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SENSEMAKING
a term used in many disciplines:

• organizational science
• education & learning science
• communications
• command and control
• human-computer interaction (HCI)
• intelligent systems
• information systems



SENSEMAKING IN 
GENERAL

= finding meaning / understanding in a 
situation

ref [1]



SENSEMAKING
IN GENERAL
• sensemaking is a cognitive activity

– part of other mental activities, e.g. 
decision-making, problem-solving, 
comprehension, creativity, awareness

• usually described as part of finding, 
understanding, & using information



SENSEMAKING IN 
VISUAL ANALYTICS

“process of coming to understand 
a large/complex set of data, 
characterized by the use of external 
representations as memory and 
inference aids.”

ref [4]



IMPORTANCE
sensemaking is most important when
• uncertainty and ambiguity are high
• the situation is different than expected, 

unintelligible, or confusing
• the situation is unfamiliar and no guiding 

routines, habits, or rules exist
• projects or routines get interrupted
• action is distributed across multiple actors

see http://www.slideshare.net/issil2011/ansell-sensemaking-lecture



WHERE DOES SENSEMAKING
HAPPEN?

Some examples



IN THE SCIENTIFIC 
PROCESS

when trying to understand how a system 
or phenomenon functions

ref [4]



INTELLIGENCE ANALYSIS
Weapons of Mass Destruction Analysis

On the brink of war, and in front of the whole world, the United 
States government asserted that Saddam Hussein had 
reconstituted his nuclear weapons program, had biological 
weapons and mobile biological weapon production facilities, and 
had stockpiled and was producing chemical weapons. All of this 
was based on the assessments of the U.S. Intelligence Community. 
And not one bit of it could be confirmed when the war was over.

http://fas.org/irp/offdocs/wmd_overview.pdf
ref [4]



INTELLIGENCE ANALYSIS
Weapons of Mass Destruction Analysis

• one of the most damaging intelligence failures in recent 
American history

• low quality information collected 
(too little, misleading, uninformative)

• communication problems with policy makers. Analysts 
didn’t explain how much was based on assumptions & 
inferences rather than concrete evidence

• big time pressure

http://fas.org/irp/offdocs/wmd_overview.pdf
ref [4]



WIKIPEDIA
• collective sensemaking

ref [4]http://en.wikipedia.org/wiki/Metal_umlaut



WIKIPEDIA
more info:
http://jonudell.net/udell/gems/umlaut/umlaut.html



COLLABORATIVE VISUAL 
ANALYSIS

• Tableau Public
• IBM Many Eyes
• …

sense.us [Heer, Viegas, Wattenberg]



OTHERS
• buying products
• designing products
• …



THE PROCESS
according to visual analytics literature



THE SENSEMAKING LOOP

The Sense-
Making 

Loop

(re)represent

develop 
insight

produce 
results

gather 
information

ref [3]
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Buying a car:
• Gather information:

THE SENSEMAKING LOOP
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The Sense-
Making 

Loop

(re)represent

develop 
insight

produce 
results

gather 
information

Buying a car:
• Develop insight

– what is the most 
popular car?

• Go back to 
gathering more data
– find data on car sizes, 

prices, features, …

• Represent

THE SENSEMAKING LOOP



The Sense-
Making 

Loop

(re)represent

develop 
insight

produce 
results

gather 
information

Produce result:
• make a decision
• buy your car

THE SENSEMAKING LOOP



THE PROCESS
• There is not ONE process
• Processes depend on

– people
– disciplines
– questions
– external factors (time pressure, money, …)
– …



INTELLIGENCE ANALYSIS

ref [3]

proposed for some types of intelligence analysis



BUT…
• the description of this model is scarce 

in details
• more in-depth studies needed to 

understand how analysts make sense 
of information



EXAMPLE
• Field study at

– a very prestigious program in Intelligence 
Studies

– 300+ future intelligence analysts

Youn-ah Kang and John Stasko

ref [5]



EXAMPLE
• Field study at

– a very prestigious program in Intelligence 
Studies

– 300+ future intelligence analysts

• 3 teams, 10 weeks intelligence project

Youn-ah Kang and John Stasko

One team’s task:
Who are the key people, technologies and organizations that likely currently have or will develop the 
potential to disrupt or replace traditional US national security Intelligence Community (IC) analytic 
work flows and products with commercially available products available over the next 24 months?: 
Criteria that will be used to identify these key players are:
- Those that are not beholden to the IC or US Government as primary sources of funding.
- Those that are looking at future based events or actions that are outside the control of the 
forecaster/predictor.



EXAMPLE
Why?

Youn-ah Kang and John Stasko

Visual 
Analytics 

Design

Intelligence 
Analysis 
Practices

Knowledge
Gap



PROCESS COMPONENTS
• Constructing a conceptual model

– map of issues and concepts to investigate



PROCESS COMPONENTS
• Collection

– collect data from various sources
– often shared in collab data collection 

software (Zotero, RSS feeds, …)



PROCESS COMPONENTS
• Analysis

– process data to convert “data into 
knowledge”

– different methods used
– close connection to collection & 

production phase



PROCESS COMPONENTS
• Production

– synthesis of individual findings
– prepare presentation for decision makers
– checking and validation common



GENERAL PROCESS 
FINDINGS

1. the analysis process was not sequential 
but more parallel and organic

has loops but suggests an ordering

Wheaton’s model of the intelligence process [6]

reflects parallelism observed



GENERAL PROCESS 
FINDINGS

2. analysis does not only involve looking at data. 
A part of analysis just as important (or even 
more) is:
– finding out HOW to answer a question
– what to research
– what to collect
– what criteria to use

 successful VA systems need to support a tight 
integration of collection & analysis



GENERAL PROCESS 
FINDINGS

3. analysis is almost always a 
collaborative activity

http://www.youtube.com/watch?v=5i3xbitEVfs
http://www.youtube.com/watch?v=5i3xbitEVfs


GENERAL PROCESS 
FINDINGS

4. tools must support a variety of work 
styles and analysis methods



THE ROLE OF VA IN 
INTELLIGENCE

VA can help to improve intelligence work by
• externalizing the thinking process
• supporting source management
• support analysis with constantly changing 

information
• help create convincing production
• support (asynchronous) collaboration



THE ROLE OF VA IN 
SENSEMAKING

VA can help to improve sensemaking through
• accelerated search
• faster reading
• faster recognition of relationships
• hypothesis management
• structured presentation / argumentation
• interactive analysis & presentation



METHODS: HOW TO 
ANSWER A QUESTION
• At least 50 different methods exist in the 

intelligence community alone
– Analysis of Competing Hypotheses
– Social Network Analysis
– Geospatial Mapping
– Decision Matrix
– …



METHODS

detect the expected
discover the unexpected



ANALYTIC DISCOURSE
• people cannot effectively reason about 

hypotheses and scenarios unavailable 
to them

• how do you know what you don’t know?
– how do you know if you have generated all 

possible hypotheses?

Ackn. Remco Chang



HOW TO GENERATE 
HYPOTHESES?

Four principle strategies:
• Situational Logic
• Applying Theory
• Comparison with Historical Cases
• “Non-strategy” – data immersion

Ackn. Remco Chang



SITUATIONAL LOGIC
• Most common operating mode for intelligence 

analysts.

• Begins with consideration of concrete elements of 
the current situation.

• The situation is regarded as “one-of-a-kind” so 
that it must be understood using its own unique 
logic

• best for analyzing short-term developments

Ackn. Remco Chang, 7



Advantages:

• broad applicability (can analyze any 
situation)

• ability to integrate large amount of 
relevant details

SITUATIONAL LOGIC



SITUATIONAL LOGIC
Problems:

• Personal bias – projecting your own personal 
interpretation onto the subject of analysis. 
E.g. if you are analyzing a person, you may not 
know his/her beliefs, values, misperceptions, 
etc.

• Does not utilize what’s already known

Ackn. Remco Chang



THEORY
• A generalization based on the study of 

many examples of similar phenomenon.

• Advantage is that “theory economizes 
thought”
• It helps to identify the key elements (factors) 

in a given situation
• Allows the analyst to ignore the noise

Ackn. Remco Chang



THEORY
Problem:

• Assumes that the current situation falls 
into a known pattern
• Are two situations ever exactly the same?
• How does one generalize one into another?
• What assumptions are being made because of 

one’s mental bias?

Ackn. Remco Chang



SITUATION LOGIC 
VS. THEORY

Situation Logic

Theory

Ackn. Remco Chang



COMPARISON WITH 
HISTORICAL CASES
• Differs from Situational Logic in that present 

situation is interpreted in the light of a more or 
less explicit conceptual model based on 
similar situations in the past

• Differs from Theory in that there are not 
enough cases to form universally accepted set 
of rules.

Ackn. Remco Chang



COMPARISON WITH 
HISTORICAL CASES
• Typically used as a shortcut, when no 

data or theory available
• When time pressure is high

Ackn. Remco Chang



COMPARISON WITH 
HISTORICAL CASES

Problems:
• Vivid historical precedents often force 

themselves to the forefront of 
consideration

• (too) easy and convenient to assume that 
the current and past situation are 
equivalent based on known similarities

Ackn. Remco Chang



COMPARISON WITH 
HISTORICAL CASES

Problems:
• In US foreign policy, for example:

• In 1930s, policy makers adopted an isolation policy that 
would have worked well for preventing American 
involvement in WWI, but failed for WWII.

• Communist aggression were seen as analogous to Nazi 
aggression, leading to a policy of containment that would 
have prevented WWII.

• Vietnam was used as an argument against US 
preparations in the Gulf War – flawed because a 
difference in terrain

Ackn. Remco Chang



DATA 
IMMERSION
• Some analysts describe their work 

procedure as immersing in data without 
fitting data into any preconceived pattern.

• When pattern (answer/explanation) 
emerges  going back to data to check 
for support

Ackn. Remco Chang



DATA 
IMMERSION
• Problem:
• “Information cannot speak for itself”
• It requires a context (or a person’s mental 

model)

Ackn. Remco Chang



DATA 
IMMERSION

• Data immersion is often unavoidable as the situation is 
often too vague, too new, and too messy.

• However, keep in mind that this is “absorbing 
information”, not “analyzing information”

• Objectivity cannot be gained by “not having any 
assumptions”.  
• It is only possible by making multiple assumptions explicit so 

that they can be examined and challenged

Ackn. Remco Chang



CREATIVITY
• Be creative.  Think out of the box.  See all different 

perspectives.

• Work with colleagues who can challenge your 
thoughts

• Expose yourself to alternative ideas and concepts

• Work in an environment with creative thinking is 
encouraged

Ackn. Remco Chang



LOTS OF HYPOTHESES, 
NOW WHAT?

• Bad Strategies for Choosing a Hypothesis
• “Satisficing”

• Select the first identified alternative that’s good enough
• Incrementalism

• Focusing on a narrow range of alternatives without large deviation from 
existing position

• Consensus
• Agreement among collaborators

• Reasoning by Analogy
• Choosing the alternative that appears to avoid previous error (or to duplicate 

previous success)
• Rely on principles that discriminate bad from good

• Determine a set of principles and judge the hypotheses using these principles

Ackn. Remco Chang



BIASES
“Many functions associated with 
perception, memory, and information 
processing are conducted prior to and 
independently of any conscious 
direction.”

[ref 7]





WHAT DID YOU SEE?

you tend to see what you expect to see

 it takes more (unambiguous) 
information to see something 
unexpected than something expected





WHAT TO DO?
• objectivity is achieved by making basic 

assumptions and reasoning as explicit 
as possible

• let them be challenged by others, and 
self-evaluated for validity



PITFALLS
• selective perception

• biased by predispositions or mind sets
• looking for data that fits a hypothesis

• failure to generate appropriate hypotheses
• ignore important information or data

• failure to consider diagnosticity of evidence
• a piece of evidence can be used to support different 

arguments 
(e.g. a patient with high temperature is clearly ill but 
temperature has little diagnosticity to tell from which 
disease)

Ackn. Remco Chang



EXPERIMENT HYPOTHESES 
GENERATION & REJECTION

• Given three numbers: 2, 4, 6
• Discover the rule behind this sequence
• You are allowed to generate any 3 number 

sequence as many times as you’d like, and I will 
tell you if the sequence conforms to the rule



PITFALLS
• failure to reject hypotheses

– people generally seek confirming rather 
than disconfirming evidence

• optimal strategy:
– try to disprove your favorite hypothesis



THINKING AIDS
structuring analytical problems



EXTERNALIZATIONS
• depend on the type of analysis problem 

and its structure
• lists
• outlines
• tables
• diagrams
• trees
• matrices
• …



THINKING 
AIDS

• Multi-attribute Utility Analysis (Decision 
Matrix)

• Analysis of Competing Hypotheses



DECISION 
MATRIX

• divide and conquer
• e.g. buying a car

– what attributes are important
– how important is each attribute
– collect data



DECISION 
MATRIX



DECISION 
MATRIX



DECISION 
MATRIX



DECISION 
MATRIX



This was a multi-attribute utility analysis



ANALYSIS OF 
COMPETING 
HYPOTHESES
• thorough
• particularly appropriate for 

controversial issues
• automatically leaves a trail



ANALYSIS OF 
COMPETING 
HYPOTHESES



ANALYSIS OF 
COMPETING 
HYPOTHESES



Step 3

combines
step 1 + 2
into an externalization

work out how 
consistent one E is 
with one H
 work across rows

 do no work out 
how consistent one 
H is with one E (this 
is step 5)



Step 3

no diagnostic value 

diagnostic value 



IMPORTANT 
NOTES

• Step 2:
• Note the absence of evidence as well as its presence!  (In a Sherlock Holmes story, 

“the dog did not bark” was a vital clue)

• Step 4:
• Need to add new evidence?  Combine hypotheses?

• Step 5:
• All “+”s do not indicate a proven hypothesis, but the fewest “-”s are more likely to be 

true.
• Finding all supporting evidences for a hypothesis is too easy.  Finding a single 

evidence to disprove a hypothesis is hard (but the most significant).
• Analysts often notice that their judgments are based on a few factors as opposed to 

the mass of information that they initially thought that they had gathered.
• The matrix does not offer a solution!!



IMPORTANT 
NOTES

• Step 6:
• How flimsy is your conclusion?  
• If the key evidence turns out to be wrong, does that completely 

change your judgment?  
• What is that key evidence?

• Step 7:
• Need to report confidence level!
• Discuss findings in step 6.

• Step 8:
• What scenario could happen in the future that will change the 

outcome of your analysis?



SUMMARY
• Key aspects of ACH

– start with a full set of alternative 
possibilities

– identify and emphasize evidence with 
highest diagnostic values

– look for evidence against rather than for a 
hypothesis



LECTURE SUMMARY
You learned today:
• sensemaking as a general process of 

making meaning
• analysis methods to help “make sense” 

of a situation
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