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Last time: growing pains
Communities can’t maintain the same design as they grow. 
Newcomers change the dynamics, even if they absorb the norms 
— and oftentimes they don’t absorb the norms.
Invisible labor: the hidden work that moderators do to make these 
systems survive a rush of new members
Attention underprovision: people cluster their feedback on a smaller 
proportion of the content as the system grows
Growth begets regulation and moderation, which pushes off 
newcomers



Where we are, and  
where we’re going
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Week 1-2: Basic ingredients
Week 2-3: Creating systems and growing them
Starting now: Groups small and large

Designing for strong and weak ties
Team collaboration systems





Do social computing 
systems make us lonely?

Internet Paradox 
A Social Technology That Reduces Social Involvement 

and Psychological Well-Being ? 

Robert Kraut, Michael Patterson, Vicki Lundmark, Sara Kiesler, Tridas Mukopadhyay, and William Scherlis 
Carnegie Mellon University 

The Internet could change the lives of  average citizens 
as much as did the telephone in the early part of  the 
20th century and television in the 1950s and 1960s. Re- 
searchers and social critics are debating whether the 
Internet is improving or harming participation in com- 
munity life and social relationships. This research exam- 
ined the social and psychological impact of  the lnternet 
on 169 people in 73 households during their first i to 2 
years on-line. We used longitudinal data to examine the 
effects of  the Internet on social involvement and psycho- 
logical well-being. In this sample, the Internet was used 
extensively for communication. Nonetheless, greater use 
of  the Internet was associated with declines in partici- 
pants'communication with family members in the house- 
hold, declines in the size of  their social circle, and in- 
creases in their depression and loneliness. These findings 
have implications for research, for public policy, and for 
the design of  technology. 

F ifteen years ago, computers were mainly the prov- 
ince o f  science, engineering, and business. By 1998, 
approximately 40% of  all U.S. households owned 

a personal computer; roughly one third of  these homes 
had access to the Internet. Many scholars, technologists, 
and social critics believe that these changes and the In- 
ternet, in particular, are transforming economic and social 
life (e.g., Anderson, Bikson, Law, & Mitchell, 1995; At- 
tewell & Rule, 1984; King & Kraemer, 1995). However, 
analysts disagree as to the nature of  these changes and 
whether the changes are for the better or worse. Some 
scholars argue that the Internet is causing people to be- 
come socially isolated and cut off  f rom genuine social 
relationships, as they hunker alone over their terminals 
or communicate with anonymous strangers through a so- 
cially impoverished medium (e.g., Stoll, 1995; Turkle, 
1996). Others argue that the Internet leads to more and 
better social relationships by freeing people from the 
constraints o f  geography or isolation brought on by 
stigma, illness, or schedule. According to them, the In- 
ternet allows people to join groups on the basis o f  com- 
mon interests rather than convenience (e.g., Katz & Asp- 
den, 1997; Rheingold, 1993). 

Arguments based on the attributes of  the technology 
alone do not resolve this debate. People can use home 

computers and the Internet in many different ways and 
for many purposes, including entertainment, education, 
information retrieval, and communication. If  people use 
the Internet mainly for communicat ion with others 
through email, distribution lists, multiuser dungeons 
(MUDs), chats, and other such applications, they might 
do so to augment traditional technologies for social con- 
tact, expanding their number of  friends and reducing the 
difficulty of  coordinating interaction with them. On the 
other hand, these applications disproportionately reduce 
the costs of  communicat ion with geographically distant 
acquaintances and strangers; as a result, a smaller propor- 
tion of  people '  s total social contacts might be with family 
and close friends. Other applications on the Internet, par- 
Ocularly the World Wide Web, provide asocial entertain- 
ment that could compete with social contact as a way 
for people to spend their time. 

Whether the Internet is increasing or decreasing so- 
cial involvement could have enormous consequences for 
society and for people 's  personal well-being. In an influ- 
ential article, Putnam (1995) documented a broad decline 
in civic engagement and social participation in the United 
States over the past 35 years. Citizens vote less, go to 
church less, discuss government with their neighbors less, 
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No.

Well, yes.

It depends on how you use it.

Do social computing 
systems make us lonely?



WhatsApp group chat Dorm email list

(Michael’s actual senior year dorm list)
(Michael’s actual family)

Why do 
these feel 
different?



Tie Strength 
[Granovetter 1983]

Not all of our relationships are the same.
Some are strong ties: trusted friends and family.
Others are weak ties: rough acquaintances.
Michael’s claim: social computing systems must design for each of 
these groups differently.
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Today
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Weak

Strong



Strong ties



What are we designing for  
when we design for strong ties?
Think:

Your BFF
Your roommate
Your mom

Strong ties typically have thick offline context. This means that the 
social computing system will never see everything about the 
relationship.
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Who are our strong ties?
Strong ties are typically in the social networks that we are already 
deeply embedded in. [Granovetter 1983]
Strong ties provide social and emotional support that improve 
mental health. [Schaefer et al. 1990]
Strong ties communicate with us through multiple channels, rather 
than through a single widely-available channel (e.g., email). 
[Haythornthwaite 2002]
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Designs for strong ties
Often, the design goal is 
to maintain or deepen 
the strong tie 
relationship.
Other examples?
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Why does this work?
Why do designs for strong ties succeed at their goal? 
Why don’t other social computing systems (e.g., Twitter) seem quite 
so good at it?
What’s the secret?
[2min]
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Honest Signals 
[Donath 2007; Pentland 2010; Smith and Harper 2003]

In social situations, it’s easy and quick to throw out perfunctory 
signals that you care about someone.

“We should grab coffee!” [Your Flaky Friend 2019]

However, other signals are much more costly to produce, and so 
they are more honest.

In nature: peacocks have amazing plumage because there is no way to 
fake having the nutritional resources to waste on them.
In social life: spending time on something for someone matters.
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Strong tie systems as 
honest signals
Michael’s claim: what makes designs effective at maintaining and 
deepening strong ties is that they operate as honest signals: that  
I cannot fake the attention and effort I am putting into our 
interactions.

I respond to the text…or I don’t.
I FaceTime you…or I don’t.
I send you silly emails…or I don’t.



Weak ties



What are we designing for  
when we design for weak ties?
Think:

That person you kind of remember from your freshman dorm
Someone on the team that you interned with last summer but haven’t 
kept in close touch with
Acquaintances you see occasionally

Weak ties typically have thin context because they interact more 
sparsely. It’s much more likely that WYSIWYG for the system.
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Who are our weak ties?
Weak ties often represent connections to parts of the social 
network that we do not inhabit. [Granovetter 1983]
People with weak ties to other organizational units in a company 
tend to have higher performance reviews and generate more 
creative ideas. [Burt 2004]
Weak ties often communicate through a single commonly-available 
channel (e.g., email, Facebook), rather than a multiplicity of channels. 
[Haythornthwaite and Wellman 1998]
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Designs for weak ties
Design goals with weak 
ties are often: Keeping 
tabs. Celebration. Social 
movements. Broadcast.
Other examples?
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The strength of weak ties 
[Granovetter 1983]
Because weak ties are connected to parts of the network that we 
cannot access, they are valuable sources of new perspectives and 
professional opportunities: people find new jobs through weak ties.
Recent work has tested this using Facebook log data, finding that…

While most people are helped through one of numerous weak ties, a 
single strong tie is still much more valuable at the margin.  
[Gee et al. 2017]

In other words, we are much more likely to go where our strong 
ties are, but we have many more weak ties than strong ties.  21



The Weak Shall Inherit
In nearly every social system, there 
will be extreme inequality  
(≈ power law distribution) in 
contribution volume. 
This means that most of the content 
you see on Facebook/Twitter/dorm 
lists is from a small proportion of the 
people who are on it.
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The Weak Shall Inherit
So, chances are, most of the content 
you see on social computing 
platforms is from your weak ties.
Design challenge: how do you make 
content from people you barely 
know worthwhile?

If you are an RA, how do you make 
the dorm community feel connected 
even if only a small percentage are 
actively contributing?  23
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What about no ties?

At least initially, the members of these systems may not know each 
other at all. Is the goal of the system to build tie strength? Or 
something else? [1min]
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Bond- vs. identity-based 
groups [Ren, Kraut, and Kiesler 2007]

Many social computing systems are formed around people who 
(initially) share no ties at all. These groups are often bound together 
by a shared identity, for example women in CS, or Warriors fans.
In contrast, Facebook is more oriented around bonds, or ties.
Design the social computing system as relevant for the kind of 
group you are drawing together.
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Designing for identity-based  
groups
Highlighting the group’s unique identity increases commitment  
[Ren, Kraut, and Kiesler 2012]
How can you let people express that shared identity?

Sharing content, stories, etc.

Examples: subreddits, mailing lists, forums
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Tie strength in action
How tie strength plays out dynamically in social
computing systems



Tie strength changes 
[Burke and Kraut 2014]

Tie strength isn’t static over time, and social media use changes it.
Tie strength does go up on Facebook by reading and reacting to 
broadcast content:

 28Looking at photos

Reading status updates

Performing one-click actions



Tie strength changes 
[Burke and Kraut 2014]
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Authoring posts to them Commenting on their posts

Messaging them one-on-one

Tie strength isn’t static over time, and social media use changes it.
However, tie strength goes up much more with one-to-one 
communication:



Tie strength can be predicted 
[Gilbert and Karahalios 2009]
It is feasible to use observable 
behaviors in social networks to 
classify the tie strength between 
two people in the network.
Highly predictive features:

How recently have you messaged? 
How long ago did you first 
message?
Do you talk a lot to each other?  30



Resulting designs
News feed ranking: not just a feature of the content, but also of 
your predicted tie strength with the other person
People you may know: friend suggestions
Dynamically choosing whether to show comment boxes or quick 
feedback buttons based on the content and your tie strength with 
the person
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vs.



A note of caution 
[boyd 2008]

On Friendster, the system would look for people who share a 
number of strong ties, but are not connected to each other:
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Friendster :       and       should totally date!
Let’s recommend that they connect!

Reality:       and       are actually exes.



Back to the original question:

Do social computing 
systems make us lonely?



It depends on how you use it. 
[Burke and Kraut 2016]

An opt-in study of ~2000 Facebook users, connected to their 
internal log data, revealed:

Viewing strong or weak ties’ status  
broadcasts, receiving 1-on-1 messages 
from weak ties, or receiving one-click  
feedback from strong or weak ties…
Receiving one-on-one communications  
from strong ties…
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No improvements  
in psychological
well-being.

Improvements in 
psychological
well-being.



Summary
We should not design social computing systems to treat our 
relationships as all the same.

Strong ties: a small number of people we know well — design for honest 
signals, and don’t assume all communication happens through the system.
Weak ties: a large number of acquaintances — design to support feelings 
of connectedness, but remember that many social systems will be 
dominated in volume by weak ties.

Tie strength can be modeled, but it doesn’t tell the whole story.
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Assignment 1  
peer grading calibration
Every social system is designed…including our evaluations.



TrueSkill comparisons 
[Herbrich, Minka, and Graepel 2007]
TrueSkill is a skill rating system that was used at Xbox Live to 
identify skill levels for players.
It’s a Bayesian generalization of the Elo chess ranking system. In it, 
we play “games” between pairs of options, and record which one 
won.

Intuitively, if you win repeatedly against another player, you should have a 
higher skill score.

We bootstrap sampled your comparisons to give each student’s 
opinion equal weight.  37



Tr
ue

Sk
ill 

sc
or

e

Rank

We sampled two 
memes each from:

Bottom
25th percentile
50th percentile
75th percentile
Top

Please indicate the 
score out of 20pt that 
you would give each.

e.g., 16/20 = 80%

Find the rating interface listed as a Quiz on Canvas.



Creative Commons images thanks to Kamau Akabueze, Eric Parker, Chris 
Goldberg, Dick Vos, Wikimedia, MaxPixel.net, Mescon, Andrew Taylor, and Jjuni. 
Slide content shareable under a Creative Commons Attribution-
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