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Outline

• 7 factors of visual narrative flow

• analysis of 80 stories & authoring prototype

• 3 studies on preference, usability, and engagement

reader story

story
components

reader
input

visual
feedback



Navigation Input

https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
http://www.wsj.com/ad/pimco-rateandreaction.html


Design Space



Corpus of Stories

• 80 stories

• iterative coding

• mapped out 7 factors

# title navigation input level of control navigation progressstory layout role of visualization story progression navigation feedback

scroll button slider text vis anim text dots vis other doc slide cols equal figure annot. linear skip other text vis widget order

1 A Visual Introduction to Machine Learning ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

2 Scientific Proof that Americans are Completely Addicted to Trucks⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ sync

3 Fewer Helmets, More Deaths ⬤ ⬤ C C D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

4 A 3-D View of a Chart That Predicts The Economic Future: The Yield Curve ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

5 A Visual Analysis of Battle at the Berrics ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ sync

6 Budget Forecasts, Compared With Reality ⬤ ⬤ D D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

7 Human Development Trends, 2005 ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ hyb

8 Diary of a Food Tracker ⬤ ⬤ H H H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

9 How Americans Die ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

10 Visualizing MBTA Data: An Interactive Exploration of Boston's Subway System⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ vis

11 The World According to China ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

12 How the U.S. and OPEC Drive Oil Prices ⬤ C H D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

13 Scaling Mt. Everest: A Scroll Up the Icy Path ⬤ ⬤ C C C ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

14 Snow Fall: The Descent Begins ⬤ C C D ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

15 The Story of Jess & Russ ⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ sync

16 2014 Was the Hottest Year on Record ⬤ C C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

17 The World's Ball ⬤ ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

18 The Russia Left Behind ⬤ ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

19 The Water We Eat ⬤ C H C ⬤ ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ ⬤ sync

20 Ski Jumping ⬤ ⬤ C H C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ swap

21 The Dawn Wall: El Capitan’s Most Unwelcoming Route⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

22 Russia’s Endgame in Ukraine ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ swap

23 At Top Colleges, an Admissions Gap for Minorities ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

24 Greenland Is Melting Away ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

25 How Different Groups Spend Their Day ⬤ D D D ⬤ ⬤ 1 ⬤ graph ⬤ sync

26 Deconstructing the Past: A New Look at History ⬤ ⬤ D D D block ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

27 Dollar-a-Day Schools ⬤ ⬤ D D D image ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

28 ChopTainer ⬤ H C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

29 Neurotic Neurons: An Interactive Explanation ⬤ D D D ⬤ ⬤ 1 ⬤ tree hyb

30 The Year Ahead 2016: 50 Companies to Watch ⬤ ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

31 The Museum of the World ⬤ ⬤ - C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

32 Bloomberg Carbon Clock ⬤ D D D ⬤ 1 ⬤ ⬤ vis

33 Interactive: Global Emission ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

34 A Map of Olympic Medals ⬤ ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

35 Shaun White's Double McTwist ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

36 Bubble to Bust to Recovery ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

37 A Nation Divided ⬤ ⬤ D C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

38 342,000 Swings Later, Derek Jeter Calls It a Career⬤ C D C ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

39 52 Places to Go in 2015 ⬤ C C - ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

40 A Walk Through the Gallery ⬤ D D C ⬤ 2 ⬤ ⬤ ⬤ text

41 Illuminating North Korea ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

42 Walking New York ⬤ ⬤ C D - ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

43 Why Infectious Bacteria Are Winning ⬤ C D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

44 Hell and High Water ⬤ ⬤ H D D ⬤ time ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

45 Eigenvectors and Eigenvalues ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

46 Film Dialogue from 2,000 Screenplays, Broken Down by Gender and Age⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

47 What's Really Warming the World? ⬤ ⬤ H D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

48 If the Moon Were Only One Pixel ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

49 State of the Gadget Union ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

50 Why Pinellas County is the Worst Place in Florida to be Black and go to Public School ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

51 The Dark Side of Guardian Comments ⬤ C C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

52 Trolls of the West ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

53 Make Your Money Matter ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

54 Bond: License to Drive ⬤ ⬤ D C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

55 Every Last Drop - Water Saving Website ⬤ H C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

56 Green Honey ⬤ ⬤ C D D ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

57 The Clubs that Connect The World Cup ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

58 Gestalt Principles for Data Visualization ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ text

59 Money Wins Elections ⬤ C C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

60 The Air We Breathe ⬤ ⬤ H C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

61 Most Unlikely Comebacks: Using Historical Data To Rank Statistically Improbable Wins⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

62 Started From The Bottom ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ text

63 A Game of Shark and Minnow ⬤ C H D ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

64 Fleeing Syria for Europe: Safaa's fatal journey ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

65 New Energy Outlook 2016 ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

66 Introducing Serio Verify ⬤ H C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

67 Im Zentrum Des Geschehens ⬤ H C D ⬤ 2 ⬤ ⬤ ⬤ sync

68 Das Tunnelsystem der Rekorde ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

69 These Memories Won't Last ⬤ C C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

70 Fuglefjellet ⬤ C D D ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

71 Gun Deaths In America ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ vis

72 A Trail of Terror in Nice, Block by Block ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

73 The Sieve of Eratosthenes ⬤ ⬤ C D D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

74 The Wild Path: An Icelandic Adventure ⬤ C D C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

75 How Fed Rates Move Markets ⬤ C C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

76 What ECB Stimulus Has Done ⬤ H C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

77 Sizing Up The Olympics ⬤ C C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

78 The Internet of Things ⬤ D D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

79 Setting the Pace: The Fed Acts, Markets Move ⬤ ⬤ D D H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

80 What I Saw in Syria ⬤ ⬤ D D - slider ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

# title navigation input level of control navigation progressstory layout role of visualization story progression navigation feedback

scroll button slider text vis anim text dots vis other doc slide cols equal figure annot. linear skip other text vis widget order

1 A Visual Introduction to Machine Learning ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

2 Scientific Proof that Americans are Completely Addicted to Trucks⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ sync

3 Fewer Helmets, More Deaths ⬤ ⬤ C C D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

4 A 3-D View of a Chart That Predicts The Economic Future: The Yield Curve ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

5 A Visual Analysis of Battle at the Berrics ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ sync

6 Budget Forecasts, Compared With Reality ⬤ ⬤ D D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

7 Human Development Trends, 2005 ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ hyb

8 Diary of a Food Tracker ⬤ ⬤ H H H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

9 How Americans Die ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

10 Visualizing MBTA Data: An Interactive Exploration of Boston's Subway System⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ vis

11 The World According to China ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

12 How the U.S. and OPEC Drive Oil Prices ⬤ C H D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

13 Scaling Mt. Everest: A Scroll Up the Icy Path ⬤ ⬤ C C C ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

14 Snow Fall: The Descent Begins ⬤ C C D ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

15 The Story of Jess & Russ ⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ sync

16 2014 Was the Hottest Year on Record ⬤ C C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

17 The World's Ball ⬤ ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

18 The Russia Left Behind ⬤ ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

19 The Water We Eat ⬤ C H C ⬤ ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ ⬤ sync

20 Ski Jumping ⬤ ⬤ C H C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ swap

21 The Dawn Wall: El Capitan’s Most Unwelcoming Route⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

22 Russia’s Endgame in Ukraine ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ swap

23 At Top Colleges, an Admissions Gap for Minorities ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

24 Greenland Is Melting Away ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

25 How Different Groups Spend Their Day ⬤ D D D ⬤ ⬤ 1 ⬤ graph ⬤ sync

26 Deconstructing the Past: A New Look at History ⬤ ⬤ D D D block ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

27 Dollar-a-Day Schools ⬤ ⬤ D D D image ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

28 ChopTainer ⬤ H C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

29 Neurotic Neurons: An Interactive Explanation ⬤ D D D ⬤ ⬤ 1 ⬤ tree hyb

30 The Year Ahead 2016: 50 Companies to Watch ⬤ ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

31 The Museum of the World ⬤ ⬤ - C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

32 Bloomberg Carbon Clock ⬤ D D D ⬤ 1 ⬤ ⬤ vis

33 Interactive: Global Emission ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

34 A Map of Olympic Medals ⬤ ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

35 Shaun White's Double McTwist ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

36 Bubble to Bust to Recovery ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

37 A Nation Divided ⬤ ⬤ D C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

38 342,000 Swings Later, Derek Jeter Calls It a Career⬤ C D C ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

39 52 Places to Go in 2015 ⬤ C C - ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

40 A Walk Through the Gallery ⬤ D D C ⬤ 2 ⬤ ⬤ ⬤ text

41 Illuminating North Korea ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

42 Walking New York ⬤ ⬤ C D - ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

43 Why Infectious Bacteria Are Winning ⬤ C D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

44 Hell and High Water ⬤ ⬤ H D D ⬤ time ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

45 Eigenvectors and Eigenvalues ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

46 Film Dialogue from 2,000 Screenplays, Broken Down by Gender and Age⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

47 What's Really Warming the World? ⬤ ⬤ H D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

48 If the Moon Were Only One Pixel ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

49 State of the Gadget Union ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

50 Why Pinellas County is the Worst Place in Florida to be Black and go to Public School ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

51 The Dark Side of Guardian Comments ⬤ C C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

52 Trolls of the West ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

53 Make Your Money Matter ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

54 Bond: License to Drive ⬤ ⬤ D C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

55 Every Last Drop - Water Saving Website ⬤ H C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

56 Green Honey ⬤ ⬤ C D D ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

57 The Clubs that Connect The World Cup ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

58 Gestalt Principles for Data Visualization ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ text

59 Money Wins Elections ⬤ C C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

60 The Air We Breathe ⬤ ⬤ H C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

61 Most Unlikely Comebacks: Using Historical Data To Rank Statistically Improbable Wins⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

62 Started From The Bottom ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ text

63 A Game of Shark and Minnow ⬤ C H D ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

64 Fleeing Syria for Europe: Safaa's fatal journey ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

65 New Energy Outlook 2016 ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

66 Introducing Serio Verify ⬤ H C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

67 Im Zentrum Des Geschehens ⬤ H C D ⬤ 2 ⬤ ⬤ ⬤ sync

68 Das Tunnelsystem der Rekorde ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

69 These Memories Won't Last ⬤ C C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

70 Fuglefjellet ⬤ C D D ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

71 Gun Deaths In America ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ vis

72 A Trail of Terror in Nice, Block by Block ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

73 The Sieve of Eratosthenes ⬤ ⬤ C D D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

74 The Wild Path: An Icelandic Adventure ⬤ C D C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

75 How Fed Rates Move Markets ⬤ C C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

76 What ECB Stimulus Has Done ⬤ H C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

77 Sizing Up The Olympics ⬤ C C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

78 The Internet of Things ⬤ D D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

79 Setting the Pace: The Fed Acts, Markets Move ⬤ ⬤ D D H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

80 What I Saw in Syria ⬤ ⬤ D D - slider ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync



Design Space



Role of Visualization

https://www.theguardian.com/technology/2016/apr/12/the-dark-side-of-guardian-comments
http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html


Design Space



Level of Control

• components:

• & controlled:

https://www.nytimes.com/interactive/2015/03/19/upshot/3d-yield-curve-economic-growth.html
http://www.r2d3.us/visual-intro-to-machine-learning-part-1/
http://www.wsj.com/ad/pimco-rateandreaction.html


Design Space



Authoring Prototype



Overview of Studies

• mimic real-world stories
• scrollers and steppers

• machine learning story

• 3 studies to measure:
• preference

• usability

• engagement

[Brooke 1986]

[O’Brien, Toms 2010]

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/


Web Survey

• methodology
• 8 participants, free to explore
• measured usability & preference

• mixed preferences
• 3 stepper, 5 scroller

• similarly usable

• qualitatively
• stepper: progress bar, arrow keys
• scroller: less effort to scroll

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/


Observations & Interviews

• methodology
• 10 participants, 3 chapters, tablet
• measured usability & preference

• results
• above average usability
• 2/10 steppers

• “scrolling allowed me to see the 
transformations more fluidly”

• “scrolling is sexier in some ways, it
is unique … and just more fun”

[Sauro 2011]

http://www.r2d3.us/visual-intro-to-machine-learning-part-1/


• 4 conditions:

• which conditions are most engaging?

Crowdsourced Study

text static visual stepper scroller



Crowdsourced Study Results

• linear mixed effects analysis

• visualizations & animations engage

• no significance: steppers & scrollers



Discussion & Future Work

• choice of flow factors may need to vary

• results of study may not generalize

• explore other metrics for engagement

• compare against comprehension, time, completion, 
or attention



Visual Narrative Flow

• reader input, story 
components, visual feedback

• design space of 7 flow-factors

• corpus of 80 stories & 
authoring prototype

• 3 studies on usability, 
preference, and engagement

reader story

story
components

reader
input

visual
feedback

# title navigation input level of control navigation progressstory layout role of visualization story progression navigation feedback

scroll button slider text vis anim text dots vis other doc slide cols equal figure annot. linear skip other text vis widget order

1 A Visual Introduction to Machine Learning ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

2 Scientific Proof that Americans are Completely Addicted to Trucks⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ sync

3 Fewer Helmets, More Deaths ⬤ ⬤ C C D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

4 A 3-D View of a Chart That Predicts The Economic Future: The Yield Curve ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

5 A Visual Analysis of Battle at the Berrics ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ sync

6 Budget Forecasts, Compared With Reality ⬤ ⬤ D D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

7 Human Development Trends, 2005 ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ hyb

8 Diary of a Food Tracker ⬤ ⬤ H H H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

9 How Americans Die ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

10 Visualizing MBTA Data: An Interactive Exploration of Boston's Subway System⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ vis

11 The World According to China ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

12 How the U.S. and OPEC Drive Oil Prices ⬤ C H D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

13 Scaling Mt. Everest: A Scroll Up the Icy Path ⬤ ⬤ C C C ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

14 Snow Fall: The Descent Begins ⬤ C C D ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

15 The Story of Jess & Russ ⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ sync

16 2014 Was the Hottest Year on Record ⬤ C C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

17 The World's Ball ⬤ ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

18 The Russia Left Behind ⬤ ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

19 The Water We Eat ⬤ C H C ⬤ ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ ⬤ sync

20 Ski Jumping ⬤ ⬤ C H C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ swap

21 The Dawn Wall: El Capitan’s Most Unwelcoming Route⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

22 Russia’s Endgame in Ukraine ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ swap

23 At Top Colleges, an Admissions Gap for Minorities ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

24 Greenland Is Melting Away ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

25 How Different Groups Spend Their Day ⬤ D D D ⬤ ⬤ 1 ⬤ graph ⬤ sync

26 Deconstructing the Past: A New Look at History ⬤ ⬤ D D D block ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

27 Dollar-a-Day Schools ⬤ ⬤ D D D image ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

28 ChopTainer ⬤ H C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

29 Neurotic Neurons: An Interactive Explanation ⬤ D D D ⬤ ⬤ 1 ⬤ tree hyb

30 The Year Ahead 2016: 50 Companies to Watch ⬤ ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

31 The Museum of the World ⬤ ⬤ - C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

32 Bloomberg Carbon Clock ⬤ D D D ⬤ 1 ⬤ ⬤ vis

33 Interactive: Global Emission ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

34 A Map of Olympic Medals ⬤ ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

35 Shaun White's Double McTwist ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

36 Bubble to Bust to Recovery ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

37 A Nation Divided ⬤ ⬤ D C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

38 342,000 Swings Later, Derek Jeter Calls It a Career⬤ C D C ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

39 52 Places to Go in 2015 ⬤ C C - ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

40 A Walk Through the Gallery ⬤ D D C ⬤ 2 ⬤ ⬤ ⬤ text

41 Illuminating North Korea ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

42 Walking New York ⬤ ⬤ C D - ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

43 Why Infectious Bacteria Are Winning ⬤ C D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

44 Hell and High Water ⬤ ⬤ H D D ⬤ time ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

45 Eigenvectors and Eigenvalues ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

46 Film Dialogue from 2,000 Screenplays, Broken Down by Gender and Age⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

47 What's Really Warming the World? ⬤ ⬤ H D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

48 If the Moon Were Only One Pixel ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

49 State of the Gadget Union ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

50 Why Pinellas County is the Worst Place in Florida to be Black and go to Public School ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

51 The Dark Side of Guardian Comments ⬤ C C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

52 Trolls of the West ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

53 Make Your Money Matter ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

54 Bond: License to Drive ⬤ ⬤ D C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

55 Every Last Drop - Water Saving Website ⬤ H C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

56 Green Honey ⬤ ⬤ C D D ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

57 The Clubs that Connect The World Cup ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

58 Gestalt Principles for Data Visualization ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ text

59 Money Wins Elections ⬤ C C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

60 The Air We Breathe ⬤ ⬤ H C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

61 Most Unlikely Comebacks: Using Historical Data To Rank Statistically Improbable Wins⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

62 Started From The Bottom ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ text

63 A Game of Shark and Minnow ⬤ C H D ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

64 Fleeing Syria for Europe: Safaa's fatal journey ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

65 New Energy Outlook 2016 ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

66 Introducing Serio Verify ⬤ H C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

67 Im Zentrum Des Geschehens ⬤ H C D ⬤ 2 ⬤ ⬤ ⬤ sync

68 Das Tunnelsystem der Rekorde ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

69 These Memories Won't Last ⬤ C C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

70 Fuglefjellet ⬤ C D D ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

71 Gun Deaths In America ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ vis

72 A Trail of Terror in Nice, Block by Block ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

73 The Sieve of Eratosthenes ⬤ ⬤ C D D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

74 The Wild Path: An Icelandic Adventure ⬤ C D C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

75 How Fed Rates Move Markets ⬤ C C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

76 What ECB Stimulus Has Done ⬤ H C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

77 Sizing Up The Olympics ⬤ C C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

78 The Internet of Things ⬤ D D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

79 Setting the Pace: The Fed Acts, Markets Move ⬤ ⬤ D D H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

80 What I Saw in Syria ⬤ ⬤ D D - slider ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync
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# title navigation input level of control navigation progressstory layout role of visualization story progression navigation feedback

scroll button slider text vis anim text dots vis other doc slide cols equal figure annot. linear skip other text vis widget order

1 A Visual Introduction to Machine Learning ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

2 Scientific Proof that Americans are Completely Addicted to Trucks⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ sync

3 Fewer Helmets, More Deaths ⬤ ⬤ C C D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

4 A 3-D View of a Chart That Predicts The Economic Future: The Yield Curve ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

5 A Visual Analysis of Battle at the Berrics ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ sync

6 Budget Forecasts, Compared With Reality ⬤ ⬤ D D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

7 Human Development Trends, 2005 ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ hyb

8 Diary of a Food Tracker ⬤ ⬤ H H H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

9 How Americans Die ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

10 Visualizing MBTA Data: An Interactive Exploration of Boston's Subway System⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ vis

11 The World According to China ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

12 How the U.S. and OPEC Drive Oil Prices ⬤ C H D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

13 Scaling Mt. Everest: A Scroll Up the Icy Path ⬤ ⬤ C C C ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

14 Snow Fall: The Descent Begins ⬤ C C D ⬤ ⬤ 2 ⬤ ⬤ ⬤ sync

15 The Story of Jess & Russ ⬤ C C C ⬤ 1 ⬤ ⬤ ⬤ sync

16 2014 Was the Hottest Year on Record ⬤ C C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

17 The World's Ball ⬤ ⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ swap

18 The Russia Left Behind ⬤ ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

19 The Water We Eat ⬤ C H C ⬤ ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ ⬤ sync

20 Ski Jumping ⬤ ⬤ C H C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ swap

21 The Dawn Wall: El Capitan’s Most Unwelcoming Route⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

22 Russia’s Endgame in Ukraine ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ swap

23 At Top Colleges, an Admissions Gap for Minorities ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ text

24 Greenland Is Melting Away ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

25 How Different Groups Spend Their Day ⬤ D D D ⬤ ⬤ 1 ⬤ graph ⬤ sync

26 Deconstructing the Past: A New Look at History ⬤ ⬤ D D D block ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

27 Dollar-a-Day Schools ⬤ ⬤ D D D image ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

28 ChopTainer ⬤ H C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

29 Neurotic Neurons: An Interactive Explanation ⬤ D D D ⬤ ⬤ 1 ⬤ tree hyb

30 The Year Ahead 2016: 50 Companies to Watch ⬤ ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

31 The Museum of the World ⬤ ⬤ - C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

32 Bloomberg Carbon Clock ⬤ D D D ⬤ 1 ⬤ ⬤ vis

33 Interactive: Global Emission ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

34 A Map of Olympic Medals ⬤ ⬤ - D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

35 Shaun White's Double McTwist ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

36 Bubble to Bust to Recovery ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

37 A Nation Divided ⬤ ⬤ D C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

38 342,000 Swings Later, Derek Jeter Calls It a Career⬤ C D C ⬤ ⬤ 1 ⬤ ⬤ ⬤ sync

39 52 Places to Go in 2015 ⬤ C C - ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

40 A Walk Through the Gallery ⬤ D D C ⬤ 2 ⬤ ⬤ ⬤ text

41 Illuminating North Korea ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

42 Walking New York ⬤ ⬤ C D - ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

43 Why Infectious Bacteria Are Winning ⬤ C D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

44 Hell and High Water ⬤ ⬤ H D D ⬤ time ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

45 Eigenvectors and Eigenvalues ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

46 Film Dialogue from 2,000 Screenplays, Broken Down by Gender and Age⬤ C C D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

47 What's Really Warming the World? ⬤ ⬤ H D D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

48 If the Moon Were Only One Pixel ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

49 State of the Gadget Union ⬤ C C - ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

50 Why Pinellas County is the Worst Place in Florida to be Black and go to Public School ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

51 The Dark Side of Guardian Comments ⬤ C C D ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

52 Trolls of the West ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

53 Make Your Money Matter ⬤ H H C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

54 Bond: License to Drive ⬤ ⬤ D C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

55 Every Last Drop - Water Saving Website ⬤ H C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

56 Green Honey ⬤ ⬤ C D D ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

57 The Clubs that Connect The World Cup ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ vis

58 Gestalt Principles for Data Visualization ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ text

59 Money Wins Elections ⬤ C C C ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync

60 The Air We Breathe ⬤ ⬤ H C D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ text

61 Most Unlikely Comebacks: Using Historical Data To Rank Statistically Improbable Wins⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ sync

62 Started From The Bottom ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ text

63 A Game of Shark and Minnow ⬤ C H D ⬤ ⬤ 1-2 ⬤ ⬤ ⬤ ⬤ ⬤ text

64 Fleeing Syria for Europe: Safaa's fatal journey ⬤ C C C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

65 New Energy Outlook 2016 ⬤ C C D ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

66 Introducing Serio Verify ⬤ H C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

67 Im Zentrum Des Geschehens ⬤ H C D ⬤ 2 ⬤ ⬤ ⬤ sync

68 Das Tunnelsystem der Rekorde ⬤ C C - ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ vis

69 These Memories Won't Last ⬤ C C - ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

70 Fuglefjellet ⬤ C D D ⬤ ⬤ 3 ⬤ ⬤ ⬤ ⬤ sync

71 Gun Deaths In America ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ vis

72 A Trail of Terror in Nice, Block by Block ⬤ D D D ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

73 The Sieve of Eratosthenes ⬤ ⬤ C D D ⬤ ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ text

74 The Wild Path: An Icelandic Adventure ⬤ C D C ⬤ ⬤ 2 ⬤ ⬤ ⬤ ⬤ ⬤ sync

75 How Fed Rates Move Markets ⬤ C C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

76 What ECB Stimulus Has Done ⬤ H C C ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

77 Sizing Up The Olympics ⬤ C C C ⬤ slider ⬤ ⬤ 1 ⬤ ⬤ ⬤ ⬤ vis

78 The Internet of Things ⬤ D D D ⬤ 1 ⬤ ⬤ ⬤ ⬤ sync

79 Setting the Pace: The Fed Acts, Markets Move ⬤ ⬤ D D H ⬤ ⬤ ⬤ 1 ⬤ ⬤ ⬤ vis

80 What I Saw in Syria ⬤ ⬤ D D - slider ⬤ 1 ⬤ ⬤ ⬤ ⬤ ⬤ sync
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Crowdsourced Study Analysis

• linear mixed effects model

• fixed effects
• four narrative flows

• two chapters used

• random effects: intercepts and slopes
• participants

• engagement questions



Engagement Models
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Hybrid Example

(video)


