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High Level Overview: 

Design Motivations: 

 

This custom Portal 2 level was designed around the Light Bridge mechanic. In terms of 

structure, it utilizes the rule of 3. Introduce the mechanic, heighten challenge and then 

remix it in a unique way. All 5 areas come together to follow this pacing structure. Each 

room contains a puzzle and in terms of challenge, it provides some level of difficulty but 

still remains accessible for players who may not be well versed with playing puzzle 

games.  

 

Key Elements:    

In terms of key elements that define the level, vertically is an important component. 

Players will often start a new room at an elevated height to get a good view of the 

entire level. Processing what the level is required and calculating the steps they need to 

take to meet the main objective. In addition to using Light Bridges to reach new heights 

to solve a puzzle like accessing a Switch or Cube. Aforementioned a crucial aspect of 

the level design is ensuring puzzles remain accessible, but also offers a nice stretch of 

challenge. Hence why Sentry Turrets are introduced to ramp up difficulty in terms of 

physical danger, rather than mental challenge through puzzle design. This results in 

challenge being compromised of the same puzzle difficulty level harmonizing with a 

physical threat with the Sentry Turrets to create this delicious puzzle/adventure 

experience.    

 

Level Goals: 

 
• Upon introduction, Light Bridges should be used to solve puzzles and also 

resonate thematically (as seen with area 4, which highlights the fact that Light 

Bridges can be used to block Sentry Turret bullets).  

• Accessible puzzles, that offers some form of challenge. Yet it can still be enjoyed 

by anyone.  

• Due to Portal 2’s custom editor only allowing for 1 exit and 1 entrance door, laser 

grids can function as doors. Allowing each room to operate as a mini level 

because they can be activated by attaching their opening condition to a Red 

Button.  

• Players can destroy Sentry Turrets by activating a switch. Rewards the player for 

overcoming them.  
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• The final room will remix the light bridge mechanic, to afford being used as a 

shield.  

 

 

Design Considerations: 

 
Utilizing anti-affordances: 

Non-portal walls and Goo are examples of anti-affordances. The player needs to use a 

limited amount of portal walls and light bridges to solve puzzles. Constraints allowed for 

a more focused puzzle experience because players have a limited number of items to 

remember and concentrate on. Thus making puzzle solutions  more accessible for 

player.  

 

For the laser switches (as seen above), I thought it would be a good idea to have them 

laid out in a similar layout to the enemies from the players perspective. Since mapping 

layouts usually corresponds to suitable actions. This is supported by Donald A Norman’s 

findings of Mapping, in the Design of Everyday Things Revised and Expanded (2013): 

 

“A device is easy to use when the set of possible actions is visible, when the controls 

and displays exploit natural mappings”- Donald A Norman 



5 

 

Portal 2’s Level editor has a limited physical size constraint for a level. No level can 

exceed the 253 volumes. Therefore, the level utilities corridors to ensure all 5 areas can fit 

within this volume. This constraint was only discovered upon making room 3, where the 

previous rooms had to be downscaled and future rooms scale had to be smaller sized.  

 

Expected Player Experience: 

 
• A constant intrigue for solving each room’s puzzle 

• Enjoying different formats, a light bridge can be used to overcome challenging 

obstacles.  

• Tricking players into feeling and thinking they are smarter after solving a room’s 

puzzle.  

• Mechanics and difficulty will be implemented through scaffolding, this way the 

player is not overwhelmed by cramming all the puzzles into a single room. 

Instead they are spread out across 5 rooms.   

 

Bubble Maps: 

 

 



6 

 

 



7 

 

 

Beats and Pacing: 
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Mechanics: 

 
Primary mechanics- 

Light Bridge:  

 

=A flat bridge can be transported using the Portal gun, both horizontally 

and vertically.  

 

Companion Cube:  

 

=Can be placed on top of a red button.  

 

 

Red Button: 

 

=If the player stands on top or drops a Companion Cube on top, it 

activates another gameplay component, e.g. laser grid or fixed moving 

platform.   
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Sentry Turret: 

 

= An enemy that fires bullets at the player, causing damage.  

 

 

Secondary mechanics- 

Switch: 

 

= Connects to another device.  

 

 

Glass: 

 

= Can block Sentry Turret fire and contains transparent qualities.  

 

 

Fixed Moving platform: 

 

= Moves vertically up and down  

 

 

Laser: 
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Destroys Sentry Turret upon being activated.  

 

 

Laser grid (door): 

 

= Blocks the player from accessing the next area. Can be deactivated 

by adding a Companion Cube.   

 

 

Goo: 

 

= If the player lands in this liquid, they are immediately eliminated. Similar 

to the properties of Acid.  

 

 

As seen above this level features several primary and secondary gameplay mechanics 

that governs the flow of the experience. Most primary gameplay mechanics have 

direct interactions with each other, whereas secondary gameplay mechanics share 

indirect interactions or a single direct interaction with other gameplay mechanics. 

Below is a table that summaries all mechanical interactions within the level. 

 

Mechanic resonance table: 
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Map Overview: 
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*It should be noted on the first floor, 2nd floor and 3rd floor are the same height according to the players point of view in 

each room. Rather than overall floor height.  

Map Layout overview: 
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Player Paths: 
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Aesthetics (Look and Feel) 

Visual Development: 

 
Here are a range of shots that showcases the overall level aesthetic: 
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The concept for the earlier rooms was to have a grungy atmosphere, paired with remitments of advanced technology 

through the Light Bridges.   



21 

 

The Goo, functions as an anti-affordance for players because they want to avoid landing in it. Leading the player to use 

the Light Bridge to catch it.  
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This showcase of Sentry Drones with the Light Bridge highlights the threat of the enemy. However, the Light Bridge is there 

to highlight there is hope for the player to ‘shield’ themselves from the danger they pose. As seen by the next image: 
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This framing highlights the advanced challenge of this area. That brings together all the previous mechanic components 

to truly test the players ability.  
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A sense of satisfaction is reached, with players feeling rewarded for their efforts of overcoming the challenge of the Sentry 

Turrets. Thus this moment is paid off by giving players an opportunity to watch the destruction of the Sentry Turrets.  
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Visual Affordances: 

 

Using lights as substitutes for arrows to afford being used as directions through the level. In addition to brightening the 

surrounding area because there are many dark surfaces.  
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Switches have a connection pattern. Thus, becoming a leading line, for the player to follow, to view the object the Switch 

connects to. Furthermore, this guides players to the most important gameplay feature in the foreground. In this example, 

it is the Sentry Turret and Light Bridge interaction, as afforded by the Switch.  
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Using multiple Portal and non-portal floor mesh’s creates a Zig Zag patten. Through this visual contrast communicates to 

the player where they should fire their light-bridge shield! Whilst also affording a noticeable area to catch the player’s eye 

and realize they need to go that way to reach the Companion Cube.  
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For the laser switches, I thought it would be a good idea to have them laid out in a similar layout to the enemies from the 

players perspective. Since mapping layouts usually corresponds to suitable actions. This is supported by Donald A 

Norman’s findings of Mapping, in the Design of Everyday Things Revised and Expanded (2013): 

“A device is easy to use when the set of possible actions is visible, when the controls and displays exploit natural 

mappings”- Donald A Norman 



 

Balance  

Considerations:  

 
• Limited number of Portal surfaces- one balance consideration was to ensure 

players had a limited amount of Portal surfaces they could interact with. This is 

because it allows the player to focus on a few key areas and come up with a 

solution faster. Whereas conventional Portal levels are designed to offer a vast 

array of Portal surfaces for the player to access. But it does increase challenge 

because the player’s working memory might be overwhelmed with choice with 

how they should approach a puzzle.  

 

• Lowering difficulty of Sentry Drones- by placing them further away from player. 

Since it gives players longer to find cover or flee because bullets take longer to 

hit the player from the extra distance.   

 

Expected Issues: 
 

• Reducing scope because Portal 2’s level editor has a physical volume limitation 

of no more than 253 volume. As a result, I downscaled the level significantly to 

ensure all 5 areas could fit into this constrained volume. Whilst maximizing the 

limited amount of space through multiple corridors. As seen by the resizing of 

areas 1 & 2: 
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• Players potentially become overwhelmed with danger that Sentry Turrets pose. 

To plan ahead for this issue, instead of teasing the player with the concept of 

Sentry Turrets being a threat (as seen by 2D layout below). I decided to have 

players experience their threat and highlight how light bridges can be used to 

protect the player. Which foreshadows their future use during the 5th and final 

area of the level 

 

Initial concept for area 4: 
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Revised version: 
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Testing 

Testing Plan: 

 
Created a survey to playtest the level. This survey is mostly examining the difficulty of 

puzzles and evaluating how effective the level was designed around the Light Bridge 

mechanic. In terms of data gathered, this is mostly qualitative data gathered from 

participants who have either none, some or lots of experience with playing Portal.  
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Evidence of Testing: 
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A majority of participants thought the Light Bridge mechanic was engaging to use and 

enjoyed utilizing it “Multiple ways to form creative solutions to puzzles.”  

 

 

Average rating of 3.29. In this case an average median rating is a positive result 

because the scale has minor/severe difficulty rating from 1-5. Therefore meaning an 

average rating illustrates the puzzle is hitting a balanced difficulty amongst a majority of 

participants.  
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Overall, remixing the Light Bridge mechanic into a shield appears to have been a good 

design choice as supported by the above results. Interesting to see some participants 

found other solutions around using the Light Bridge using the Portal gun.  
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The level appears to be appropriately paced, with challenge slowly ramping. Including 

examples of using scaffolding techniques because “mechanics were shown well before 

the puzzle room”, thus giving players an opportunity to understand the mechanic 

before exploring it further.    

 

 

A wide range of results for participants favorite puzzles. Since the data has such a large 

range, suggests most of the puzzles are fairly engaging experiences.  
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A follow up question about pacing in regards to puzzle mechanics, has fairly positive 

feedback from participants. So no major changes need to be made because puzzles 

are introduced at a goof pace.  

 

 

Overall, only minor changes could be added to add extra polish. Unfortunately, Portal 

2’s level editor doesn’t have built-in checkpoints. But if that was possible, that would be 

a great feature to have because it would prevent the player from having to restart the 

entire level.  
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Overwhelming positive ratings from participants. Highlighting, no major changes need 

to be made to the core design of the level.  

 

 

Most participants emphasized their enjoyment for the level. While some commented 

that the difficulty could be lowered. However, it could be argued there needs to be 

some challenge or else the level runs the risk of being too easy for players who may be 

well versed in puzzles games. This level walks the tightline of being accessible for players 

with little experience in Puzzle games, whilst also being satisfying for players 

experienced in puzzle games.  
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Testing Evaluation: 
 

Following from the above testing results and critically analysing the data. There are 

major changes that need to be applied to the level. Since an overwhelming majority of 

the data praises the core level design and puzzle implementation. Any changes would 

be very minor and not change the level significantly.  

Level Development Log: 
 

2D Layout 1- with initial ideas for puzzles: 



41 

 

This initial layouts highlights my ideas for making puzzles for the Light Bridge mechanic. 

Some key areas was using verticality to add depth to level and also provide the player 

a better chance of viewing the level as a whole. Before calculating the necessary steps 

to solve the puzzle. Furthermore, the idea of using Sentry Turrets to ramp up difficulty in 

terms of physical threat was introduced here.  



 

Gameplay viability testing: 

 

As a result of completing early testing, the puzzle ideas are achievable and can be executed as planned.  
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Summary of beats and pacing: 

 

Here is a summary of the key beats in the level, for the player to solve each puzzle. As well as describing the player 

journey across all 5 areas. This was useful to write because it helped inform the final layout of the level and create the 

beats & pacing diagram. 



2D Layout 2: 

 

This layout was made before discovering Portal 2’s level editor has a 253 volume size limit for a level.  As you can see, the 

layout utilizes scaffolding in regard to mechanic implementation.  Layering mechanics on top of each other, after being 

introduced to the player. 



Area 1: 

 

Introduces the concept of Portal gun and conditioning the player into the player needing a companion cube to open 

the laser grid door.  
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Area 2 (before adding non-portal walls): 
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Area 2 (with non-portal walls): 

 



48 

Major development: 

At this point, I ran into a problem into being unable to drag a wall any further. After some Googling, I found out that Portal 

2’s level editor has a physical volume limitation for each level. Each level must be no larger than 253 volume. As a result, I 

downscaled the level significantly to ensure all 5 areas could fit into this constrained volume. Whilst maximizing the limited 

amount of space. 

 

Areas 1 & 2- post-resizing according to new scale comparison: 
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Area 3: 

 

To ensure player is gained full mastery of utilizing the Light Bridge, challenge has been ramped up by making the entire 

floor Good. Forcing the player to be more considerate about where they place their Light Bridge.  Including a unique 

idea of using the Light Bridge to catch a falling Companion Cube.  
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Area 4- a slight deviation from 2D layout: 

 

Instead of teasing the player, the concept of Sentry Turrets being a threat. I decided to have players experience their 

threat and highlighting how light bridges can be used to protect the player. Which foreshadows their future use during 

the 5th and final area of the level 
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Area 5: 

 

This final area remixes the Light Bridge to be used as a shield against Sentry Turret fire. Thanks to the vertical placement. 

Finally challenge is ramped up through the puzzle requiring the player to bring the cube to the red button, whilst using 

Portals to ensure it lands on the button whilst they stand on the Fixed Moving Platform.  
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Level complete: 
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Progression Gif: 

 

 


