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littleBits: What “Is” is Irrelevant and 
what is Perceived is Important
A N  I N T E RV I E W  W I T H  D AV I D  S H A R P,  E M I LY  T U T E U R  A N D  RYA N  M AT H E R

 
 
I visited littleBits headquarters in February 2016 and talked to three of their product 
designers - Ryan Mather, Emily Tuteur and David Sharp - about some of the chal-
lenges and triumphs of making “a platform of easy-to-use electronic building blocks.” 
As designers, their main role is to think about the experience that can be constructed 
around the bits (the electronic modules), and develop kits and supporting materials 
to turn the technology in the bits into useful and accessible tools for users.

Their primary mission is figure out “what they (the users) need to know so they can 
be the most powerful littleBits users they can be,” to show users what they can do 
with the bits is more important than to explain how the bits work. This is essentially 
the difference between calling something a “variable resistor” or a “dimmer”. While 
dimmers are often variable resistors, the ideas of a variable resistor is an abstraction 
describing the unseen electrical system while a dimmer describes a tangible function. 
An important demonstration of this focus on function is the flexible concept of the 

“atom”: the minimal divisive unit, in the littleBits system. 

An “atom” is defined not by true technical indivisibility, but by the simplest and most 
understandable bit function. For example, there is an LED bit that lights up when you 
give it power, a Threshold bit that limits the signal level that can pass through it and 
a Bar Graph bit that can display signal strength. While you could make your own Bar 
Graph bit with multiple LED and Threshold bits, the special function provided by Bar 
Graph bit justifies ignoring the technical “atom” because it has a valuable function 
that is different from its constituent components.

 



I talked to the team a lot 
about the value and process 
of making kits and they 
noted outside of being an 
effective way to get users 
started with the system, it’s a 
good way to tame the threat-
ening concept of infinity. 
The designers think about 
infinite possibility more than 
their users do and would like 
to keep it that way. David 
noted, “people don’t want 
to be able to do an infinite 
number of things; they want 

to be able to do the things that they want to do.” The idea of “infinite” possibilities is 
used carefully as a good way to combat the conception that there is not a lot you can 
do with littleBits, but it is never stated up front. Though making a kit that’s plausi-
bly “infinite” is partly about the choice of bits, the “much bigger challenge is getting 
people to the point where they understand the language of the system so they can 
(conceptually) write.  The more words and the more grammar they understand the 
more they can build.” When users can see the depth in all the bits, a button is not just 
a button; it becomes a sensor with far more possible uses.

This conceptual fluency is referred to as “Bitbrain,” getting people “to the point where 
they think the obstacles in our system are trivial.” When a user has “Bitbrain” they 

know there are not infinite possibilities, but the dif-
ference between what is possible and infinity is trivial. 

“Bitbrain” is essentially understanding the functional 
abstraction of the physical system. 

As this conceptual fluency is critical to making the sys-
tem accessible, the largest challenge the team faces is 
not technical (though the system increases in technical 
complexity with each new bit) it is educational. Emily 
noted that kits were developed because the “infinite-
ness” of the bit library was too big and too scary for new 
users. The context of a kit is a good way to introduce 
the system and is more effective at inducing abstract 
bits than if  they were used in isolation.

While fostering “Bitbrain” is the team’s global goal, 
there are also local challenges to making specific bits 
accessible. While letting users try bits out in a retail 



environment, a specific bit they called a “Timeout” 
caused some unexpected problems: When new users 
encountered the Timeout bit (which functions like a 
timer) they interpreted it as something that just keeps 
things on or does nothing because the shut off could be 
significantly delayed, depending on how a small knob 
was set. Because the nature of a timer means having 
a delayed action, new users were unable to recognize 
that a Timeout was a timer at all.

 
The takeaway there was to hide the complex bits from 
beginners; while they are more versatile, they are less 
conceptually accessible and can confuse new users. 

The Timeout bit clearly illustrates that abstraction can get in the way of narrative 
consistency which is important for understanding customizable systems.  As a 
counter-example, a light sensor can be explained well by swapping it with a simple 
switch to control something, narratively demonstrating their interchangeability. 
While some degree of framing and simplification is necessary to introduce users to 
the system, there is always a danger of oversimplifying a kit. If the illusion of “infi-
nite” possibility is shattered and the user can imagine the limits of the system, they 
will lose interest quickly. 

When I originally approached littleBits, my goal way to find out how they made kits 
from the larger bit library and how they figured out a technical system where all com-
ponents could talk to each other. While the technological achievement of littleBits 
is notable, their real achievement is user engagement and education. The systems 
works because people can clearly imagine a wide range of abilities due to the careful 
framing the design team and others do at the company. The focus on conceptual 
literacy “Bitbrain”, has set up a system where choice navigation has as much, if not 
more, effect on the solution space (the bit library), as the feasible solution space has 
on choice navigation. littleBits does not use customization as a marketing strategy 
to sell what it can already make, it uses collaborative customization with its users to 
decide what to make. 



TracRac: Learning to Respect the Long 
Tail (The Hard Way)
A N  I N T E R V I E W  W I T H  M I C H A E L  A L L I O

TracRac is a modular system for carrying cargo in the back of pickup trucks, consist-
ing of two extruded rails that mount to the truck bed and additional parts that can be 
slid on and off.   I visited Michael Allio at his current project Food Nexus to talk about 
his work with partner Tom Derecktor developing and launching TracRac from 1995-
2000. The story of TracRac though it had some technical insights on making customiz-
able systems, was ultimately very revealing about the differing nature of users and 
the choices they are interested in making.  
 
The basic TracRac system tries to deal with the problems of fitting a rigid steel rack 
on a truck bed. This might seems simple, but truck beds typically have very loose 
dimensional tolerances. The original rack idea was designed like many of its steel 
counterparts with the assumption that truck beds are rectangles, when in fact they 
are almost universally trapezoids, skewed front to back.

Because there is no standard size and because even if there were, the trucks wouldn’t 
match them, a different size frame had to be made for every model. During installa-
tion, mounting holes needed to be drilled followed by bending the trapezoidal truck 
bed to fit the rectangular rack. This is hard on the truck.

Solving these problems resulted in the modern TracRac design. It is an inexpensive 
non-corroding extruded aluminum rail (derived from the boating industry) that is 
built to attach to the stake pockets in most truck beds, to avoid drilling into the 
vehicles. The core of the system is a pair of rails and a pair of overhead racks with tie 
downs. It is slightly more expensive than a steel rack, but much more versatile and 
expandable and completely avoids the fitting problem.



 
To the rails, users could add other parts for additional 
functionality. One of the first accessories TracRac 
made was a job box (a truck tool box) attachment. The 
reason for choosing a job box as one of the first major 
accessories was sort of humorous.  Allio and his partner 
noticed that the shorter contractors tended to have 
bigger trucks. Despite achieving a more “macho” look, 
it created a completely dysfunctional situation because 

the contractors could not reach over the side of their trucks to get into their job boxes. 
TracRac created a system so the job boxes could be slid to the back of the truck from 
behind the cab using the rails. This allowed contractors of different heights to use the 
job boxes efficiently.

TracRac didn’t stay confined to professional users. Allio and his partner ended up 
working with LL Bean to create a recreational version of the rack. They realized 
pickups had become an aspirational symbol and they saw an opportunity to access 
a new market, as the majority of people who bought trucks were not contractors.  
With LL Bean they tackled the problems of carrying boats and surfboards which have 
similarly inconsistent shapes and lengths. They even managed to get their rack used 
on the television show Baywatch, as a way to demonstrate it was the perfect aspira-
tional accessory. It was universal and modular.
 
With the success of the LL Bean partnership, TracRac sought to expand further.  They 
wanted to move the primary retail channel from plumbing, industrial supply and 
automotive accessory stores to working directly with more consumer-facing retail. 
They thought that the rack could be made into a general consumer product, taking 
a similar tactic to the LL Bean strategy, by placing the product where the customers 
were not where similar equipment was.

They redesigned the racks to fit in the maximum size and weight of a UPS box, for 
markets like Home Depot and Lowes. And they struggled with inventory problems, 
as they learned that predicting demand is difficult—with a highly modular product, 
keeping specific components in stock was challenging. This was a bridge strategy 
towards their larger goal of working directly with automaker and dealers .

A direct relationship was the “holy grail” which would allow them to get part of the 
product—the tracks —re-installed on vehicles. They would effectively function as a 
tier 1.5 supplier, where the rails would be installed in an offshoot from the main truck 
production lines. The racks and accessories could then be purchased through dealers. 
    
It turned out this was very difficult to implement, taking four years to integrate the 
product into the manufacturing process. The bigger lesson came after as they started 
to sell the racks through dealers.  They found that having the tracks installed did very 
little to drive sales because dealers and consumers did not really understand the 



value added by the product. In response, they engaged in product knowledge training 
with dealers to help them understand and get excited about TracRac. Even then, after 
the system was explained to dealers many consumers simply ignored the product. 
The volume this four year effort achieved was far lower than their original aftermarket 
business and never grew significantly before it was eventually sold to Thule Group.   
 
Allio told me that his experience with TracRac was very much a formative design 
exercise. Ideas diverged and converged many times in response to a changing under-
standing of reality, while brand integrity was maintained.  There was a great lesson 
regarding perfecting customizable systems through functional prototyping and user 
testing that contributed to Allio’s thinking about later products.  It brought up many 
questions. What are the fewest number of parts and part versions that would be 
the most accessible?  What are the primary barriers to adoption?  They had to give 
up components that seemed obvious to keep the core systems focused.  In general, 
the versatility and understandability of the core system is far more important than 
the abilities that can added with ancillary parts. The easiest way to fail is to start 
with a solution space that is too big for users to understand or to want to engage 
with. These boundaries can typically only be found by letting users test products and 
reflect on their experiences. 
 
While working with automakers directly was a logistical triumph, it was essentially a 
commercial failure and was one of the most educational features of TracRac’s story.  
TracRac’s solution to a particular set of problems for what was originally a very spe-
cific user group was essentially incompatible with the “holy grail” mass market Allio 
and his partner eventually targeted. This failure highlights several important quali-
ties of customizable systems. Customizable products work best when they address 
certain related niche needs, but are heterogeneous enough to justify customization. 
The consumers that tend to be interested in these niche products have characteristic 
maximizing shopping tendencies. They are willing to make extra choices to get a 
product that more closely fits their needs.  In contrast, mass market goods generally 
need to focus more on satisficer behavior because their consumers have less specific 
needs and more options to choose from. TracRac’s initial maximizer customers were 
willing to go through the process of configuration for added utility. For the mass 
market customers they tried to court, it was unclear that the effort and confusion of 
configuration would actually yield any benefits. While the company did engage in 
an education campaign, the lack of a clear need in the mass market made TracRac’s 
maximizer focused utility off-putting to more satisficer oriented consumers. The 
specialized product Allio had created did not translate to the more general needs and 
understanding of the broader vehicle accessory market.



Baking: How to Make 1000 Things  
with 6 Ingredients 
C L A S S R O O M  O B S E R V A T I O N  A N D  C O N V E R S A T I O N 

W I T H  C H E F  C I R I L  H I T Z

 I had the pleasure of observing Master Baker Ciril Hitz’s sophomore baking and 
pastry class during one of their exams at Johnson and Wales University Providence 
campus. Four student teams had started working on the exam the day before and 
were trying to complete 5 different products by the end of class.  Flour, water, eggs, 
butter, yeast and salt. In the western tradition this is the basis of bread. Recombined 
in different proportions and subjected to different processes one can make products 
that are tangibly different from one another in some cases extremely so. In watch-
ing the students a couple things became immediately clear, they move very quickly 
and the order of operations in baking causes them to move to specific places. The 
students gathered and measured ingredients and combined them at their tables. 
Then they would take them to the mixers along the left wall of the room and let the 
machines do the kneading sometimes adding other liquid ingredients. Then bring 
the dough back to the table to add other solid ingredients like fruit or nuts, followed 
by proofing (raising) or refrigerating on the back and right walls. There were simulta-
neously things going in and coming out of the proofing chambers and the refrigera-
tor to be weighed cut and formed.           

Being skilled at baking means understanding where the process can be modified and 
where it cannot. The biggest constraint on the baking process aside from perfecting 
the process itself is time. Bread is alive and as such its character changes over time as 
the yeast digest sugars and produces carbon dioxide. Throughout the whole process 
dough at various stages of development was diverted by the students to become 
completely different products. If one thing was made with a certain type of dough it 
might also be used to create two other related products, just by adding some other 
ingredients and changing the proofing / chilling schedule. While I felt a little bad 



about showing up during the student’s exam it very clearly illustrated the intertwined 
rhythms involved in baking at a commercial scale.  The chefs in training did not stop 
moving and I found there were very few places I could stand in the Kitchen where I 
was not in their way.  

Despite this fairly frantic pace there is a lot of down time in the production of bread, 
every baked product has proofing and resting periods. This was fairly hard for me 
to notice at first because the students used this down time to work on the other 
products, when products got to their resting period the students would immediately 
start working on another batch of dough. I asked Hitz about how production bak-
ers deal with products that  take longer or shorter, but all have to be ready by the 
next day. It struck me that some of the longer products don’t just sit there, you have 
to punch them down and form them repeatedly to get to the final product.  So how 
would you get the short time scale products finished if the longer ones are taking all 
of your attention? Hitz explained to me that this is a real problem and it can be solved 
by “pausing” the dough. To make sure that everything does not pile up at the end you 
can make the less time intensive products earlier let them proof partially and then 
refrigerate them for up to a day. When you anticipate you have a gap in one of the 
longer processes warm up the half proofed dough and allow it to finish proofing and 
form it right before it is time to bake.     
              
When there were a lot of scraps the students didn’t consolidate them, instead they 
used them to make something else. The day I was there the students were cutting 
rolled dough into several shapes, producing a lot of irregular scraps, this waste got 
turned into Monkey bread by mixing the unmodified scrap with sugar and cinnamon 



and allowing it to proof .  At another point students were 
making pastries with  
some preserved fruit, in order to use the fruit the syrup 
had to be thoroughly drained off them so as not to 
change the consistency of the dough, but it was care-
fully saved as it could be used to glaze future pastries. 
There was very little waste in the whole process of 
making all 5 products. The students tried to use the 
waste from one project as an ingredient in another or 
to sprout a side project that could utilize the scrap. The 
improvisational use of “waste” as a resource for other 
products was interesting to see. 

The variable process along with the nearly complete use 
of scrap material is a simple and elegant solution that 
goes a step further than just in time manufacturing. The 
baker’s method of pausing, though it seems like just a 
sort of inventory, is not, instead it is a way to store half 
complete products that when combined with scraps or 
other processes could become things completely outside 
of the original recipe.           

Baking in a way is one of the most modular non-modular things there is. The ingredi-
ents are standardized and interchangeable within a certain set of rules, but impor-
tantly the variations on process are endless. Bread type = ingredients X preparation X 
flavoring X baking method and duration. Bread is not particularly informative in terms 
of choice navigation as certain recipes result in certain kinds of bread, nor is it a par-
ticularly good model for a solution space as it is overly broad.  However, as a model of 
a robust process baking is very informative, it is both standardized and exceptionally 
flexible. It is characteristically linear, but with hundreds of branch points where small 
changes can have a great effect on the final product. Making bread is very comparable 
to making steel, different additives, process timing as well as forming techniques can 
produce one material with extremely different properties. But in the end all steel is 
mostly iron and carbon and all bread is mostly flour, water, eggs, butter, yeast and 
salt. In both cases this linear process with high flexibility is the source of their great 
utility. These plastic characteristics can be applied to design versatile customizable 
systems by changing the focus from core abilities with accessories, to the idea of a 
core built of several functionally different, but interchangeable modules.



Pinterest: Configuring a Product for 
100 Million People 
A N  I N T E R V I E W  W I T H  A N G E L  S T E G E R

 

 
I spoke to Angel Steger about the role of empathy and customization at Pinterest 
where she is a Product Lead for Collaboration and Virality. Steger’s stated mission 
is to  “Help people discover and do the things they love with the people that matter 
most to them.” Pinterest differs from many media sharing services in that it is not 
focused on social broadcasting. “We are not a social network,” Steger said.”We are 
about content and the relationship that develops around content.” This concentra-
tion on collecting and sorting meaningful content versus creating online personas 
through content differentiates Pinterest from seemingly similar services like  
Instagram and presents a unique set of challenges.     
 
The mission Steger articulated evolved with the development of the company, but 
it is based on the idea that Pinterest aims to help users “Discover, save and do.” 
Discover involves showing users content they might be interested in. The company 
curates queried and recommended content based on past behavior and who it is 
following.  Save is the act of pinning an image or liking it. Liking is used to mark 
images to potentially pin in the future or to show approval to other users . Do is the 
manifestation of the visual planning/research, like taking a trip or creating a piece of 
art. Sharing content with others is often part of the do stage. However, unlike other 
services this process is not intended for social broadcasting, but to promote value of 
content and user interaction. With more than 50 billion pieces of searchable content, 
Pinterest actively helps users find material related to their interests.  Steger told me, 
“It’s a Möbius loop of discovery experiences, every single piece of content branches 
out to another piece of content.” Internally, they call this network of connected con-
tent the “Interest or taste graph.”  



 
Pinterest studies how individuals think about taste and which kinds of tastes are 
related. For example, you may discover that people interested in motorcycles are 
also interested in tattoos. The company makes recommendations based primarily on 
activity-related affinity groups instead of user personas, which are typically employed 
by UX developers. By using multiple large interest based affinity groups versus larger 
quantities of more specific personas, Pinterest was able to create a search feature 
that can precisely identify content, but also shows users a world of associated things.
 
Pinterest uses metrics regarding engagement and behavior that indicate how users 
value features to evaluate their service.  The act of saving images shows that users 
value what they are finding. Recall of images and any repeated behavior are used to 
see if users find features of the services rewarding.  This data is used to batch users 
into different interest affinity groups. These groups are very diverse and may be ori-
ented around things like projects, travel, humor or inspiration. 
 
Steger explained that Pinterest’s search feature is “driven by human taste because 
humans can make cognitive leaps that machines can’t right now.” In contrast, 
(algorithm-based) “Google is very good at finding very specific things, but you have 
to know what those things are. Pinterest aims to give you a starting point, to help you 
expand from there, gather ideas and then narrow them down.” The company tries 
to position itself in between the shopping behaviors of maximizers and satisficers.  
Maximizers are people who want to find the perfect thing even if it is a long, involved 
process. Satisficers are people who know basically what they want and will choose 



the best option that is immediately available. Steger gave the example of needing a 
shirt, but not really knowing what kind.  Pinterest allows users to see what they think 
they want initially, like a white button down, but also allows them to see adjacent 
products like a light blue button down. The search feature is designed to find and rec-
ommend both the content you originally asked for, but also the things that share the 
qualities of the original item but may not be directly related. The company has found 
that users are often after a specific set of qualities, not necessarily a specific item that 
happens to display those qualities. The search function has built in pivot points to 
allow the search query to branch off to indefinite related items.  
 
While Pinterest engages in personalization at a massive scale it doesn’t consider it a 
form of curated (transparent) customization, acknowledging its service is a form of 
“choice help”.  “We don’t customize, but we do personalize,” Steger said about the 
company’s content recommendation features. This strict interpretation of the idea of 
customization reflects the fact that Pinterest gives different options and recommen-
dations that change for users, but the core product doesn’t change.  Pinterest’s target 
audience is effectively everyone. Its focus is on creating tools that are simple and mul-
tifunctional so they can do experiments and evaluate how to accommodate people’s 
goals as they change over time. Angel acknowledged that Pinterest could develop 
hyper specific tools to fit a certain user group really well, but typically avoids doing 
so because it could detract from the service’s overall utility. The company has instead 
chosen to focus on a simple and flexible set of general tools to reach the maximum 
number of users. 
 
Pinterest aims to create an  environment and community built around content, more 
so than just handling it efficiently. “Pinterest is a place where people go to feel cre-
ative.” The company tries to keep the experience from feeling transactional; speed 
is less important than sharing interests and gifting content.  Steger illustrated this 
with an anecdote about modifying the sharing process in a way that made it seem 
less effective. The method of sending/sharing was changed from a one-step process 
to a multi-step process where the sharer could add a personal message. This goes 
against typical minimalist UX common sense, but had positive results.  Though the 
number of total sends went down, the number of  people who “redeemed” the link 
went up. By making the process longer it became more like gift giving. There were 
fewer accidental sends and both senders’ intentions and receivers’ interests were 

better accommodated.  
 
A couple features that stood out in my conversation 
with Steger, the ways in which Pinterest focused on the 
emotive/generative aspects of collecting images and 
flat out rejected typical UX persona methodologies. The 
company was developed to feel a certain way, almost 
more than function a certain way. The processes it has 
put in place promote curiosity and serendipity, helping 
users find unstated interests. Saving is aimed at 



promoting investment in content, not simply storing it. The most applicable concept 
to mass customization is the use of affinity groups to organize the “Taste Graph,” 
Pinterest’s content solution space, to produce query results and recommendations 
that find a balance between maximizing and satisficing needs. Pinterest does this by 
accommodating both conditions at the same time, giving the satisficers the images 
that relate most closely to the query term (local results), but throwing in associated 
images to help maximizers find the best global option. This only works because it 
is acknowledged that there is no group of archetypal users that can be made into 
personas. Instead a more diverse set of needs and interests based on affinity groups 
can be catered to.


