.1.12.CS.1: Describe ways in which integrated systems hide underlying implementation details to
simplify user experiences.

A computing system involves interaction among 
the user, hardware, application software, and 
system software. 

• 8.1.12.CS.2: Model interactions between application software, system software, and hardware.
• 8.1.12.CS.3: Compare the functions of application software, system software, and hardware.

Successful troubleshooting of complex 
problems involves multiple approaches 
including research, analysis, reflection, 
interaction with peers and drawing on past 
experiences. 

• 8.1.12.CS.4: Develop guidelines that convey systematic troubleshooting strategies that others can
use to identify and fix errors.
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Networks and the Internet 

Core Idea Performance Expectations 

The scalability and reliability of the Internet are 
enabled by the hierarchy and redundancy in 
networks. 

Network topology is determined by many 
characteristics.  

• 8.1.12.NI.1: Evaluate the scalability and reliability of networks, by describing the relationship 
between routers, switches, servers, topology, and addressing. 

Network security depends on a combination of 
hardware, software, and practices that protect 
data while it is at rest, in transit, and in use. 

The needs of users and the sensitivity of data 
determine the level of security implemented.  
Advanced attacks take advantage of common 
security vulnerabilities. 

• 8.1.12.NI.2: Evaluate security measures to address various common security threats. 
• 8.1.12.NI.3: Explain how the needs of users and the sensitivity of data determine the level of security 

implemented 
• 8.1.12.NI.4: Explain how decisions on methods to protect data are influenced by whether the data is 

at rest, in transit. or in use. 

Impact of Computing 

Core Idea Performance Expectations 

The design and use of computing technologies 
and artifacts can positively or negatively affect 
equitable access to information and 
opportunities. 

• 8.1.12.IC.1: Evaluate the ways computing impacts personal, ethical, social, economic, and cultural 
practices. 

• 8.1.12.IC.2: Test and refine computational artifacts to reduce bias and equity deficits. 
• 8.1.12.IC.3: Predict the potential impacts and implications of emerging technologies on larger social, 

economic, and political structures, using evidence from credible sources. 
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Data & Analysis 

Core Idea Performance Expectations 

Individuals select digital tools and design 
automated processes to collect, transform, 
generalize, simplify, and present large data sets 
in different ways to influence how other people 
interpret and understand the underlying 
information. 

• 8.1.12.DA.1: Create interactive data visualizations using software tools to help others better 
understand real world phenomena, including climate change. 

Choices individuals make about how and where 
data is organized and stored affects cost, speed, 
reliability, accessibility, privacy, and integrity. 

• 8.1.12.DA.2: Describe the tradeoffs in how and where data is organized and stored. 
• 8.1.12.DA.3: Translate between decimal numbers and binary numbers. 
• 8.1.12.DA.4: Explain the relationship between binary numbers and the storage and use of data in a 

computing device. 

Large data sets can be transformed, generalized, 
simplified, and presented in different ways to 
influence how individuals interpret and 
understand the underlying information. 

• 8.1.12.DA.5: Create data visualizations from large data sets to summarize, communicate, and 
support different interpretations of real-world phenomena. 

The accuracy of predictions or inferences made 
from a computer model is affected by the 
amount, quality, and diversity of data. 

• 8.1.12.DA.6: Create and refine computational models to better represent the relationships among 
different elements of data collected from a phenomenon or process. 

Algorithms & Programming 

Core Idea Performance Expectations 

Individuals evaluate and select algorithms based 
on performance, reusability, and ease of 
implementation. 

• 8.1.12.AP.1: Design algorithms to solve computational problems using a combination of original 
and existing algorithms. 
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Core Idea Performance Expectations 

Programmers choose data structures to manage 
program complexity based on functionality, 
storage, and performance tradeoffs. 

• 8.1.12.AP.2: Create generalized computational solutions using collections instead of repeatedly
using simple variables

Tradeoffs related to implementation, readability, 
and program performance are considered when 
selecting and combining control structures. 

• 8.1.12.AP.3: Select and combine control structures for a specific application based upon
performance and readability, and identify tradeoffs to justify the choice.

• 8.1.12.AP.4: Design and iteratively develop computational artifacts for practical intent, personal
expression, or to address a societal issue.

Complex programs are designed as systems of 
interacting modules, each with a specific role, 
coordinating for a common overall purpose. 
Modules allow for better management of 
complex tasks. 

• 8.1.12.AP.5: Decompose problems into smaller components through systematic analysis, using
constructs such as procedures, modules, and/or objects.

• 8.1.12.AP.6: Create artifacts by using procedures within a program, combinations of data and
procedures, or independent but interrelated programs.

Complex programs are developed, tested and 
analyzed by teams drawing on the members’ 
diverse strengths using a variety of resources, 
libraries and tools. 

• 8.1.12.AP.7: Collaboratively design and develop programs and artifacts for broad audiences by
incorporating feedback from users.

• 8.1.12.AP.8: Evaluate and refine computational artifacts to make them more usable and accessible.
• 8.1.12.AP.9: Collaboratively document and present design decisions in the development of complex

programs.
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