
Game Development Certifications Pathway
Alignments to CSTA K-12 Computer Science Standards 

Concept Subconcept Level 1 A Level 1B Level 2 Level 3A

Computing 
Systems

Devices

1A-CS-01 Select and operate appropriate 
software to perform a variety of tasks, 
and recognize that users have different 
needs and preferences for the 
technology they use. (P1.1)

1B-CS-01 Describe how internal 
and external parts of computing 
devices function to form a system. 
(P7.2

2-CS-01 Recommend 
improvements to the design of 
computing devices, based on an 
analysis of how users interact with 
the devices. (P3.3)

2-CS-02 Design projects that combine 
hardware and software components 
to collect and exchange data. (P5.1)

Hardware & 
Software

1A-CS-02 Use appropriate terminology in 
identifying and describing the function of 
common physical components of 
computing systems (hardware). (P7.2)

1B-CS-02 Model how computer 
hardware and
software work together as a 
system to accomplish
tasks. (P4.4)

2-CS-02 Design projects that 
combine hardware and software 
components to collect and 
exchange data. (P5.1)

3A-CS-02 Compare levels of 
abstraction and interactions between 
application software, system 
software, and hardware layers. (P4.1)

Troubleshooting

1A-CS-03 Describe basic hardware and 
software problems using accurate 
terminology. (P6.2, P7.2)

1B-CS-03 Determine potential 
solutions to solve simple 
hardware and software problems 
using common troubleshooting 
strategies. (P6.2)

2-CS-03 Systematically identify and 
fix problems with computing 
devices and their components. 
(P6.2)

3A-CS-03 Develop guidelines that 
convey systematic troubleshooting 
strategies that others can use to 
identify and fix errors. (P6.2)

Algorithms & 
Programming

Algorithms

1A-AP-08 Model daily processes by 
creating and following algorithms (sets 
of step-by-step instructions) to complete 
tasks. (P4.4)

1B-AP-08 Compare and refine 
multiple algorithms for the same 
task and determine which is the 
most appropriate. (P6.3, P3.3)

2-AP-10 Use flowcharts and/or 
pseudocode to address complex 
problems as algorithms. (P4.4, 
P4.1)

3A-AP-13 Create prototypes that use 
algorithms to solve computational 
problems by leveraging prior student 
knowledge and personal interests. 
(P5.2)

Variables

1A-AP-09 Model the way programs store 
and manipulate data by using numbers 
or other symbols to represent 
information. (P4.4)

1B-AP-09 Create programs that 
use variables to store and modify 
data. (P5.2)

2-AP-11 Create clearly named 
variables that represent different 
data types and perform operations 
on their values. (P5.1, P5.2)

3A-AP-14 Use lists to simplify 
solutions, generalizing computational 
problems instead of repeatedly using 
simple variables. (P4.1)

Control

1A-AP-10 Develop programs with 
sequences and simple loops, to express 
ideas or address a problem.
(P5.2)

1B-AP-10 Create programs that 
include sequences, events, loops, 
and conditionals. (P5.2)

2-AP-12 Design and iteratively 
develop programs that combine 
control structures, including nested 
loops and compound conditionals. 
(P5.1, P5.2) 

3A-AP-15 Justify the selection of 
specific control structures when 
tradeoffs involve implementation, 
readability, and program performance, 
and explain the benefits and 
drawbacks of choices made. (P5.2)

3A-AP-16 Design and iteratively 
develop computational artifacts for 
practical intent, personal expression, 
or to address a societal issue by 
using events to initiate instructions. 
(P5.2)

Practices P1. Fostering an Inclusive Computing Culture 
P2. Collaborating Around Computing

P3. Recognizing and Defining Computational 
Problems 
P4. Developing and Using Abstractions

P5. Creating Computational Artifacts 
P6. Testing and Refining Computational 
Artifacts

P7. Communicating About Computing



Concept Subconcept Level 1 A Level 1B Level 2. Level 3A

Algorithms & 
Programming

Modularity

1A-AP-11 Decompose (break down) 
the steps needed to solve a problem 
into a precise sequence of 
instructions. (P3.2)

1B-AP-11 Decompose (break down) 
problems into smaller, manageable 
subproblems to facilitate the program 
development process. (P3.2)

2-AP-13 Decompose problems and 
subproblems into parts to facilitate 
the design, implementation, and 
review of programs. (P3.2) 

3A-AP-17 Decompose problems into 
smaller components through 
systematic analysis, using constructs 
such as procedures, modules, and/or 
objects. (P3.2)

1B-AP-12 Modify, remix, or incorporate 
portions of an existing program into 
one's own work, to develop something 
new or add more advanced features. 
(P5.3)

2-AP-14 Create procedures with 
parameters to organize code and 
make it easier to reuse. (P4.1, P4. 3)

3A-AP-18 Create artifacts by using 
procedures within a program, 
combinations of data and procedures, 
or independent but interrelated 
programs. (P5.2) 

Program
Development

1A-AP-12 Develop plans that 
describe a program’s sequence of 
events, goals, and expected 
outcomes. (P5.1, P7.2) 

1B-AP-13 Use an iterative process to 
plan the development of a program by 
including others' perspectives and 
considering user preferences. (P1.1, 
P5.1)

2-AP-15 Seek and incorporate 
feedback from team members and 
users to refine a solution that meets 
user needs. (P2.3, P1.1)

3A-AP-19 Systematically design and 
develop programs for broad audiences 
by incorporating feedback from users. 
(P5.1) 

1A-AP-13 Give attribution when using 
the ideas and creations of others 
while developing programs. (P7.3)

1B-AP-14 Observe intellectual property 
rights and give appropriate attribution 
when creating or remixing programs. 
(P7.3)

2-AP-16 Incorporate existing code, 
media, and libraries into original 
programs, and give attribution. 
(P4.2, P5.2, P7.3)

3A-AP-20 Evaluate licenses that limit or 
restrict use of computational artifacts 
when using resources such as libraries. 
(P7.3) 

1A-AP-14 Debug (identify and fix) 
errors in an algorithm or program 
that includes sequences and simple 
loops. (P6.2)

1B-AP-15 Test and debug (identify and 
fix errors) a program or algorithm to 
ensure it runs as intended. (P6.1, P6.2) 

2-AP-17 Systematically test and 
refine programs using a range of 
test cases. (P6.1)

3A-AP-21 Evaluate and refine 
computational artifacts to make them 
more usable and accessible. (P6.3)

1B-AP-16 Take on varying roles, with 
teacher guidance, when collaborating 
with peers during the design, 
implementation, and review stages of 
program development. (P2.2)

2-AP-18 Distribute tasks and 
maintain a project timeline when 
collaboratively developing 
computational artifacts. (P2.2)

3A-AP-22 Design and develop 
computational artifacts working in 
team roles using collaborative tools. 
(P2.4) 

1A-AP-15 Using correct terminology, 
describe steps taken and choices 
made during the iterative process of 
program development. (P7.2)

1B-AP-17 Describe choices made 
during program development using 
code comments, presentations, and 
demonstrations. (P7.2)

2-AP-19 Document programs in 
order to make them easier to follow, 
test, and debug. (P7.2) 

3A-AP-23 Document design decisions 
using text, graphics, presentations, 
and/or demonstrations in the 
development of complex programs. 
(P7.2) 

Practices P1. Fostering an Inclusive Computing Culture 
P2. Collaborating Around Computing

P3. Recognizing and Defining Computational 
Problems 
P4. Developing and Using Abstractions

P5. Creating Computational Artifacts 
P6. Testing and Refining Computational 
Artifacts

P7. Communicating About Computing
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Concept Subconcept Level 1 A Level 1B Level 2 Level 3A

Impacts of 
Computing

Safety, Law, & 
Ethics

1B-IC-21 Use public domain or creative 
commons media, and refrain from 
copying or using material created by 
others without permission. (P7.3)

3A-IC-28 Explain the beneficial and 
harmful effects that intellectual 
property laws can have on innovation. 
(P7.3)

1A-IC-18 Keep login information 
private, and log off of devices 
appropriately. (P7.3)

2-IC-23 Describe tradeoffs between 
allowing information to be public 
and keeping information private and 
secure. (P7.2)

3A-IC-29 Explain the privacy concerns 
related to the collection and generation 
of data through automated processes 
that may not be evident to users. (P7.2) 

3A-IC-30 Evaluate the social and 
economic implications of privacy in the 
context of safety, law, or ethics. (P7.3) 

Practices P1. Fostering an Inclusive Computing Culture 
P2. Collaborating Around Computing

P3. Recognizing and Defining Computational 
Problems 
P4. Developing and Using Abstractions

P5. Creating Computational Artifacts 
P6. Testing and Refining Computational 
Artifacts

P7. Communicating About Computing
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