Digging the Ultimate Sandbox
An Investigation Into the Art of Freeform Game Design

Modern Sandboxes
No, we’re not here to discuss those boxes full of dirt that we enjoyed when we were kids. Our interest lies in another era of play, and a totally different kind of sandbox: the so-called “sandbox” or “freeform” game.

This term is a bit nebulous, as sandbox-style play has been seen in a host of gaming genres and styles. Sometimes, it works out great, and players immerse themselves for days or even months at a time in rich, vast worlds. Gamers are given free reign to explore their wildest fantasies (ok, maybe just their third and fourth wildest). Other times, though, something just doesn’t seem to click. Players trickle away from the game and post vaguely frustrated rants on online forums: “There just wasn’t any direction; I never knew what to do. There was so much stuff that I felt like I’d never be able to figure it all out, so what’s the point? I don’t get why I’m running around doing all this stuff… what’s my motivation?”

Inevitably, there is a clash here – a clash between players who tend to thrive in sandbox-style games, and those who prefer a more directed and sharply-defined experience. The sandbox gamers seek a place where they can sculpt entire realms for themselves; they tend to set goals on their own, and then strive to reach them. A fair number of them enjoy adding artificial “handicaps” to increase the level of challenge: “OK, this time I’ll retrieve the Jewel-Encrusted Scepter of Zul while wielding nothing but a herring!”


On the other hand, a considerable number of gamers come up against this sandbox and wonder what to do with all that stupid sand. Where’s the directions? Where’s the rulebook? You mean I have to just randomly pick something to do? Why am I even here, when I could be playing Capture the Flag? These players seek something different. In general, these gamers tend to be very interested in achieving goals, but they want to know what goals really matter. They seek a role to fill in their gaming, and they want to know exactly what that role involves.
The Continuum of Linearity

There seems to be another term that crops up a fair bit when discussing sandbox gaming: linearity. Generally, when a game encourages or even mandates a very specific set of actions in order to achieve “victory,” it is said to have a high degree of linearity. By contrast, pure sandbox games like SimCity may not even have a definition of victory or loss. These are referred to as highly non-linear. This name is something of an unfortunate misnomer, because many “linear” games feature splits and arcs that allow the player to enjoy a degree of freedom while heading for their final task, and virtually all “non-linear” games involve sequences that are essentially highly linear mini-games.

However, the basic notion is useful. I like to think of it more in terms of pipes. In a traditional, linear-style game, you normally have one pipe that goes in, and one pipe that goes out. Maybe there’s a couple of different pipes. Maybe there’s a lot of twists, turns, valves, and nuclear waste plants along the way, but it’s basically a one-to-one match. The pipes in and out are the same diameter, and the stuff that flows in the pipes (the gameplay) is pretty much guaranteed to flow out the other end at some point.


Meanwhile, a typical sandbox game is more like a sprinkler. There’s a short pipe where the player gets started, and then they’re sprayed out in a huge mist all over the green and flourishing grass of possibility. The overall stream of water touches a huge area, and offers a lot of options; but no one droplet can see them all. If a droplet gets bored of its path, it has to go back to the sprinkler and get squirted in some other direction.


This is an unfortunate situation, and can lead to a very harsh and sometimes destructive split between linear and sandbox games (and gamers). There’s a solution to this problem, but first let’s take a look at how all of this breaks down from a design perspective.
Elements of Linear Gameplay: What Makes Them Fun

Highly linear games, despite not necessarily affording the freedom and open-ended possibility of sandbox games, are nevertheless highly compelling and fascinating. Some of the most praised and cherished games of all time are, by all accounts, quite linear. There’s a significant number of gamers out there who decidedly prefer this form of gameplay. Clearly, then, there’s something there that makes these games fun. This basically boils down to context and purpose.


Context explains to the gamer why they’re doing what they’re doing. Context says that The Evil Wizard froze my dog into a popsicle in the middle of summer, so now I’m mad at him. Context says that The Evil Wizard lives up North in his ice palace and has a natural (and unfortunate) weakness against flaming things. Purpose tells the gamer what to do with their context. Purpose says that I’m going to go learn a bunch of fire spells and roast that punk’s ass.


Both context and purpose can be conveyed to the player in many ways: explicit instructions in the game’s interface, dialogues with other characters in the game world, narrator voice-overs, cut-scenes, etc. However, they both stem from the same source: story. Linear games generally (but not always!) succeed on the strength of a powerful, compelling story.

Some of the best linear games, though, have no story in the traditional sense of an epic plot or rich setting. In these cases, the context and purpose are implicit, and the player is either left to infer them, or simply knows them as part of basic human instincts. Most “shooter” type games fall into this story: in some cases, the “why” is important and is told to the player; but in all cases, the “what” and “how” (blow stuff up) is pretty obvious, and the purpose is clear without explicit guidance and hints along the way. It moves, so shoot it.


This type of game design lends itself to taking a fairly narrow slice of possible events, and making the experience of those events as rich and powerful as possible. The designers of a highly linear, pipe-style game know more or less exactly what the player will be doing in the game, so they can make sure the game presents a high-quality and rewarding experience throughout.

This polish tends to powerfully reinforce the game, by making the context and purpose much more clear. In the case of highly story-driven games, the detail and depth of the game content can make the purpose overwhelmingly compelling; this is seen often in linear-style role-playing games, where players have a tendency to identify very strongly with their characters, even though the characters are “prescribed” by the game designers.

Moving Towards Non-Linear Gaming
Every now and then, though, a gamer will come through one of these pipe-style games, and just hate it. Sure, it’s a very elegantly crafted, well-shaped, and artistic pipe… but I wanted to go over there, and the pipe is going over here. This dumb pipe is getting in the way of what I wanted to do, so now I’m no longer having fun. What good is a game if it’s no fun?

No matter how intricately crafted a game is, eventually someone is going to be playing it, and be unable to do something they wanted to do. In the best cases, there’s some good reason that is explained in the context of the game world, and the player is a little disappointed. In the worst cases, the player smacks into an invisible wall – often literally. Not only is the player denied the chance to do what they wanted, they are outright jolted from the game’s environment and reminded that it’s all “just pretend.” That’s most definitely not fun.


So over time, a new kind of gaming arose, and began to take hold. In this new realm, the designer wasn’t king. The gamer didn’t sit down to experience a pre-fabricated plan. This time, the players themselves held the keys. The sandbox game had arrived, and it was clear very quickly that this new perspective on gaming was here to stay.

Context and Purpose in the Sandbox

Sandbox games work by taking one of the core elements of a linear game, and stripping away the other. In a sprinkler-model game, the player is given a relatively small but high-density slice of context, and the purpose is more or less up to them to decide. Often, in an attempt to appeal to fans of more linear fare, designers will invent a short bit of purpose and tack it on to the sandbox. This way, players who like the pipe style of gameplay can have a short pipeline experience, and the “rest of the players” who are there for the sandbox can have their fun without being interrupted by a pesky storyline.


Within the sandbox there may be dozens or even thousands of miniature pipelines. Quests, missions, guilds, factions, and even literal mini-games abound. These are the activities that the sandbox player uses to construct their own experience. In essence, the game designers are giving the player a huge cache of pipe segments, and letting them build their own pipelines. Through these pipes the gamers can create their own gameplay, and invent their own purpose, all within the context that has been prescribed.


Unfortunately, this doesn’t always work. In many cases, players find that they can’t really access or enjoy most of the sandbox. Once they start building a pipeline, they have to follow it a long ways before they get to the Good Stuff. Yet once they arrive, they discover that their chosen pipe only lets them get to part of the Good Stuff. To see the rest, they have to build another pipe – and travel along a (usually pretty boring) road to get back to the Good Stuff again. After a couple of pipes, most players lose interest in this. As a result, the designer loses. They may have packed a Whole Bunch of Good Stuff into the game, but the vast majority of their players will only see a tiny fraction of the Good Stuff because of the way the pipes are built. All of that design effort is, in essence, wasted.


This model typically arises in heavily class-based games, where access to certain game features is restricted based on the “class” of character that is being played. Bards can get into the musical guilds and sing the epic ballads, but they can’t join the Archer’s League. A magician will probably never get to join the Fencing Club. If a player wants to experience something that is not available to their character’s class, they have to start over with a new character. This limitation supposedly encourages replay and exploration of the game’s possibilities, but in fact usually ends up being quietly – and lethally – counterproductive.
The solution to this problem is two-fold. First, and most importantly, the architecture of the game should be designed in such a way that the player always has access to a maximum amount of content with a minimum of artificially imposed restriction. Secondly, the context of the game’s environment should be constructed deliberately in a way that strongly suggests a purpose for the players who seek one, while not getting in the way of players who just want to dig in the sandbox.

No! You Can’t Have That!
Restricting access to game content based on artificial design decisions is dangerous in a sandbox environment. The more work a player has to do to see part of your game, the less likely they are to see it, on average. This means that if your game design has a lot of “high level player only” content, or content that is restricted to certain “character classes,” or any other similar restriction, players are less likely to see all of the content in your game. Statistically, this is bad for you, because it means you have to design, implement, and refine content that your players won’t necessarily get to see. Those who do see it will appreciate it, but those who don’t will consider it wasted effort. For the gamer who doesn’t play your game once as every possible character (hint: this is the majority of all gamers), all of the “other” classes are extraneous and useless.


Of course, the issue of restrictions must be viewed from a larger perspective as well. Any individual player is highly unlikely to enjoy every possible bit of content in the game, but overall, different individuals will enjoy different parts. As the player base grows, the amount of content that gets enjoyed by someone will approach 100%. However, this is a risky line of thinking on which to base content decisions. Adding new content to appeal to more players will quickly produce diminishing returns, and past a certain point, will simply be a waste of development effort. A more subtle, more deadly, and more overlooked consideration is that it may contribute to players actively disliking your game, because they can’t get to all the Good Stuff in their finite lifetimes.


Now, I’m sure a few of you are reading this with a skeptical – maybe even shocked – expression. Surely I’m not suggesting that a Level 1 Newbie be permitted to wield the Infinite Hammer of Dominion on Day One… right? If a new player can access all of the content of the game instantly, there’s no room for development or exploration, so what’s the point? Won’t they get bored really fast?


The trick here is not to dispense with content restrictions at all. Rather, restrictions based on the game system are what we want to eliminate. This includes class-based limits, experience-point limits, time limits, and other factors. If the player has to think about the game’s logical architecture to figure out why they can’t do something, then the restriction is bad. Instead, restrictions should be built into the game environment in a way that makes sense and is consistent with the rest of the game universe.


To use one of my hypothetical examples from earlier, a wizard should never be precluded from joining the Fencing Club just because he’s a wizard. That restriction exists at the game system level: your class is Wizard, so no fencing for you! Instead, design the Fencing Club around the tried-and-true method of an entry ritual: defeat Greybeard the Deft in a duel, and you’re allowed in. Wizards who do not have an interest in fencing, or haven’t developed any fencing skills, will probably lose, and thus be barred entry. Wizards who are really keen on fencing will probably go train up and learn enough to beat Greybeard. This has the advantage of letting the player choose their own growth path, which is really what the sandbox concept is all about in the first place.


Any restrictions at all on what the player can do must be sensible within the context of the game itself. More importantly, these restrictions should be structured in a way that they are not impassable to any character. Suppose Joe is a wizard who wants to learn fencing. Joe will need to develop his fencing skills in order to win the duel and enter the Fencing Club. However, Joe only gets one hour a week to play the game. Joe can then learn fencing, but at the expense of learning new spells – he physically doesn’t have time to do both. What matters here is that, in order to do something in the game, the only thing Joe must sacrifice is time spent on other activities in the game world. He shouldn’t have to sacrifice his character.

Of course we might still want to make Joe’s decision a little more momentous. Suppose that, by learning fencing, Joe alienates himself from the Wizard’s Clan because they despise the use of melee weapons. This is an acceptable restriction on Joe’s activities because it has a sensible reason within the game’s context. As long as the decision is reversible (Joe can go fast and meditate in the wilderness for five days to regain his approval with the Clan) it will not create a problem. In fact, this type of restriction can be very healthy, because it encourages players to make choices, and tells them that their choices really do matter.

Where Am I? And What Am I Doing?
The second area to focus on returns to context and purpose. Sandbox games can be tremendous places to explore context. There’s a huge world available, with all kinds of things going on, and many opportunities for a clever designer to hint at what’s going on in the game world. Historical artifacts, newspapers, NPCs gossiping in the streets, and character journals are all great ways to build these hints into the game. Some truly exceptional context-building has been done by sandbox-style games; but that’s the easy part.


As you’ll recall from earlier, gamers who tend to enjoy pipe-style games typically do so because those games offer a very clear purpose. Even when the context is implicit or shallow, as is common in action games, the purpose is inescapably obvious. Sandbox games are great at providing context, but isn’t the whole point to get away from locking the player in to a specific purpose?

There is a happy medium here, which seems to be relatively unexplored in the currently available fare. Many games try to tie a traditional, linear storyline system in with a sandbox engine, in a vague (and usually vain) attempt to appeal to both camps of players. Usually, this works out one of two ways: either the story content is so non-compulsory that it nearly gets lost in the noise of the sandbox itself (Grand Theft Auto), or the story content is unable to really take advantage of the vast sandbox universe to engage the player (X2: The Threat, X3: Reunion).

In the latter case, the storyline is usually extremely short and easy to finish, often because it isn’t practical for the developer to produce a larger storyline while still delivering a powerful sandbox experience. Sometimes, the story may contain a relatively rich amount of content even for a linear game, and yet it will still seem short, shallow, and dull. This usually happens because the linear storyline does not play to the strengths of the sandbox – it tries to be too linear. Players follow the story, but instead of seeing a richly developed linear experience, they feel the openness of the sandbox all around them. In this case, openness feels all too much like emptiness, and the result is that the linear experience simply isn’t that great.

Digging The Ultimate Sandbox
The solution to this is to reinforce both the context and purpose aspects of the game environment. Context does not necessarily have to be extremely obvious; indeed, making the context complex and intricate can give your players a rich and compelling world to explore. Purpose, however, does need to be obvious, even though providing an obvious purpose for the player sounds like it contradicts the point of the sandbox concept. The important quantity to control is not purpose itself; the quantity to control is the necessity of the player fulfilling the suggested purpose.

A common cliché from role-playing games is to have a large number of NPCs in a town refer to some person or location which the player should seek out next. Talk to a few people, and your purpose becomes pretty clear: everyone is chatting about how Timmy hasn’t been seen for days. Wasn’t he going to fetch some water from the Old Well? Hey, maybe I should go check out the Old Well and see if I can find out what happened to Timmy! (If you really need to make the player’s purpose obvious, you can invoke Lassie… but that’s generally excessive.)

Despite the apparent conflict between freeform gameplay and a highly specific purpose, these two beasts can be made to coexist. Unlike a pipe-style game, where the purpose is explicitly presented and inescapable, in a sandbox game the purpose must be presented implicitly as a part of the context. In a successful mix, there will be many possible purposes, each emphasized in certain areas of the context.

Consider a game set in the Roman Empire. The player may roam around between the tribes of “barbarian” Germanic tribes, over to Britannia, into Rome itself, or off into the wild frontiers of Asia Minor. In each of these contexts, a different purpose might be suggested by the local populace: burn Rome to the ground, keep the pesky Romans out of the native lands, conquer all those pesky uncivilized barbarians, or overthrow Rome by means of religious uprising. However, in each context, the suggested purpose is not mandatory; the player is free to be there for other reasons. The player may be a missionary spreading religious dissent to the barbarians, a centurion in charge of maintaining Hadrian’s Wall, a spy seeking to overthrow Caesar, or a merchant trading profitable goods with the East.

Of course there may be a risk here of creating too many possibilities, and again leaving our purpose-seeking players high and dry with no clear direction from the game universe. In this case, it may be in our best interests to develop a context that spans all of the other context regions of the game universe. For instance, if our game features Rome being invaded by evil space aliens, then we have an excellent purpose for players who are looking for one: defend against the aliens. The sandbox player is still free to do his thing, but every single region and people group is getting attacked by these aliens, so the pipeline player will quickly get an idea of what to do with this bizarre world he suddenly finds himself in.

By taking this approach, we can directly support player freedom (which is why we’re mucking about with all this sandbox business in the first place) while still retaining a compelling gameplay experience for those players who seek a specific purpose. More importantly, by diversifying the presentation of the purpose and spreading it out across a large section of the game’s context, we open up interesting technological opportunities.

Solving the Content Problem
Sandbox games are pretty much the de facto kingdom of procedurally generated content. Missions and quests are built around simple templates and filled in with random (or carefully chosen) parameters to provide dynamic content. NPCs follow simple social algorithms to create emergent behavior and microcosmic economies. Populations shift in response to various pressures and opportunities in the game universe.

The reason for this is fairly clear: a sandbox game is designed around the notion of utter player freedom, meaning that the player should be allowed to do as many things as possible. However, it isn’t possible to design a game with prepackaged content that handles every possible player action. We can never foresee all the crafty things players will come up with, and even if we could, it would take a ridiculous amount of time and manpower to create all of that content. Instead, we can rely on some mathematical sleight-of-hand to respond to the player for us, while pretending to offer changing, dynamic, interesting content.


Unfortunately for our grand plans, players see clear through this ruse after about thirty seconds of playing the game. Template-generated quests are very obvious – and, what’s worse, they tend to get boring very quickly. Players dig into the sandbox and find out that there’s a solid wooden bottom where they expected a deep, rich layer of sand.


By exploiting the opportunity to merge context and purpose, we can ease up on this restriction. Rather than designing a group of template-oriented missions that are continually offered to the player, we can design templates for NPC reactions to various game-world stimuli. Barbarians cook and eat the aliens for a tasty snack. Romans round up the aliens and turn them into slaves to build roads and walls. Maybe some people try to join the aliens and commit some form of bizarre, suicidal genocide. The goal is to generate additional context first and foremost.


Once our game universe can adapt and create its own context, all we need is a reliable mechanism by which to relay a purpose to our pipeline players. There are undoubtedly a lot of very creative and interesting solutions to this particular question. The simplest one is to simply have NPCs express their current attitudes. Aliens haven’t invaded yet, but there’s a drought? Whine about the lack of water. Aliens invaded already and stole all the cows? Whine about the lack of cows. Maybe suggest a militant revolt against the evil alien overlords.


Quests are no longer defined by linear chains of events (go here, grab this item, take it there, get reward). Instead, the player’s activities exist at a more abstract level. Barbarians like a good Roast Alien Sandwich, so an observant player (or one who simply hears several barbarian NPCs quip about Roast Alien Sandwiches when queried) can go make a sandwich and sell it for a profit. Since the interactions are abstracted and based on the behavior of the system, rather than pre-fabricated, scripted rules, the possibilities are much more diverse – and the entire process feels much more natural to the player.

Sculpting Emergent Universes
Emergent behavior is a tremendously powerful tool, and it is the next logical step after simple fill-in-the-blanks, Mad-Libs style content generation. By building a set of simple rules by which the game world operates, we can harness emergence to produce a truly dynamic and sophisticated context. Even a fairly simple system can build from a core concept (aliens invading Rome) to produce a highly flexible game experience, while still keeping things anchored in reality (or surreality, as the case may be).


Perhaps best of all, emergence can be used to help map this context onto a suggested purpose for players. Gamers trying to find their purpose will have to explore a little bit more in this system than in a truly pipe-oriented game model. With some proper hints and encouragement, this can be converted from an obstacle into a powerful player incentive. Best of all, this design also benefits the sandbox player: regardless of the purpose being suggested by the game, the player is free to push and poke the universe in any way he likes. Since the underlying system is built around a dynamic, emergent model, the core strength of the sandbox model remains. It may even turn out stronger than under other design paradigms.
The practical upshot of this, for us developers, is that we can produce sandbox games with unprecedented efficiency. A little bit of care in designing the emergent system frees us from the burden of producing huge hordes of quest templates and prefab game events. Our efforts to target the sandbox gamer will be “pure profit” since the sandbox player can explore and experiment with the emergent system itself to produce the gameplay experience they seek. Best of all, we can finally capture the attention and affection of pipeline gamers, who perhaps for the first time in the sandbox arena, can sit down to a sandbox game and not have to spend several hours feeling disoriented and confused.

All of our players are benefiting from this design approach, and we’re saving time and money. With some simple but vital changes to the design philosophy of the sandbox experience, we can transform the sandbox model from its current lopsided state into a powerful new kind of gaming. Everybody wins, and we all live happily ever after.
