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Abstract

This paper describes the assessments in a third-year undergraduate
Game Programming elective course. Three summative assessments
are conducted throughout the semester: an Individual Game Project,
a Team Game Project, and a Personal Portfolio. Throughout the
course, learners develop a variety of formative artefacts that build
towards their individual game, and then are further extended col-
laboratively to develop their team game. Artefacts generated by
learners are also added to their Personal Portfolio, which is designed
to target game industry employment opportunities. We provide
critical reflection on the implementation of the assessments, and
discuss some of the challenges. We share our insights to assist
educators wanting to explore authentic game industry-style assess-
ment.
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« Applied computing — Computer games; - Computing method-
ologies — Computer graphics; » Social and professional topics
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1 Introduction

Skilled game programmers are in demand [IGEA 2023; Kenwright
2016; NZGDA 2022]. To train undergraduate computing students
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in the specialised programming techniques used to develop games,
we offered a third-year Game Programming elective course. Its pri-
mary goal was to engage learners with a practical foundation using
various contemporary game development tools and programming
libraries. A constructivist approach was taken, where learning was
realised through doing or making [Nikolov 2023; Wu and Wang
2012]. At the beginning of the course, learners used small formative
game programming exercises to practice newly learnt techniques.
Then summative project-based assignments required students to
creatively develop video games, which were used to assess learner
competency against the course’s learning outcomes. The course also
emphasised team-based game projects that were collaboratively
designed, developed, and managed, in a way that simulated a game
studio — putting theory into practice — but within the constraints
of a university setting, such as having limited directed contact time.

The project assessments’ core focus was the creation of playable
games. Learners were free to choose the type of game and topic
for their projects — a strategy to help learner motivation and in-
terest [Taylor and Baskett 2009]. By constructing games that were
personally meaningful to learners, learning could become active
and self-directed [Wu and Wang 2012]. The assessments were open-
ended, empowering learners to scope their games to their own
desires, skills, and available timeframes, with high-level negotia-
tion and instructor advice along the way. The game designs were
not necessarily new ideas. Learners were encouraged to clone ex-
isting fun game ideas, or create their own if they were inspired
to do so. The important outcomes were that they were successful
in creating a playable game, as well as productively collaborating,
while programming significant features for the benefit of their team,
and then also critically reflecting upon their lessons learnt from
each project’s successes and failures.

The course mimicked industry practices, where the game de-
velopment production life-cycle was followed, initially as inspired
by Bethke [2003] and Irish [2005], with a Pre-production design
and planning phase, a Production development phase, and a Post-
production reflection phase, adapted for an educational setting.

In the following sections, we provide educator insights into the
overall use of formative exercises, the design and implementation
of the summative assessments, and the associated strategies and
supporting technology used within the course — both for individual
and team-based assignments. We conclude with educator reflections
and discussion of using this assessment strategy.
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2 Related Work course activities per week. Early in the course schedule, class ses-

Game programming courses can be assessed in di erent ways. For sions included short lecture-style delivery, live game programming
example, Peng [2015] describes an introductory game programming demonstrations, and practical formative game programming exer-
course using a combination of many assessment types, including cise activities. Later in the semester, classes were solely dedicated
attendance, quizzes, a mid-term exam, three projects and a nal © team-based project development activities. Formative exercises
exam. Amador and Gomes [2016] present an advanced Masters-Were used to sca old learning new skills and knowledge and to
level game engine development course that assessed learners usingWOfk towards creating practical applications within game scenarios.
a project, a presentation based upon a scienti ¢ paper, three written These formative exercises helped to build reusable components for
theoretical tests and six engine programming tests. However, some the subsequent summative assessment game projects.

game development courses use project-based learning [Mateas and . .
Whitehead 2007; Parberry et &005], with no nal exam [Jones 3.1 Summative Assessment Overview

2000; Ritzhaupt 2009]. Assessments can include individual and The assessment structure comprised two individual assessments
collaborative teamwork, with reported team sizes varying from just and a group-based assessment, as shown in Table 1. The course
two members [Peng 2015], three to ve members [Stephenson.etal also had an overall requirement for the learner to score a mini-
2016], or bigger teams of seven or more students [Zagal and Sharp mum mark of 35% in each assessment and an overall result of at
2011]. Sometimes, the formation of teams is self-organising, and least 50% to pass. Each assessment HRi0Rassignment brief, dis-

they can also be multidisciplinary [Sturtevant et al. 2008].

tributed via the university's Learning Management SystebiM9),

Some game development educators have encouraged the conthat described the assessment requirements, and provided detailed

struction of websites or portfolios to showcase student work. Ken-
wright [2016] describes a degree programme that runs a workshop
on creating a website or portfolio, and Argent et.§2006] describe

their game development degree's capstone course where students

work with instructors to assemble a portfolio, while completing
their senior project. Similar to our course, Munkvold's [2017] course
is assessed with a portfolio, assembled from work logs, documented
work, and a game with learners undertaking game development
in a simulated studio environment.

Courses have included the creation of game pitch and design doc-

uments to help plan game projects [Peng 2015; Rankin €2G07;
Ritzhaupt 2009; Sturtevant et.&008]. Development milestones

have been used to create project deadlines [Gestwicki and Sun 2008

Stephenson et aP016; Sturtevant et a2008], and iterative devel-
opment practices undertaken [Rankin et 2007]. Prior works also
provide advice for game programming educators on how to prepare
a playable game and conduct postmortem re ection [Parberry et al
2006], as well as the important consideration of provisioning game
programming learners with game art assets [Parberry et al. 2005].
Additionally, for further perspectives on game development as-
sessments in computing education, introductory CS1 [Luxton-Reilly

marking criteria divided into relevant criterion with grade-banded
performance descriptions for A, B, C, and D characteristics.

Table 1: Course assessment structure

Assessment Weighting Mode Week Week
Event Issued Due
Personal Portfolio 15% Individual 1 13
Individual Game Project 35% Individual 4 8
Team Game Project 50% Group 6 13

The high-level instructions for each assessment were as follows:

'3.1.1 Personal Portfolio Throughout the semester, curate a
personal portfolio of game programming artefacts that re ect your
learning and development. The portfolio's target audience should
be a prospective game development employer.

3.1.2 Individual Game ProjectGP Individually design and
develop areal-time interactive video game in C++ and Visual Studio
Enterprise 2017, utilising techniques and technologies presented
in class. The game must showcase game programming aspects

and Denny 2009], CS2 [Black 2016; Lewis and Massingill 2006], and learnt during studio sessions and has the scope to include additional

Computer Graphics [Suselo et.&017] courses have incorporated
aspects of game programming within their assignments, and edu-
cators have explored through interviews what makes a good game
programming assignment for CS1 courses [Cliburn and Miller 2008].
In this paper, we describe and re ect upon the three assessments
used within a third-year game programming course, comprising
an individually crafted game, a collaborative team-developed game,
and a portfolio that collates a learner's formative and summative
work throughout the semester. We report our experiences using the
combination of these assessments within a single elective course.

3 Course Overview

unfamiliar, and sometimes complex, game programming solutions.

3.1.3 Team Game ProjecEkGP In a team of four or ve mem-

bers collaborate to design, plan, schedule, and develop a video game.
Individuals must share accountability for the overall game produc-
tion and delivery while also taking responsibility for programming
various and signi cant aspects of the overall game.

3.2 Monitoring Assessment Progress

Each of the assessments had regular instructor check-ins through-
out the semester to encourage incremental work attempting to
circumvent the potential for learners to try to develop an entire
game, or portfolio, the night before the deadline. Importantly, these
reviews provided a chance for individualised, work-in-progress

The course was delivered over a 12-week semester, with two 2-hour feedback from the instructor and advice regarding future develop-
directed class sessions per week taught by a single instructor. Learn- ment steps, risk monitoring, and problem resolution. Some check-
ers were also expected to engage in six to eight hours of self-directed ins were scheduled as formative, in-class reviews, with non-graded
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one-to-one feedback. In contrast, other check-ins occurred via deliv- guidelines, including logo usage requirements, reviewing
ery of artefacts to the_MSat scheduled project milestones. These the Getting Started documentation, con guring project
artefacts were assessed against the associated assignment brief's settings for header and library dependencies. Implement a
marking rubric, with the result contributing towards part of the sound asset resource manager.
overall grade for the assessment. Game CloneSpace Invaders [Taito 1978] clone Build
Version control using Subversiois/N?! was also utilised. Learn- the classic arcade game where the player controls a horizon-
ers could commit their source code and associated game project tally moving laser cannon, attempting to defeat wave after
artefacts while they developed each game. A private, individualised wave of descending alien invaders.

directory was available to each learner, and the instructor could ) . . .

also view the area. Th&VNserver used university-provisioned ~ 5-3-2 Build Target&ormative exercises established thebugand
hardware, and user access was administered by the instructor. Each R€léaseuild target pattern, following good game programming
team was allocated a shared directory for their collaborative project Practices inspired by McSha ry and Graham [2012]. Summative
for teamwork. Individuals could generate a text log detailing their GPand TGPrequirements expected learners to deliver the two
commits toSVNas part of the evidence submitted for theliGP build target executables in a functioning state, where the game

UsingSVNenabled the instructor to monitor incremental progress ~ ¢ould successfully build and execute from either target. Projects
as the variety of learner game projects developed. were con gured to launch from a singl&Vorking Directorythat
contained game-ready assets. The nal build for each project was

3.3 Formative Exercises delivered with both Release and Debug build executables alongside

. . . . therequired asset les.
Short formative exercises were completed in class and also during q

self-directed time. The course contained a variety of exercises, and 34 G Art A P
learners could choose to complete them as needed. Formative ex-~" ame Art Assets rogrammer-art
ercises were not marked. However, the artefacts generated could Learners often used open source art assets, such as those available
be added to a learnerBersonal Portfolidhese artefacts would  from the Open Game Anvebsité?, but sometimes assets were per-
demonstrate learning practices and upskilling results, often with ~ sonally crafted when a learner had pre-existing artistic skills that
small tech-demo creations. Learners could also include short re- they wanted to leverage when creating their game projects. Using
ections on their knowledge and skills growth and document the ~ any third-party-created assets required the learner to document
problem-solving processes they had employed. where they had obtained the assets and that they had the rights
Experimenting with the formative exercises helped accelerate to use them within their game. This was done via text documenta-
building features for the subsequeh®P and TGP assessments.  tion, generally areadme e that accompanied the nal game build
More detail on this aspect of the course can be found in [Hooper Submission, and within in-game credits. Encouraging accurate cred-
etal 2024b]. Generally, these exercises could be classi ed into broad iting practices also created an opportunity to have learners engage
categories ofC++ language upskilling and feature implementa- ~ With the industry-relevant International Game Developers Associa-
tion; Tools Developmenprogramming tasks that result in useful tion (IGDA) Game Crediting PolicifiGDA 2014, 2023] alongside
applications that accelerate game development-related activities; appropriate academic referencing practices.
and Game Clonedevelopment of speci ¢ game scenarios to high- )
light particular game programming techniques relevant to a certain 4 Summative Assessments

topic or lesson within the course. 4.1 Personal Portfolio
3.3.1 Selected formative exercise examples: The Personal Portfolitasked learners with crafting a portfolio
Tools Developmerpp and h Generator Create a pro- of their work, including artefacts such as their summative game

gram that outputs.cpp and.h les for a new class based projects, and their formative exercises. The collation of this work
upon a user-speci ed name, following the course-established empowered learners to share their personal game programming
initial C++ le layout, including stubs for constructor, de- story, showcasing their growth in skills and knowledge, and their

structor, and game loop methods suchRiocess and Drawy re ections throughout the semester. There was no prescribed re-
C++:Start-up Splash Screen Implement sprite asset load- quirement for the portfolio to be a website or live online. However,
ing and rendering with alpha-blended fade animation; some learners chose to make their portfolios publicly available (see
C++:Bouncing Balls: N-Squared versus Quadtree Im- Figure 1).

plement moving 2D ball sprites with collision detection and The assignment brief suggested possible structures, including

response, bouncing o the edge of the game window such section ideas, such dasome/OverviewsamesTech Demo#®rojects

that they are always fully visible. Any overlapping balls are ~ Side-projectR®esume/C\Blog andContact Linksas well as ideas

to be coloured red, and initially, overlaps are detected using for the types of artefacts that could be incorporated, such as im-
an n-squared approach. This is then improved by implement- ages, videos, source code, technical designs, re ections, and down-

ing a quadtree to minimise collision checks; loadable/playable games. The brief also asked learners to ensure
C++:FMOD? Middleware Integration  Audio applica- adequate referencing was used when referring to other people's
tion programming interface API) integration, followingAPI work, especially considering the portfolio was likely to share details

Lhttps://subversion.apache.org/ -
2https:/iwww.fmod.com/ Shttps://opengameart.org/
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of the group-developedGP. Two in-class formative reviews oc-
curred during the semester in weeks 6 and 10, where the instructor
could critique the portfolio work-in-progress, and provide further
motivation or ideas for portfolio improvement.

Example real-world game industry portfolios such as Hannam
[2024] and Ponichtera [2024] were shared with learners at the start
of the course. These examples showcased the variety of game pro-
gramming portfolio possibilities. Additionally, a variety of archived
portfolio-related game industry conference presentations from the
GDC Vaultwebsité were shared with learners for further inspira-
tion and real-world expectation-setting. Ideally, by the end of the
course, the portfolio could be given to a prospective employer in
the game industry, for example, when applying for a job.

4.1.1 Marking CriteriaThere were three marking criteria, with as-
sociated grade band descriptions focused on the following aspects:

Artefacts (60%)encompassing: Selection, Range, Purpose,
Complexity, Media, Description, and Re ection;
Presentation (20%@ncompassing: Usability, Accessibility,
Organisation, Navigation, and Functionality;

Writing Standards (20%@ncompassing: Spelling, Grammar,
Referencing, and Attribution.

4.2 Individual Game Project (IGP)

The IGP asked learners to individually create a game. Learners
were expected to deliver source code, all assets required to build the
game, and a pre-built, nalGold Mileston&elease build executable.
The assignment brief outlined feature requirements for learners
to aim to develop, including a variety of technical features to re-
alise in their game design using C++, with appropriate source and
header le layouts, and associated object-oriented programming
techniques. The work was required to demonstrate a real-time in-
teractive game simulation, including: animated sprites with scaling,
rotation, layering e ects, and alpha or colour blending; particle
systems; text rendering. Additionally, the game's design scope had
to incorporate features to demonstrate game programming tech-
nigues covering audio, arti cial intelligence, data-driven design,
middleware and library usage, testing and debugging features, and
audit trail logging. The interface features required that the game
have player input via a game controller, and for the game to start
fullscreen with appropriate splash screens, and that user instruc-
tions and credits were present in-game, as well for the player to be
able to restart the game without exiting the executable.

A pre-production planning phase was undertaken, resulting in
a shortGame Pitch a single-page, non-technical document that
conveyed the core purpose of the game, including title, genre, target

audience, gameplay and mechanics, player goals, key/core features,

user interface design overview, and unique selling points. Further
to this concept proposal, students had to provide a more thorough
Game Design Documentluding the game's rules, mechanics, spe-
ci ¢ feature decisions, and key algorithms that govern gameplay, as
well as details for the proposed control scheme, mock-up interface,
and sample screen layouts for each stage of the game.

Learners were encouraged to include cheat features that could
assist development, game-tuning, and a proposed required assets

Hooper, et al.

Figure 1: Example webpage screenshot from a portfolio fea-
turing a game play-through video capture, in-game screen-
shots, a short re ection statement, and a game source code
snippet [Ashizumi-Munn 2023]

list (e.g., sprites, animations, audio). Alongside their game design,
students prepared &echnical Design Documehat included de-
scriptions of the logic and technical algorithms required to imple-
ment the game features. These could be described using simple
owcharts, or UML® Activity, Sequence, State and Class diagrams
showing proposed object hierarchy and interaction, with key
properties and functionality to be implemented. Learners were also
encouraged to include any designs for technical debug features,
their proposed coding standard and naming schemes, and relevant
le formats. Also expected was an acceptance test plan, containing
ten questions regarding game functionality, as a basic test suite
that could be used to validate the game's completeness via user or
play testing. Each document guided the vision and the production
of the proposed game. Learners were also required to include a
bibliography in the university's standardPA 7th editiorstyleb.
Throughout the production phase, while the game was being
developed, learners were encouraged to make regular and well-
commented commits t&VNas they worked on the project. Two
milestone deliverables to be submitted via thelSwere de ned for
the assignment: &irst-Walk-and-Talkn-class demo; and the nal
Goldmilestone. The assignment brief speci ed expectations for

Shttps://www.uml.org/

“https://gdcvault.com/

Shttps://apastyle.apa.org/
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Build and Runtime Qualitywith the project required to successfully
build with no warnings or errors at Warning Leveb8d be free of
memory leaks, runtime bugs and crashes. The brief also provided
a sample of the expected submission le structure, including the
folders:docs, gamelib , source, test  as inspired by McSha ry

and Graham [2012].

In the post-production phase, learners re ected on their project
by writing a postmortem in the style of a commercial game industry
postmortend, including ve sections: Overview, What Went Right,
What Went Wrong, Lessons Learnt, and Conclusionrgadme
document was also created that detailed the game's control scheme
and the authorship details.

4.2.1 Marking CriteriaThere were ve marking criteria, with as-
sociated grade band descriptions focused on the following aspects:

Design (12.5%gncompassing: Game Pitch, Game Design
Document, and Technical Design Document;

Gold Game Implementation (25%hcompassing: Game
play, Interaction, Input, Game restarting, Bugs, and Crashes;
Gold Graphics Implementation (25%)compassing: Graph-
ical E ects, Sprites, Particles, and Animation;

Gold Milestone Build Quality (25%&ncompassing: Com-
pilation, Overall game, Technical features, Complexity, and
Middleware usage;

Reporting (12.5%¢ncompassing:SVNusage, First-Walk-
and-Talk Milestone, and Postmortem.

4.3 Team Game Project (TGP)

Teams were self-forming, promoting learner agency, where groups
would generally coalesce around a popular or interesting game

SA Educator's Forum ‘24, December 03 06, 2024, Tokyo, Japan

and 3D art, animation, sound, music, voice script, etc. The technical
design could be more expansive but was also required to consider
an appropriate development methodology to facilitate team-based
work, risk identi cation, feature importance and scoping. To encour-
age buy-in, and agreement to the proposed development directions,
aTeam Sign-o section was also required in each document, where
learners signed to show their agreement with the plans described in
the pre-production artefacts. The resulting artefacts were submitted
via a group submission to the LMS.

For the production phase, learners were encouraged to keep an
individual Developer Journakhich aggregated their personal notes
throughout the project and detailed their activities. This could in-
clude their own record of team meetings, short summaries of team
discussions, and the resulting important decisions made, e.g., action
points, as well as any further research and design activity under-
taken and resulting ndings. This was particularly useful when
additional technical designs beyond the initial pre-production phase
were required, enabling further planning activity to occur and be
clearly documented and attributed to the individual responsible.
The journals were submitted alongside the Gold milestone group
submission to theeMS ensuring transparency in claimed respon-
sibility for features developed and activities undertaken by each
team member.

Work-in-progress check-ins and instructor feedback occurred via
Weekly Delta Demonstratigresdapted from, and inspired by Irish's
Daily Delta ReportR2005], where team members would quickly
demonstrate, and discuss with the instructor, the new features they
had been working on, while highlighting any areas of concern
where they may need further assistance. The brief also allowed
learners to request any additional middleware or third-party code

concept. There were some constraints imposed, such as possibleto the instructor via anLMSDiscussionforum post. This kept re-

team size, ideally four to ve members, and with the provision for
the instructor to rearrange team makeup if not all individuals in
the cohort were accommodated for by the team formation deadline.
The assignment brief instructed learners to develop team goals and
overall project milestones these were learner-driven, but with
room for instructor input and negotiation. Each team member was
responsible for programming particular aspects of the game, with
a shared group responsibility for the overall game delivery.

For theTGP, in the pre-production phase, self-described team

milestones, with target dates and required associated game features

quests and the resulting discussion and approval transparent and
open to the entire cohort. It empowered competing teams to lever-
age approved middleware within their projects and be aware of the
possible implications, keeping a level playing eld for all teams.
Learners were encouraged to do due diligence, evaluate their pro-
posed technology's suitability, and conduct a risk analysis. This
request process helped avoid possible problems unforeseen by learn-
ers, leveraging the instructor's expertise to avoid any catastrophic
scenarios.

The resultingTGPwas packaged and delivered as&ald Mile-

were established by the learners. The assignment did expect teams Stonesubmission (for an example, see Figure 2), including full source

to establish targets for milestonebirst-Walk-and-Talkvith key
game features demonstratable, Afpha milestone where the vast
majority of game features had been implementedetamilestone
where the game would be feature-complete, but perhaps still have
some minor bugs present in the style of game industry bug
classi cations inspired by Levy and Novak [2009], and a nabld
build that was the feature-complete game. The deadline for the
Gold milestone was speci ed in the assignment brief, coinciding
with the end of the semester's teaching time.

The planning and scoping documents similar to thePwere
also required, with additional potential for more elaborate aspects
to be created within the design document, such as proposed level or
mission design, comprehensive asset list requirements including 2D

https://archive.gamedev.net/archive/reference/articles/article977.html

code and assetsgadmedocument Environment Setup and Build
instructions, aknown Issuedocument, task tracking and milestone
completion details based upon the team's chosen development
methodology, and a copy of each individuaB/Nlog as a text le.

Finally, during post-production, individuals wrote their post-
mortem re ections. Collectively, each team delivered a presentation
of their game to the cohort. A nal play session occurred at the
end of the course the course's version of a showcase [Gestwicki
and Sun 2008; Ritzhaupt 2009]. This was scheduled in the last class
session, after th8eta but before theGold milestone.

4.3.1 Marking CriteriaThere were four marking criteria, each
with either a shared group-based result, or individual-based re-
sult, and with associated grade band descriptions focused on the
following aspects:
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