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How to leverage the pen capabilities to design interactions tailored to productivity and creativity?

Productivity and creativity support tools on desktop are often strongly structured, enabling users to perform advanced manipulations. This structure, however, bears constraints which become a liability when

these tools are adapted to interactive surfaces. We explore how the pen can be used to benefit from the structure while mitigating the constraints in the cases of spreadsheet work and music score writing.

Context Context

The spreadsheet’s powerful structure resides in its grid. But on interactive surfaces, this grid forms a . Y
The music score editor’s structure enables composers to

layer above the values that intercepts most of our actions. When we want to interact with the grid (b), create high-quality scores, but its derived constraints impede

navigate above (a), reach the cell values underneath (c), and go back and forth between these
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the more creative stages in the composition process. On

layers, our misinterpreted actions slow down the workHow.

interactive surfaces, this structure is barely adapted and the

T T e -

global interaction model does not offer more overdll

[o~]

© D E F G

i ) Gri flexibility. But because music score writing was initially

Cumings, Mrs. John Bradley (Florence Briggs Thayer) female 38 PC 17599

wv
o
o

Heikkinen, Miss. Laina female 26 STON/02.3101282
Futrelle, Mrs. Jacques Heath (Lily May Peel) female 35 113803
|AIIen, Mr. William Henry | male 35 373450
Moran, Mr. James male 330877
McCarthy, Mr. Timothy J male 54 17463
Palsson, Master. Gosta Leonard male 2 349909
Johnson, Mrs. Oscar W (Elisabeth Vilhelmina Berg) female 27 347742

designed for paper and not for desktop computer, there is

WK NOO VD WN R
c

HOQOQHHHO§~>
o

W wWwR WwWWwRE WP, w

nwuvnlbovwuwvwoununow

ey e el po’ren’riqlly more to do than fix por’rcabili’ry Issues.

773803
FZL50
FI0E77
7 MeCarthyy My Timothy S a/e 27463
F  FPalssor, Master Gosta Leonard /e ZL9909
F SJotnsory Mrs. Oscar W (Flisabetsr Vithelnina Berg/ remale 27 ZL7742

=
o

Design

What users can do - Review of commercial spreadsheet programs What users can and could do - Interviews Cogaiive Dimersions Composer

Activities Observations

We looked into what users can currently do with popular spreadsheet programs on various interactive We interviewed 9 composers to understand their : CD1. com! CD14.comd

surfaces and showed a lack of consistency between configurations. For instance, a double tap with the habits and the challenges they face with their

pen might put a cursor at the end of a value (a), or in the middle of it (b), or select the whole value (c). current desktop tools. We then conducted two H

CD14,com1 CD14,com2
CD2,com3

B Positive user experience ] Negative user experience
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What users could do - Elicitation study (= | What users could do - Workshop

We asked 16 participants to show us strateqgies [ |seoomancn retotongicn _peadncn _spsde,_ 7| sepaviancn_peiengncn_peavthcr __spes
P P 9 ERERERET .| am We led a workshop (3 hours) to confront two composers
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they could adopt to perform a list of operations. . . . .
y P P P i I I | 2| e with our design ideas and observe their reactions to the first

Overall, the results showed a lack of agreement S Wi | . .
i I I | 2| o iteration of our prototype. It allowed us to confirm our
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. e proposals to break the structure and refine many features.

34 . 0.2

between participants and a prevalence of pen use

for the selection of values inside cells, revealing a

The action | proposed is a good match for its intended purpose.

fertile ground for new pen-based interactions. = Prototype

©Very good match (,Good match -, Neutral -, Poor match , Very poor match

The action | proposed is easy to perform.

) Very easy () Easy ) Neutral -, Not easy () Not easy at all

Prototype Breaking the score’s linearity

A trial in the elicitation study

Breaking free from the navigation Iayer To enable composers to take a break from the score’s temporal structure and explore ideas freely like
they would on paper, we designed spaces that can be opened on the side of the score or between

To reduce the need to pan across the navigation layer and thus friction with the grid layer, we ., ,
staves (a). Composers can also leave parts of the score “in progress” and without bar structure.

implemented widgets that rely on the precision of the pen. The minitable shows an overview of the
° 7 °
dataset and lets users see and move beyond the viewport (a), but also select ranges of elements (b). Break’ng the score’s homogene’fy
Minivis plots can be bar charts, density plots or box plots and let users select rows based on values (c). To give more importance to the variability of content involved during the

composition process, we relaxed the interpretation of handwriting and

0 @ 0 \e e A\ e enabled different medium to coexist inside or around the score (b).
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Breaking through the grid layer

To mitigate friction between the grid and value layer, we designed distinctive pen-based interactions
to select elements. Tapping on a cell selects at grid-level (a), while drawing an unconstrained mark
within the boundaries of a cell selects at value-level (b). Such a selection can then be used for

advanced operations impossible without keyboard. For instance, to expand the selection rule (c).
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Harris, Mr. Henry Birkhardt Harris, Mr. Henry Birkhardt Mr. Henry Birkhardt
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McCarthy, Mr. Timothy J McCarthy, Mr. Timothy J Mr. Timothy J

Evaluation and Takeaways Evaluation and Takeaways

After a demonstration of the techniques, 6 data workers | pm— — . We showed the features to 8 composers who rated them and discussed about them during 1h30
explored their own dataset for 45 minutes while thinking i Y online sessions. Overall, they found the features easy-to-use and would like to use them when
aloud. Participants were generally satishied with the system, B composing. They usually could not do those with their current tools, or found workarounds to achieve

quickly became efficient in using it for various tasks, including their goals, emphasizing how leveraging the structure while lowering constraints could benefit them.

value-level manipulations and data transformations, and were

Q1: Do the actions shown in this video correspond to actions you would like to do when you compose? [ Yes [C1 More or less Il No
Q2: Are you able to carry out this type of action with the tools currently at your disposal? [ Yes 1 More or less Il No
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d b l e fo d erive new Insi g hTS fro m Th elr d ata Th af Th ey cou Id nt Q3: Do you find what is shown in the video difficult to use? [ Very easy [ Easy [C1 Neither difficult nor easy [ Difficult Bl Very difficult

achieve with desktop tools. It revealed how identitying and

a) Work in a Free Space b) Localization of Thinking Spaces c) Insertion and Manipulation of Bars
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exploiting the structure with pen-based interactions could

facilitate the use of spreadsheets on interactive surfaces.
Ratings of features related to breaking the score’s linearity
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