Procedural generation is a powerful tool in game design. It breathes fresh life into every playthrough, giving
players a unique experience every time they hit “start.” But talk to many players, and you often hear frustration:
“This game is all RNG!" or “I don't even know what's going on.” Why do some procedural systems feel fair and
readable, while others feel like random chaos? Can we design procedural generation that balances variety with

predictability, so players can actually learn the system and improve? Spoiler: yes, we can.

In this post, I'll share lessons from working on roguelikes and narrative-driven games, insights from scientific
studies like those published in Scientific American, and even thoughts inspired by ACM (Association for
Computing Machinery) research. Along the way, I'll give practical design tips on setting clear boundaries for Al
randomness, designing chance-based mechanics that reward skill and recognizing how player psychology

interacts with procedural systems.

Why Player Learning Matters in Procedural Generation

Games that use procedural generation often struggle with a tension: players want fresh, surprising content, but
also want to feel a sense of mastery. If they can't learn the rules, progress feels random, and frustration builds. As
a systems designer, | keep a running notebook of real player quotes from playtests. Over the years, the recurring

phrase surprises me less:
"Feels like it's just luck every time. | don't get how my choices matter.”

That quote isn't about randomness per se—it's about opacity. If your procedural system is too wild and
unpredictable, players can't internalize patterns or cause-effect relationships. They can't predict what might come

next, so they feel helpless rather than challenged.

But if the rules are too rigid or obvious, procedural variety disappears, and the game grows stale quickly. Finding
the sweet spot—where systems are bounded enough to learn but flexible enough to surprise—is the core

challenge.

Boundaries in Procedural Systems: Why Less Can Be More

One way to make procedural content learnable is to put constraints on random generation. Scientific American
ran a piece discussing how humans pattern-seek in randomness, often misinterpreting chance for streaks or

“runs.” Players instinctively try to find meaning or strategy in procedural outcomes.

Designers need to work with that natural tendency rather than fight it. Setting clear boundaries in what procedural
generation can do helps players test hypotheses, discover strategies, and feel rewarded for learning. This concept
ties in closely with how MrQ, a skill-based online games operator, structures their games to balance the appeal of

chance with player agency. Too much randomness with no clear rules erodes trust.

Examples of Boundaries You Can Use

* Value Ranges: Limit the range of generated numbers or events so players can estimate probabilities.

* Fixed Patterns with Variations: Use a base “pattern” with limited randomized modifiers to signal
predictability.

* Rule-based Content Placement: Place items or enemies according to constraints rather than pure chance.

* Clear Feedback Systems: Let players see the results of actions and learn how their input alters the system.



Chance-Based Outcomes Versus Skill-Based Responses

Many players confuse “skill” with “button mashing” or “visual variation.” This frustrates me—because seeing

cosmetic differences does not make a system skillful or learnable. The real skill is in understanding the procedural

system'’s rules and using that knowledge to influence outcomes.

For example, a game might generate loot tables with different tiers of weapons. If those tables are fully
randomized with no visible cues, players feel like luck alone determines their gear. But if the game provides clues
— say, different enemy types tend to drop specific gear categories, or players can influence the spawn zone choice

— then players can learn and adapt tactics accordingly.

Research from ACM conferences highlights how games that blend chance with skill encourage deeper
engagement. They design chance elements to produce uncertainty but not chaos. This setup means players'’
decisions matter at a meta-level: managing risk, choosing paths, or timing actions based on partially predictable

systems.

Design Considerations for Balancing Chance and Skill

1. Transparency: Clearly communicate what randomness is in play and what is fixed.
2. Player Influence: Ensure players have meaningful choices that can shift probabilistic outcomes.
3. Consequences: Make sure player actions have noticeable impact to reinforce learning.

4. Avoid “Black Box"” Systems: Don't hide the mechanics or rely on opaque randomness.

Pattern-Seeking and Streak Misconceptions

One quirky quirk I've noticed in playtests is how many players misinterpret streaks and patterns in procedural
generation. They often describe runs of bad luck as a “broken system.” But from a pure chance perspective, runs
are statistically expected. | even track how often during sessions players blame “RNG” instead of the real issue:

unclear or unlearnable rules.

Scientific American elaborated on this tendency, showing that humans evolved to find patterns—even when none
exist. This isn't a failing; it's how players try to make sense of randomness. Designers who understand this can
create procedural gameplay where players' pattern-seeking is rewarded rather than punished.

Addressing Streak Misconceptions in Design



* Provide Statistical Norms: Show expected variation patterns so players understand streaks.
¢ Implement Soft Bounds: Moderate extreme outcomes to limit frustration without eliminating surprise.
* Use Predictable “Anchors”: Anchor the random system around fixed points players can rely on.

* Encourage Meta-Strategies: Let players adapt to streaks with strategies like risk management.

Putting It All Together: Designing Readable Procedural Systems
To sum up, effective procedural generation that players can learn involves three core pillars:

Design Pillar Description Player Benefit Constraints & Boundaries Set clear limits and rules around randomness to
prevent chaos. Players see predictable patterns and feel in control. Transparency & Feedback Communicate how
randomness works and provide clear consequences. Players can form hypotheses and test strategies effectively.
Chance-Skill Balance Blend chance with meaningful player choices that impact outcomes. Players perceive fairness

and feel rewarded for skillful play.

Designing procedural systems around these pillars not only makes the game less frustrating but facilitates deeper

player engagement and enjoyment.

Additional Resources

® Association for Computing Machinery (ACM) Publications — Research on game design and computational

systems.
® Scientific American — Articles on psychology and randomness that influence player behavior.

®* MrQ - Examples of games combining skill with chance responsibly.

Sharing This Post

If you enjoyed this deep dive on procedural generation rules that players can learn, feel free to spread the word!

e Share on Twitter

e Share on Facebook



Note: No explicit prices for tools or More help services discussed here were found in the sources referenced.

Final Thoughts

Procedural generation doesn't have to be a “black box” or a frustrating pit of bad luck. By designing randomness
within clear boundaries, providing meaningful player choices, and fostering transparency, we can build systems

players genuinely enjoy mastering.

That's the kind of design that keeps players coming back—not blindly gambling but strategically engaging. As a
systems designer, | always remind myself: read the player quotes. Adapt your boundaries. Never mistake visual

variety for “skill.” The best games respect player intelligence and their desire to learn.
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