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The Collaboratory
Problem Solving & Collaboration in the Learning Environment

Learning Objectives

1.	Have familiarity with problem solving in the learning environment.
2.	Know significance of Design Thinking as a problem solving method.
3.	Understand organizational strategy of collaborative problem-solving spaces. 
4.	Understand Criteria for designing a Collaboratory.



The Collaboratory
Problem Solving & Collaboration in the Learning Environment

Problems

Solutions

Case Studies

INTRODUCTION



Karl Popper

“ALL LIFE IS 
PROBLEM 
SOLVING “



COLLABATORY
CO- LAB

COLLABATORIUM 



PLACE FOR 
PROBLEM 
SOLVING



SUPPORTS
HUMAN

INTERACTION



ENGAGES
MULITPLE

DISCIPLINES &
GROUPS



FOSTERS 
INNOVATIVE
THINKING



UTILIZES  
PROBLEM 
SOLVING
TOOLS



+
What is a Co-Lab? 

a process of value creation that traditional 
structures of communication and teamwork 
can’t achieve

a facility that provides controlled conditions 
in which research and experiments can be 
conducted using an employed methodology

Collaboration
Laboratory

Michael Schrage, No More Teams!



WHAT ABOUT
PROBLEM-SOLVING
SKILLS?



7 Survival Skills

Tony Wagner, The Global Achievement Gap: Why Even Our Best Schools, et al., New York: Basic Books, 2008.

1 5
2 6
3 7
4

Critical thinking and 
problem solving.

Effective oral and 
written communication.

Accessing and 
analyzing information.

Collaboration across 
networks and learning 
by influence.

Agility and ability.
Curiosity 
and imagination.

Initiative and 
entrepreneurialism.



Top 10 Employment Skills 

National Association of Colleges and Employers (NACE) Survey, 2013.

Ability to work 
in a team.

Ability to plan, 
organize and 

prioritize work.

Ability to 
communicate 
verbally with 

people inside/
outside of an 
organization.

Ability to 
obtain and 

process 
information.

Ability to 
analyze 

quantitative 
data.

Technical 
knowledge 

related to the 
job.

Proficiency 
with computer 

software 
programs.

Ability to create 
and/or edit 

written reports.

Ability to sell 
and influence 

others.

Ability to make decisions 
and solve problems.
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The T-Shaped Person 

THE INVENTION OF SERVICE SCIENCE, ICONS OF PROGRESS, IBM 100.

T
breadth of knowledge

depth of

expertise

workers should possess a 
depth of expertise in at least 
one area but a horizontal 
breadth of knowledge in a 
broad set of related areas, 
allowing them to solve 
problems with colleagues 
across disciplines

“

”



The Integrative Thinker 

Design Thinking Business Analysis: Business Concept Mapping Applied, Thomas Frisendal, 2012.

...to not only rely on analytical processes, but also exhibit 
the ability to see all of the salient - and sometimes 
contradictory - aspects of a confounding problem and 
create novel solutions that go beyond and dramatically 
improve on existing alternatives

“

+ =

”

Analytical Thinking Contextual Thinking Integrative Thinking



The Thought Leader 

WHAT IS A THOUGHT LEADER?. FORBES, MARCH 2012.

an individual or firm that is recognized as an authority...
and whose expertise is sought and often rewarded.

“
”



Gensler: Workplace Study 

EFFECTIVE 
WORKPLACES 
BALANCE 
FOCUS & 
COLLABORATION

2013 WORKPLACE SURVEY. GENSLER ©2013.To uncover opportunities to optimize today’s workplace, 
we profiled workers in our sample who are currently 
working effectively. We learned that the ability to focus is a 
primary driver of effectiveness, but in today’s competitive 
workplace and economy it’s not enough. Collaboration 
remains key to the spread and development of ideas in 
pursuit of innovation. For employees whose workplaces 
support both their individual work and collaborative 
work, we see a significant spike in performance.

In all, 24% of respondents report their workplaces 
reflect that their companies prioritize both individual 
and collaborative work, or “balanced workplaces.” 
These employees indicate that their spaces are 22% 
more effective for focus and 17% more effective for 
collaboration compared with workplaces that do not 
support both. Importantly, our findings show that 
balance is possible in both open office and private 
office environments—of those who report balance, 44% 
occupy private offices, 11% shared offices, 44% open 
plan desks, with the remainder in unassigned seating.

The impact of balanced environments is felt beyond just 
work mode effectiveness. These respondents also see their 
companies as more innovative; are more satisfied with their 
jobs and workplace environments; and their workplaces 
are more effective overall as measured by Gensler’s 
WPI (Figure 3). They are also more likely to rank their 
companies highly on creativity and innovation (Figure 4).

Figure 4

Balanced Workplaces 
Are More Creative, 
More Innovative
Percentage of employees who 
rank their company highly.

HAS 
CREATIVE 
THINKERS

52%

78%

LEADERSHIP 
ENCOURAGES 
INNOVATION

46%

74%

ENCOURAGES 
BREAKTHROUGH 

IDEAS

45%

73%

CREATES 
CLIMATE OF 

INNOVATION

40%

72%

HAS CLEAR 
STRATEGY FOR 
INNOVATION

40%

74%

Not Balanced 
Balanced

JOB 
SATISFACTION

OVERALL 
ENVIRONMENT

WPI 
SCORE

+23%
60 TO 74

+32%
5.8 TO 7.7

+35%
5.5 TO 7.4

11Gensler 2013 U.S. Workplace Survey / Key Findings

EFFECTIVE 
WORKPLACES 
BALANCE FOCUS AND 
COLLABORATION
While individual focus and collaborative work are often thought 
to be opposites, our research demonstrates that they function 
best as complements. Ultimately, workplaces designed to 
enable collaboration without sacrificing employees’ ability 
to focus are more successful.

2
KEY 

FINDING 
TWO

Figure 3

Effectively Balancing Focus and 
Collaboration Improves Performance
Percentages represent difference between respondents not in 
balanced workplaces vs. those who are. Numbers show average 
scores for unbalanced (left) vs. balanced (right). All numbers are 
on a 10-point scale except WPI, which is on a 100-point scale.

COLLABORATION 
EFFECTIVENESS

MORE 
INNOVATIVE

FOCUS 
EFFECTIVENESS

A study by MIT researchers 
was able to predict 35% of a 

team’s performance simply by 
measuring the number and quality 

of face-to-face interactions 
between team members.

SOURCE: 2013 GENSLER WPS

SOURCE: HBR NEW SCIENCE 
OF BUILDING GREAT TEAMS, 

ALEX PENTLAND5

77%
of employees 
prefer quiet 
when they 

need to focus.

69%
are dissatisfied 

with noise levels 
at their primary 

workspace.

A SEARCH FOR QUIET

FACE-TO-FACE ENDURES

+22%
7.0 TO 8.5

+17%
6.7 TO 7.8

+32%
5.6 TO 7.4

10 Gensler 2013 U.S. Workplace Survey / Key Findings



HOW CAN WE 
DEVELOP A CULTURE 
OF COLLABORATION 
& PROBLEM SOLVING 
IN THE LEARNING 
ENVIRONMENT?



The Collaboratory
Problem Solving & Collaboration in the Learning Environment

Solutions

Case Studies

Introduction

Problems



WHAT IS A

PROBLEM?



AN 
UNWELCOME
SITUATION



A SOURCE
OF DISTRESS



A QUESTION
THAT 
REQUIRES AN 
ANSWER



AN OPPORTUNITY 
FOR CHANGE



WHAT ABOUT
COMPLEX
PROBLEM?



CITY 
PLANNING



AFFORDABLE
HEALTH CARE



DISASTER
RELIEF



Problems Typologies 

t ame
EASY TO SOLVE RESISTS SOLVING RESISTS DEFINING

level of difficulty

complex wicked
1 2 3



Problems Typologies 

can be solved in a linear fashion using straightforward, reductionist, 
repeatable, sequential techniques.

is amenable to traditional project management approaches and 
they introduce limited/known/manageable consequences and no 
unintended consequences.

is well defined, its solution is clear and can be given to a designer to 
create detailed specifications and project manager to implement.

t ame
1

2

3

a problem...

MAKING SENSE OF IS WITH THE CYNEFIN FRAMEWORK

HELEN HASAN, ALANAH KAZLAUSKAS

PACIFIC ASIA CONFERENCE ON INFORMATION SYSTEMS (2009)

HTTP://AISEL.AISNET.ORG/PACIS2009/47/

BERNARD ROBERTSON-DUNN

24 MARCH 2011



Problems Typologies 

tends to be non-linear, difficult to understand and their solutions can 
lead to other problems and unintended consequences.

is not always solved by traditional analytic and project management 
techniques.

is not solvable by reductionist or sequential approaches.

1

2

3

a problem...complex

MAKING SENSE OF IS WITH THE CYNEFIN FRAMEWORK

HELEN HASAN, ALANAH KAZLAUSKAS

PACIFIC ASIA CONFERENCE ON INFORMATION SYSTEMS (2009)

HTTP://AISEL.AISNET.ORG/PACIS2009/47/

BERNARD ROBERTSON-DUNN

24 MARCH 2011



Problems Typologies 

has no definitive 
formulation.

is hard, maybe 
impossible, to measure 
or claim success.

has solutions that can 
be only good or bad, not 
true or false. 

has no template to 
follow when tackling.

always has more than 
one explanation. 

is a symptom of 
another problem. 

does not have a 
definitive scientific test  
to prove success.

is often “solved” 
through a “one shot” 
design effort.

is always unique.

MAKING SENSE OF IS WITH THE CYNEFIN FRAMEWORK

HELEN HASAN, ALANAH KAZLAUSKAS

PACIFIC ASIA CONFERENCE ON INFORMATION SYSTEMS (2009)

HTTP://AISEL.AISNET.ORG/PACIS2009/47/

BERNARD ROBERTSON-DUNN

24 MARCH 2011

1

4 8

2

5

9

3

6

7

a problem...wicked



Problems Typologies 

Algorithms

Story Problems

Rule-using/ Induction Problems

Decision Making

Troubleshooting

Diagnosis-Resolution Problems

Strategic Performance

Policy-Analysis Problems

Design Problems

WELL 
STRUCTRED

Jonassen, Learning to Solve Problems.

SIMPLE

COMPLEX
ILL 

STRUCTURED



Problems Typologies 

Algorithms

Story Problems

Rule-using/ Induction Problems

Decision Making

Troubleshooting

Diagnosis-Resolution Problems

Strategic Performance

Policy-Analysis Problems

Design Problems

Jonassen, Learning to Solve Problems.

wicked

complex

t ame



IDENTIFY THE
YOUR TURN:

PROBLEM TYPE



CHILDHOOD
OBESITY



A FLAT TIRE



A DISTRICT
IPAD PROGRAM



HOW CAN WE 
NURTURE TODAY’S 
STUDENTS TO 
BECOME FUTURE 
PROBLEM SOLVERS 
& THOUGHT LEADERS?



Case Studies

Introduction

Problems

The Collaboratory
Problem Solving & Collaboration in the Learning Environment

SOLUTIONS



PROBLEM
						     SOLVING

METHODS



Problem Solving Methods 

Problem

LINEAR METHOD

Solution

Time

RESEARCH

ANALYZE

IMPLEMENT

FORMULATE



Problem Solving Methods 

Problem

DESIGN THINKING

Solution

Time

RESEARCH

ANALYZE

IMPLEMENT

FORMULATE



Problem Solving Methods 

Understand
Understanding ends in insight.

Create
Creation ends in ideas.

Deliver
Delivery ends in reality.

DEFINE

PROTOTYPE
TESTEMPATHY

IDEATE

DESIGN THINKING PROCESS



Problem Solving Methods 

CONVERGE
CONVERGEDIVERGE

DIVERGE

DESIGN THINKING PROCESS

Divergent Thinking  = Generating lots of ideas. Convergent Thinking  = Judging options, 
making decisions.



Problem Solving Methods 

DdBI
G

little
vs



Problem Solving Methods 

DBIG =
System

Holistic Driven Approach

Strategy

Service



Problem Solving Methods 

=
Architecture Fashion

Industrial Design Industrial Design

Graphic Design Experience Designd
little

Aesthetic Driven Approach



Problem Solving Methods 

1 Empathy
- 360° understanding
- reframing the problem

- ideate
- synthesize complexities
- visualize solutions

- disciplined process 
   and tools

- prototype, test,
   and execute

Creativity

Efficiency Efficacy
3

2 4
DESIGN THINKING PRINCIPLES



WHAT IS THE KEY 
FACTOR TO SUCCESSFUL 
DESIGN THINKING 
& SOLVING WICKED 
PROBLEMS?



COLLABORATION
SUPPORT

through

PARTNERSHIPS
COMMUNICATION



“But to today’s innovative 
worker, collaboration is 
what work is all about.  In 
the oldway of thinking, 
employees make themselves 
valuable through what they 
know.  But in the new way, 
people make themselves 
valuable by seeking 
opportunities to work with 
other and tapping into 
the expertise that others 
possess.”
Collaboration Without Boundaries, Enabling Innovation, Changing the 
Workplace, et al. White Paper, June 2008.



WHAT LEARNING SKILLS
CAN DESIGN THINKING 
INSTILL IN STUDENTS?



SKILLS
PROBLEM SOLVING



SKILLS
COLLABORATIVE



SKILLS
COMMUNICATION



SKILLS
COGNITIVE



AN OLD
EDUCATION
MODEL



A NEW
LEARNING
MODEL



WHAT ARE THE 
ACTIVE COMPONENTS 
OF A COLLABORATORY?



The Collaboratory 

A problem solving adventure.

An unbiased neutral leader who assists the collaboration to 
achieve their goals and aid the decision making process.

Participation of people who are willing to share and 
engage in various sized teams and groups.

Varied spatial, social, functional and psychological 
features that support the collaboration’s goals.

An array of features that can express and enhance the 
validation and accommodations of the participants.

COLLABORATION

FACILITATION

SHARED 
PARTICIPATION

ACCOMODATIONS

MEDIA & 
TECHNOLOGY

1
2
3
4
5

COMPONENTS OF A COLLABORATORY



CASE STUDIES

The Collaboratory
Problem Solving & Collaboration in the Learning Environment

Solutions

Introduction

Problems



 “Thinking like a designer can transform 

the way you develop products, services, 

process – and even strategy.”

WORKPLACE STUDIES



Cisco-Meracki Headquarters
San Francisco, California

O + A Architects
2013



HIGHER-ED STUDIES



Harvard innovation lab
Harvard University
Allston, Mass

Shepley Bulfinch, Architects
Opened Fall 2011



Bloch Executive Hall for Entrepreneurship & Innovation
Bloch School of Management
University of Missouri - Kansas City

BNIM and Moore Ruble Yudell, architects and JE Dunn Construction
Opened Fall 2013



d:school
HASSO PLATTNER
Institute of Design at Stanford



K-12 STUDIES



Center for Advanced Professional Studies
Blue Valley Schools
Overland Park, Kansas

Perkins & Will



Q&A
THANK YOU.


