
Search Support for 
Exploratory Writing

Jonas Oppenlaender1, Elina Kuosmanen1, Jorge Goncalves2, Simo Hosio1

1 University of Oulu
{first.last}@oulu.fi

2 University of Melbourne
{first.last}@unimelb.edu.au

INTERACT ‘19, Sept 4, 2019, Paphos, Cyprus



Jonas Oppenlaender, University of Oulu INTERACT’19, Sept 4, 2019, Paphos, Cyprus

The Problem: Complex Search Needs

● Cheap camp grounds with an epic view

● Fine art galleries accessible via wheelchair

● Mediocre movies with epic visual effects
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Sources on the Web
Online Search Engines (Google),
Open Knowledge Bases (Wikipedia),
Social Media (Twitter),
Social Networks (Facebook),
Question & Answer websites (Quora),
Crowdsourcing Platforms (Mechanical Turk)
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The Problem
● Online search engines are optimized to 

support the most popular queries
● Difficulty to get an overview of 

information space
● Cognitive effort

Need to support complex search and discovery 
of unpopular information
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Aim
Support
searchers...

● ...to get an
overview of the 
information space

● ...in finding 
relevant informa- 
tion quickly
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Context: “Exploratory Writing”

● Cognitive exploration (“thinking on paper”) 
with the aim of gathering information

● Exploring & reflecting upon a topic, 
understanding different perspectives

● Typically: multiple complex searches
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GAS
A crowd-powered web-based tool
supporting exploratory writing
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GAS Data Model

Ideas: Solutions to a given problem

Criteria: Search dimensions

Ratings: Assessment of how well idea
fulfills the criteria
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GAS
Query Interface

❶: Criteria with 
sliders for faceted 
filtering of ideas

❷: Ordered list of 
ideas

1 2
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Within-Subject User Study (n=24)
● 2 short writing tasks (“articles”)
● 2 criteria per task
● 2 conditions:

OSE: Online Search Engine (Google)
OSE+GAS: Online Search Engine + GAS

● Questionnaire
Mental effort, task difficulty, usefulness,
adherence to criteria, writing quality

● Follow-up interview



Jonas Oppenlaender, University of Oulu INTERACT’19, Sept 4, 2019, Paphos, Cyprus

Three Crowdsourced Knowledge Bases
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Writing Task: Example

Write an article about a way of curing lower 
back pain that incurs a high cost to the 
patient and has a high efficiency.
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Data Analysis

● Quantitative

○ Likert-scale questionnaire items

● Qualitative:

○ Thematic coding (Braun and Clarke 2006)
of interview notes
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Results

Mental effort

Difficulty/Easiness

Finding inspiration

Finding information

Usefulness*

Support of writing

Criteria adherence

Writing quality

(* not significant)

OSE OSE+GAS
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● Which of your
two articles
is better?

● Which tool would 
you prefer for 
supporting
article writing?
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Exploratory Writing Framework
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Exploratory Writing Strategies
● Source-of-Inspiration

○ Find “seed ideas” and google for more
● Knowledge-Driven

○ Use intuition and prior knowledge
● Structure-Driven

○ Develop structure and fill the blanks
● Hybrid
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Limitations

● Upfront data collection 
required

● Laboratory experiment: 
observer effect, 
ecological validity

● Self-reported quality

● Extrinsic motivation
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Conclusion

● GAS facilitates finding relevant 
information quickly

● GAS is a beneficial companion to online 
search engines

● GAS supports creativity: tap into the 
subjective views of the crowd
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Motivation
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Example
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Example
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Related Work
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Crowdsourcing and Crowd-powered Search
● Crowdsourcing systems supporting search 

often fail to support exploration
■ One-off queries
■ Multiple queries
■ Post-query exploration of information 

space
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Method
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User Study
1. Within-subject user study (n=24)
● 2 short writing tasks, 2 conditions:

Search Engine (Google)
Search Engine + GAS

● Questionnaire: Mental effort, difficulty, 
usefulness, adherence to criteria, quality

● Semi-structured interview
2. Workshop (n=6)
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Results
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Results
● support of writing
● less mental effort
● less difficult
● more useful
● adherence to criteria
● Writing quality

Mental effort

Difficulty

Finding inspiration

Finding information

Usefulness

Support of writing

Criteria adherence

Writing quality
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Conclusion


