
WANIC @ DigiPen Video Game Programming Year Two 

Class Meeting Times: Monday - Friday 

12:30 p.m. - 3:00 p.m. 

Course high school credits: CTE (2.0), Math Analysis (1.0) 

Overview: 

The second year of WANIC Video Game Programming builds on the foundations established 

during the first year. Where the first year focuses on basic logic and syntax common to all 

programming languages, the second year shifts focus to more structural concepts. Object-

oriented programming forms an important part of building larger programs with many 

interlocking parts in many modern languages. Game engines are used as a lens to see concrete, 

real-world examples of how such programs are constructed. Finally, to better empower 

students to develop games effectively, the coursework goes over many of the essential 

mathematical concepts necessary for developing 2D games and simulations.  

Concepts and Skills Covered: 

• Fundamentals of game engine architecture.

• Object-oriented programming and essential C++ language features including data

structures.

• Vector and matrix algebra as they apply to games.

• Best practices for working on larger programming projects.

• Process that goes into the production of a video game including pitches, design

documents, scheduling, milestones, testing, time management, and working on

interdisciplinary teams.

• Programming concepts more specifically related to games such as game loops,

component-based engine architecture, and game-play programming.

Course Supplies: 

Required:  

• Notebook - For note taking/drawing flow charts.

mailto:f.camarillo@digipen.edu


• Writing utensils including at least one pencil.  

Recommended:  

• A home computer (preferably Windows) capable of running the Unity Engine found at 

https://unity.com/  

o See Canvas for the appropriate version.  

• Either use GitHub, an online drive, a Flash drive, or portable hard drive for backing up 

work  

Competency-Based Approach: 

DigiPen uses a competency-based approach for its educational experience, and these course 

policies reflect that philosophy. In a competency-based system, your progress is measured by 

your ability to demonstrate mastery of key skills and concepts rather than by time spent in the 

classroom. This approach ensures you receive a personalized learning experience, allowing you 

to move at your own pace while meeting rigorous standards. The following policies are 

designed to support your journey towards mastering these competencies. 

1. To earn a passing grade, students must demonstrate competency by completing ALL 

assignments.  

2. There is no homework component; all work is done during regular class time, allowing 

instructors to observe and evaluate mastery of knowledge and skills. Additional in-class 

work time is built into the schedule to accommodate absences or a slower work pace. 

Please note that excessive absences will likely affect a student’s ability to meet the 

competencies. 

3. Assignments are assessed as "Complete" if competencies are met and "Incomplete" if 

they are not. To achieve a "Complete," assignments can be resubmitted without penalty 

as many times as needed within the semester. All resubmissions must be uploaded to 

Canvas before the semester ends. 

4. Students who complete all assignments will receive at least a "B" letter grade on their 

high school transcript. Students not completing the required competencies will receive an 

"N" (No credit) letter grade. To receive an "A," students must be rated as a "Highly Sought 

Out Candidate" in a minimum of 5 of the 7 areas evaluated on the DigiPen WANIC 

Workplace Expectation Rubric, as evaluated by both the student and the instructor 

through a self-evaluated performance review at the end of each quarter. 

The breakdown of competencies students must acquire is listed at the end of this syllabus. 

Academic Integrity and Coursework Policy: 

https://unity.com/
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To maintain high academic integrity and a productive learning environment, all students must 

adhere to the following guidelines: 

1. Original Work Requirement: All work must be original. Plagiarism and the use of others' 

work are prohibited. This includes images, music, code, or any creative work. Students 

must ensure their work does not include elements recognizable as belonging to existing 

works, such as characters, logos, or styles from popular media. 

2. Generative AI Tools: The use of generative AI tools is prohibited unless explicitly 

permitted by the instructor. 

3. In-Class Completion of Assignments: All assignments must be completed during class 

time. Work done outside designated class hours will not be accepted for credit. 

Violations of these policies will result in the work not being accepted for credit, and serious 

violations may lead to removal from the course. Please see the Academic Honesty page in 

Canvas for more information on what is allowed in coding. 

Absences: 

Parents/guardians must email WANIC (wanic@lwsd.org) and DigiPen (wanic@digipen.edu) if a 

student will be absent or late. Failure to notify will result in unexcused absences. Students are 

responsible for coordinating with instructors to make up missed class time. 

Food & Drink: 

No food is allowed in the classrooms. Drinks must be in sealed containers. 

Technology Use Policy: 

Personal devices, including phones, may be used only for educational purposes during class. 

Non-educational use is prohibited to ensure focus. Misuse of any personal technology in the 

classroom may result in temporarily confiscating the device or other appropriate actions. 

DigiPen College Transfer Credit:  

This course offers the opportunity to earn college transfer credit, meaning that you may be 

eligible to transfer credits to a college or university upon successful completion. Students have 

the option to pursue college transfer credit for the following DigiPen courses: 

• CS 170 The C++ Programming Language: This course covers the fundamentals of 

programming in C++. It focuses on developing an understanding of object-oriented 

concepts and principles. Topics include classes, operator overloading, function and class 

templates, composition, inheritance, and introduction to standard libraries such as 

containers and algorithms. 
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• CS 230 Game Implementation Techniques: This course explores the architecture and 

implementation techniques of game engines. Through hands-on projects, a basic game 

engine will be created and expanded, applying fundamental programming principles. 

• MAT 140 Linear Algebra and Geometry: Topics in vector geometry include vector 

arithmetic, dot products, cross products, numerical representations of lines and planes, 

distances, angles, and intersections. Topics in linear algebra include matrices, systems of 

linear equations, linear transformations, and affine transformations. Additional topics 

may include barycentric coordinates and perspective projections. 

Each assignment is assessed based on your ability to fulfill general requirements that relate to 

that assignment. These requirements are often used in multiple assignments, and your overall 

grade is based on your ability to meet the expectations for these competencies.  

In order to get college credit for the DigiPen college courses you will need to meet the following 

criteria:  

• 80% or higher on all required assignments and projects for that subject.  

• 80% or higher on all required exams (if any) for that subject.  

Students wishing to earn college transfer credit will need to “declare intent” and will be 

evaluated using separate rubric with separate transcript being issued by DigiPen. Acceptance of 

transfer credit is dependent on individual post-secondary institution. “B-” or better will be 

required by most institutions to accept transfer credit. This will require full-year attendance. 

Please note the following:  

1. DigiPen College Transfer Credit is separate from the WANIC grade that is recorded on a 

student’s high school transcript. 

2. Students interested in advanced study must send a completed declaration of intent 

form, with parental/guardian signature.  

3. Students wishing to withdraw must send a withdrawal form, with parental/guardian 

signature.  

4. Parent/guardians are expected to check student progress for advance study that is 

posted on Canvas. 

Course Competencies & Grades:  

This syllabus lists the minimum competencies that must ALL be demonstrated before the end 

of each semester. Students who complete all competencies will receive at least a "B" letter 

grade on their high school transcript. Students who do not complete the required 



competencies will receive an "N" letter grade on their high school transcript. To receive an 

"A" students must also adhere to the workplace expectations.  

Assignments: 

You are responsible for completing and submitting all required work. Information about all 

assignments will be posted in this Canvas course. The work is self-paced and is expected to be 

done during your regular class time and anything you do not finish during the current class 

period can be resumed during the following one. There will however be due dates posted on 

the assignments, these due dates are there more as guidelines to help a student tell if they are 

falling behind.  

Each assignment is assessed based on your ability to fulfill general requirements that relate to 

that assignment. These requirements are often used in multiple assignments, and your overall 

grade is based on your ability to meet the expectations for these competencies.  

Each assignment is graded as “complete” if competencies are met, and “incomplete” if 

competencies are not met or the assignment is not submitted.  

Late Assignments: 

As all work in this class is self-paced, assignments will not typically have due dates. Your 

instructor will suggest when you should have things done to keep pace with the minimum 

requirements for that quarter, but there is no academic penalty for submitting assignments 

past that suggested date. Keep in mind that once the grading period is over, grades cannot 

typically be changed.  

Resubmitted Assignments: 

Any standard assignment that has been previously submitted can be resubmitted without 

penalty after it has been submitted. Exceptions may be made for content that falls outside the 

scope of the minimum class requirements (such as college material).  

Leadership: 

By the end of the first semester, students will work on group projects involving other 

programmers in the classroom. Throughout the second semester, programmers may 

collaborate with game designers, artists, and sound designers on an interdisciplinary group 

project. This presents an opportunity for both leadership and teamwork within a student’s own 

discipline and across different tracks.   

https://word-edit.officeapps.live.com/courses/2363/files/715892?wrap=1


Independent Study Project:  

Upon completing the required competencies, students may have time to work on an 

“independent study” project that is non-graded, which encourages learning for the sake of 

learning, not grades. Students choose the type of project they would like to try, and the 

instructor then helps students to develop an individualized learning plan to achieve their 

project outcome.  

Course Competencies:  

Below are the required concepts and skills (or "grammar") that a student is expected to 

demonstrate understanding and competency with by the end of each quarter. Students who 

achieve competency early can move on to other essential concepts or undertake independent 

projects as part of the "studio" portion of the course.  

Semester 1  

• Programming Concepts (OOP/C++/CS170)  

o [REVIEW] Understands pointers and their usage in memory allocation and de-

allocation.  

o Understands how references can be used in place of pointers for pass-by-

reference behavior in many functions.  

o [REVIEW] Understands how simple data structures such as arrays and lists are 

used in the context of computer programs and simulations.  

o Understands how functions can be overloaded to improve their flexibility and 

usability.  

o Understands the purpose of classes and encapsulates data to simplify programs.  

• Applied Mathematics (MAT140/CS230)  

o Understands the Cartesian coordinate system and its applications in 

programming simulations.  

o Understands vector arithmetic as it applies to game programming, including 

addition, subtraction, and scalar multiplication.  

o Understands how simple physics is implemented in games, including position, 

velocity, acceleration, and forces, and can manipulate game objects using 

physics-based movement.  

• Code Quality (CS170)  

o Understands the importance of documenting file ownership and copyright.  

o Understands how to thoroughly document a function, including a brief, 

descriptions of each parameter, and a description of what the function returns.  



o Understands how choosing appropriate names for variables, functions, and 

classes can improve code readability and reduce the need for explicit 

documentation.  

• Project Workflow  

o Understands how to use an Integrated Development Environment (IDE) to 

create, compile, and run large multi-file projects. Understands the importance of 

version control as a method for backing up work and collaborating with others.  

o Understands how to commit, push, fetch, and pull files and changes from a 

repository.   

Semester 2  

• Programming Concepts (OOP/C++/CS170)  

o Understands how operators can be overloaded to simplify the use of 

mathematical operations in a program.  

o Understands how to extend objects with additional behavior using a 

combination of composition and inheritance.  

o Understands how polymorphism allows the same code to produce different 

results with different subclasses of objects.  

o Understands how templates/generics can be used to reduce code duplication.  

o Understands how standard container libraries and associated algorithms can be 

used to organize and manipulate collections of data.  

o Understands how to read and write data from files in an object-oriented 

language.  

• Applied Mathematics (MAT140/CS230)  

o Understands the mathematics of detecting intersections between simple 2D 

primitives such as points, circles, and rectangles.  

o Understands the vector dot product and its relationship to the angle between 

vectors, as well as its typical applications in simulations.  

o Understands how to multiply matrices together to create another matrix. o 

Understands the matrix operations used in basic graphics programming, 

including translation, scaling, rotation, and projection.  

• Software Architecture (CS230)  

o Understands the advantage of keeping the interface and implementation of a 

system separate.  

o Understands how to create an intuitive, well-documented interface that other 

programmers can understand and use.  



o Understands the importance of minimizing the number of responsibilities of 

each individual class within a program.  

o Understands the importance of minimizing dependencies between different 

classes within a program.   

Additional Outcomes  

• Programming Concepts (CS170)  

o Understands how to implement simple data structures such as dynamic arrays 

and lists.  

• Simulation Implementation Techniques (CS230, probably better suited for 

studio/independent study)  

o Understands the typical flow of a game loop, including the loading and unloading 

of resources, creation and destruction of objects, and updating and drawing of 

objects.  

o Understands how game engines can be broken up into many independent 

modules for things like graphics, physics, levels, game objects, etc.  

o Understands the resources typically used to draw 2D graphics, including 

textures, quadrilateral meshes, sprites, and animations and how to use them.  

o Understands how a simple but flexible game object architecture can be created 

using a combination of inheritance and composition.  

o Understands how to implement a simple n-squared collision detection system 

between all game objects.  

o Understands how to deserialize a file written in a simple text format to turn it 

into an object in a program.  

• Simulation Implementation Techniques (additional content)  

o Understands how to draw a tile map using sprites and a 2D array of integer data.  

o Understands how to detect and resolve simple 2D map collisions using a 2D array 

of binary data.  

o Understands how to implement sound effects and music in a simulation using an 

external library.  

o Understands the purpose of a pixel shader and how to make simple changes to a 

shader to affect the colors of objects.  

o Understands how to implement a simple system for sending and receiving 

events between objects in a simulation.  

o Understands how space partitioning can be used to speed up collision detection 

between objects in a simulation.  

• Applied Mathematics (MAT140/CS230)  



o Understands how the normal vector to a line can be used to define an equation 

for the line.  

o Understands how vectors can be used to define equations for lines in all spatial 

dimensions.  

o Understands how to compute the orthogonal projection of a vector onto 

another vector.  

o Understands how to compute intersections between lines using a normal 

equation and a vector equation.  

o Understands how to use dot products and projections to compute the 

intersection and reflection of a moving point and a line.  

• Project Workflow (CS230)  

o Understands how to use static and dynamic libraries in a program via an IDE.  

o Understands how to create a static library using an IDE.  

Additional Policies and Course Requirements  

WANIC Expectations & Policies – Student Handbook  

Students are expected to review and follow the school rules, procedures, and processes 

outlined in the WANIC Student Handbook. WANIC Skill Center follows Lake Washington School 

District policies. Rules will not be reprinted in the syllabi.   

Cheating/Plagiarism  

Students are expected to do their own work. Cheating and Plagiarism (presenting another’s 

work as one’s own) will not be tolerated. 

Electronic Equipment  

Personal electronic devices, including but not limited to, cell phones, Nintendo Switches, mp3 

players, etc., can be a disruption to the educational process and are not allowed out during 

class normally. Check with the teacher during private work time if you wish to listen to your 

own music, but please pay full attention during instruction times. 

Safety Policy 

We do work with electric circuits at some points in the class, in which case the main rule is to 

listen to the teacher, follow lab safety rules, and do not create short circuits. There is more of a 

risk to the equipment we use than to actual student harm since it is extremely small voltages, 

but there is a small risk of fire.   

https://wanic.lwsd.org/students-and-families/handbook

