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FROM SUPPORTING EXPERTS TO ENGAGING THE PUBLIC
DESIGNING COLLABORATIVE VISUAL ANALYTICS TOOLS: 



INTERDISCIPLINARY BACKGROUND

▸ Electrical Engineering 

▸ Fine Arts Background 

▸ Computer Science
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WHO AM I & WHAT AM I DOING
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How can we combine fine arts and computer science? 

How can art make CS reach beyond CS audiences? 
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WHO AM I & WHAT AM I DOING

▸ I design, develop and evaluate novel visualization & interaction 
techniques to help people solve complex problems.  

▸ Human-Computer Interaction (HCI) 

▸ Collaborative Visual Analytics (CVA) 

▸ Computer Supported Collaborative Work (CSCW) 

▸ Visual Analytics (VA) 

BIO



DOMAINS

▸ Business Intelligence 

▸ Intelligence Analysis 

▸ Urban Planning  

▸ Civil Engineering 
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WHO AM I & WHAT AM I DOING



MY RESEARCH APPROACH & METHODS

▸ Ethnography 

▸ Observational User Study 

▸ Case Study 

▸ System Building 

▸ Qualitative & 
Quantitative Evaluation 

6

WHO AM I & WHAT AM I DOING

▸ Understanding the domain 
specific problems 

▸ Designing visualization & 
interaction technologies 

▸ Evaluating & analyzing the 
effect 



MY MAIN RESEARCH CONTRIBUTIONS
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PhD, VAST 2010, InfoVis 2012

PhD, HICS 2013, ITS 2011

PhD, VAST 2014, Best Paper Award

Postdoc, CSCW 2015, City Life

Postdoc, IEEE VIS 2015, Personal Vis

WHO AM I & WHAT AM I DOING

MSc., ICCC 2010 
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OUTLINE OF THE TALK

▸ Collaborative Visual Analytics (CVA) 

▸ A selection of my projects: 

▸ CLIP 

▸ Participatory Urban Design 

▸ Contributions 

▸ Vision & Future Directions
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CVA PROJECTS CONTRIBUTIONSCLIP URBAN DESIGN VISION & FUTURE DIRECTIONS
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WHY COLLABORATE VISUAL ANALYTICS (CVA)?
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▸Collaboration: 

▸Diverse backgrounds/expertise  

▸Quality of work 

▸Individual bias  

▸Task Load 

▸Visual Analytics: 

▸ Visual representation & interactive exploration

CVA
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COLLABORATIVE VISUAL ANALYTICS: CHALLENGES
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Users Multiple backgrounds

Cognition Foraging & sensemaking

Analysis results Consensus, shared insight

Evaluation Social interaction around data

Visual representations Multiple displays, novel I/O

Isenberg et al., Infovis, 2012

CVA
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CLIP (COLLABORATIVE INTELLIGENT PAD)
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Narges Mahyar and Melanie Tory, “Supporting Communication and Coordination in 
Collaborative Sensemaking”, IEEE Transaction on Visualization and Computer 
Graphics (VAST 14), 2014. [Best Paper Award]

PROJECTS CLIP

CLIP is a collaborative thinking space that helps people to 
record, organize, and share their externalizations.
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RESEARCH PROBLEMS
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▸ How to support collaborative sensemaking? 

▸ How to support externalizations? 

▸ organize, record, and share findings, hypotheses, and 
evidence. 

▸  Evaluate the effect on awareness, communication & 
coordination? 

PROJECTS CLIP



 CVA | PROJECTS: CLIP, URBAN DESIGN | CONTRIBUTIONS | VISION & FUTURE DIRECTIONS

CAMBIERA: FOR COLLOCATED VISUAL ANALYTICS OF DOCUMENT COLLECTIONS
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Isenberg & Fisher, 2012

PROJECTS CLIP
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CONTEXT

▸ Task:  VAST 2006 challenge, a mystery task 

▸ Dataset: 240 documents 

▸ Setting: Collocated collaborative analysis 
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PROJECTS CLIP
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LINKED COMMON WORK (LCW)

▸ LCW: automatically Identifying and visually representing 
similarities between collaborators’ work 

▸ Partial merging 

▸ Full merging
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PROJECTS CLIP
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ZClub

PARTIAL VS. FULL MERGING
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Laura Alex Mary

ZGeorge

Works

ZPlaza

ZISPSMember

Meetings

PROJECTS CLIP
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CLIP: VIDEO
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PROJECTS CLIP
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EVALUATION OF LINKED COMMON WORK (LCW)

▸ Experimental comparison of CLIP to a baseline tool 

▸ Baseline tool: CLIP without LCW
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PROJECTS CLIP
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BASELINE TOOL
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Laura Alex Mary

ZClub

ZGeorge

Works

Laura Alex Mary

ZClub

ZGeorge

ZPlaza

ZISPS

Member

Meetings

PROJECTS CLIP
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USER STUDY & DATA GATHERING
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▸ 16 groups of 3, 8 groups in each condition 

▸ Worked for 90 minutes 

▸ Used CLIP or Baseline 

▸ Followed by semi-structured interview

PROJECTS CLIP
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HYPOTHESES

21

▸ Linked Common Work will improve: 

▸ H1: Performance 

▸ H2: Communication 

▸ H3: Coordination 

▸ H4: Awareness

PROJECTS CLIP
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METRICS AND ANALYSIS

▸ Performance 

▸ Scoring scheme (from Isenberg et al., 2012): 

▸ Positive points for finding and connecting relevant 
facts 

▸ Negative points for incorrect hypotheses 

▸ Number of key documents found (out of 10)
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PROJECTS CLIP
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METRICS AND ANALYSIS: DEVELOPING NEW METRICS

▸ Conversation analysis 

▸ Classified and counted statements of 7 different types 

▸ 2 coders, Krippendorff’s alpha = 0.91 

▸ Spent around 520 hours on data analysis
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PROJECTS CLIP
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METRICS SCHEME
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DH Discussion / generating Hypotheses

RV Referring to Visualization

CO Coordination

SA Seeking Awareness

VF Verbalizing Findings

QF Question about Findings

RU Related but uncategorized

PROJECTS CLIP



 CVA | PROJECTS: CLIP, URBAN DESIGN | CONTRIBUTIONS | VISION & FUTURE DIRECTIONS

HYPOTHESES
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Score 

Key Documents 

BT 

CLIP 

H1: Better performance 

p<0.001

p<0.001

PROJECTS CLIP



 CVA | PROJECTS: CLIP, URBAN DESIGN | CONTRIBUTIONS | VISION & FUTURE DIRECTIONS

HYPOTHESES
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H4: Less reliance on verbal communications for awareness

p<0.06

p<0.01

PROJECTS CLIP
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FUTURE APPLICATIONS OF THIS PROJECT

▸ LCW for different domains, e.g. co-authoring documents 

▸ LCW for different collaborative settings, e.g. distributed 
software development
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PROJECTS CLIP
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PARTICIPATORY URBAN DESIGN
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Ronald Kellett, Kellogg Booth, Narges Mahyar, “Collaborative Technology for Stakeholders 
Engagement in Urban Design”, Information Technology and City Life Workshop, CSCW 2015, 
March 2015. 

PROJECTS URBAN DESIGN
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BEFORE I ARRIVED AT UBC: RESEARCH PROBLEM

▸ How to use visualization and collaboration technologies to 
increase public engagement?
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PROJECTS URBAN DESIGN
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▸ Multi-touch tabletop 
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DEPLOYED VERSION

▸ Large-screen wall 
displays  

▸ Visualization for 
sustainability metrics

PROJECTS URBAN DESIGN
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MY ROLE IN THIS PROJECT: NEW RESEARCH PROBLEMS

▸ What are the limitations of a single shared interactive 
display in supporting collaborative analysis scenario? 

▸ What are the ways which we can design multi-display eco-
system to better support multi-users’ interactions?
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PROJECTS URBAN DESIGN
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MY ROLE IN THIS PROJECT: METHODS

▸ Observed the system in action 

▸ Interviewed and closely worked with experts 

▸ Led the design and mentored 2 students to develop new 
features 

▸ Leading the evaluation: an observational study
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PROJECTS URBAN DESIGN



 CVA | PROJECTS: CLIP, URBAN DESIGN | CONTRIBUTIONS | VISION & FUTURE DIRECTIONS

DESIGN OBJECTIVES

▸ Personal displays 

▸ Individual space to explore and customize data  

▸ Visual history 

▸ Record and review session history 

▸ Tracking the session, understanding decision making
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PROJECTS URBAN DESIGN
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INTEGRATING INDIVIDUAL DISPLAYS 

▸ iPad 3D viewer app 

▸ Improve interactions with the 3D wall display 

▸ iPad indicator app 

▸ Improve interactions with metrics 

▸ iPad history app 

▸ Record and visually represent the interaction history

34

PROJECTS URBAN DESIGN
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SUPPORTING GROUP DYNAMICS
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PROJECTS URBAN DESIGN



 CVA | PROJECTS: CLIP, URBAN DESIGN | CONTRIBUTIONS | VISION & FUTURE DIRECTIONS

INDIVIDUAL & GROUP DISCOVERY
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PROJECTS URBAN DESIGN
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FUTURE APPLICATIONS OF THIS PROJECT

▸ Use of multi-display eco-system for public engagement 

▸ Evaluate the effects on: 

▸ learning 

▸ engagement 

▸ collaboration dynamics
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PROJECTS URBAN DESIGN
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CONTRIBUTIONS

MY MAIN RESEARCH CONTRIBUTIONS

▸ Proposing a framework for CVA + role of note taking 

▸ The effects of integrating record keeping into a CVA tool 

▸ Introducing LCW method, new metrics for CVA 

▸ Metrics for engagement 

▸ Investigating a multi-display CVA tool for engagement
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VISION: TOWARDS MORE ENGAGING DESIGNS

▸ Develop effective & engaging visualization techniques & 
collaboration technologies 

▸ Develop theories about engagement 

▸ Bring more design elements to CS 

▸ Explore potentials of multi-touch surfaces for engaging 
novice users 

▸ Revisit principles and guidelines for CSCW
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VISION & FUTURE DIRECTIONS
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SHORT-TERM RESEARCH GOALS

▸ Collaborative note taking in different settings and domains 
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▸ LCW for different domains, e.g. co-authoring documents

▸ Use of multi-display eco-system for public engagement

VISION & FUTURE DIRECTIONS
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SHORT-TERM RESEARCH GOALS

▸ Visualization design for public engagement

41

VISION & FUTURE DIRECTIONS

▸ Infographics & donut charts based on domain experts’ suggestions
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SHORT-TERM RESEARCH GOALS

▸ Understanding user engagement
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Low engagement High engagement

SynthesizeExpose Involve Analyze Decide

Narges Mahyar, Sung-Hee Kim, and Bum Chul Kwon, “Towards a Taxonomy for Evaluating User 
Engagement in Information Visualization“,  Workshop on Personal Visualization: Exploring Everyday Life, 
IEEE VIS 2015, 4 pages, 2015. 

VISION & FUTURE DIRECTIONS

http://blogs.ubc.ca/namahyar/files/2015/10/IEEEVIS_engagement-taxonomy.pdf
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LONG-TERM RESEARCH GOALS

▸ Multimodal interaction for collaboration 

▸ Evaluation methods for InfoVis & CSCW 

▸ Visual storytelling  

▸ Visualization for personal discovery, e.g. health data 

▸ Bridging between computational/analytics & design/fine 
arts
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VISION & FUTURE DIRECTIONS
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INFOVIS & CSCW RESEARCH AT MSR
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VISION & FUTURE DIRECTIONS

Society of Appliances SketchStory
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SketchStory: Telling More Engaging Stories with Data 

through Freeform Sketching 

Bongshin Lee, Rubaiat Habib Kazi, and Greg Smith 
           

 
     (a)                                                    (b)                                                                       (c) 

Fig. 1. Telling a story using SketchStory: (a) A presenter sketches out an example icon and chart axis, (b) Upon recognition of the 
chart axis, SketchStory completes the chart with underlying data by synthesizing from example sketches, and (c) The presenter 
interacts with the charts.  

Abstract—Presenting and communicating insights to an audience—telling a story—is one of the main goals of data exploration. 
Even though visualization as a storytelling medium has recently begun to gain attention, storytelling is still underexplored in 
information visualization and little research has been done to help people tell their stories with data. To create a new, more 
engaging form of storytelling with data, we leverage and extend the narrative storytelling attributes of whiteboard animation with pen 
and touch interactions. We present SketchStory, a data-enabled digital whiteboard that facilitates the creation of personalized and 
expressive data charts quickly and easily. SketchStory recognizes a small set of sketch gestures for chart invocation, and 
automatically completes charts by synthesizing the visuals from the presenter-provided example icon and binding them to the 
underlying data. Furthermore, SketchStory allows the presenter to move and resize the completed data charts with touch, and filter 
the underlying data to facilitate interactive exploration. We conducted a controlled experiment for both audiences and presenters to 
compare SketchStory with a traditional presentation system, Microsoft PowerPoint. Results show that the audience is more 
engaged by presentations done with SketchStory than PowerPoint. Eighteen out of 24 audience participants preferred SketchStory 
to PowerPoint. Four out of five presenter participants also favored SketchStory despite the extra effort required for presentation. 

Index Terms—Storytelling, data presentation, sketch, pen and touch, interaction, visualization
 

1 INTRODUCTION 
One of the main goals of Information Visualization (InfoVis) is to 
help people gain insights—finding underlying patterns and 
relationships between bits of data hidden by raw quantity—more 
easily through their innate perceptual and cognitive capabilities. 
Accordingly, over the last two decades, the InfoVis research 
community has focused on developing techniques and systems that 
facilitate gaining insights by representing abstract information in 
interactive, visual forms. Although effectively presenting or 
communicating these insights to others is often one of the main end-
goals of data exploration, until recently insight presentation and 
communication has been relatively less explored by the InfoVis 
research community. But there is now a growing interest in novel 
forms of storytelling techniques with data, commonly known as 

narrative visualization [39]. As an emerging medium, narrative 
visualization can borrow techniques from existing storytelling 
sources (e.g., comics, posters, etc.) [39], and extend them to develop 
a more engaging form of storytelling. 

In a form of narrative visualization called whiteboard animation 
(also known as video scribing) [36], the presenter produces a 
sequence of dynamic sketches along with synchronized narration to 
vividly tell a story. There is anecdotal evidence that this may be 
more effective for delivering information than traditional 
presentations. LectureScribe allows people to create animated 
whiteboard lectures by capturing handwriting along with voice [10]. 
Dean has used LectureScribe to develop supplementary content for 
undergraduate and graduate algorithms courses in the computer 
science department. Informal feedback from his students in these 
courses suggests that these animated whiteboard lectures were very 
effective as a learning aid. Rom also claims that people like seeing 
other people’s pictures, and that, in most presentation situations, 
audiences respond better to hand-drawn images than to polished 
graphics [35]. The narrated, animated content creation and 
expressive graphic style makes whiteboard animation a very unique 
and engaging form of storytelling. As such, it has attracted both 
audiences and artistically-inclined presenters, and has become 
increasingly popular in domains such as advertising and education 
(e.g., [24][36]). However, producing high-quality whiteboard 
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OBSERVATIONAL STUDY
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Narges Mahyar, Ali Sarvghad, and Melanie Tory, “Note Taking in Co-located Collaborative Visual analytics: 
Analysis of  an Observational Study”, Information Visualization, vol. 11, no. 3, pp. 190-204, July 2012. 

Narges Mahyar, Ali Sarvghad, and Melanie Tory, “A closer look at note taking in the co-located collaborative 
visual analytics process,” IEEE VAST 2010. 

PROJECTS
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COSPACES (COLLABORATIVE WORKSPACES)
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Narges Mahyar, Ali Sarvghad, and Melanie Tory, “Observations of  Record-Keeping in Co-located Collaborative 
Analysis”, HICSS 2013. 

Narges Mahyar, Ali Sarvghad, Melanie Tory and Tyler Weeres “CoSpaces: Workspaces to Support Co-located 
Collaborative Visual Analytics,” DEXIS 2011, Nov 2011. 

PROJECTS


