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Background | About the IABP

International Arctic Buoy
Programme (IABP)

20 research and operational
institutions from 9 countries

Mission

to maintain a network of
automatic data buoys that
monitor synoptic-scale fields of
sea level pressure, surface air
temperature, and ice motion



http://drive.google.com/file/d/1e61xFTqWmQh6RkvyFQ1J1X2W_cJOye2J/view

Background | About the IABP



http://www.youtube.com/watch?v=YUW9yrE34QA

Background | Goals

Assess the International Arctic Buoy
Programme (IABP) website to provide e T e e o

usability recommendations for their | Overvew Maps Data Publistons Researh News  Links
upcoming redesign.

U
\

Overview.

i

The participants of the IABP work together to maintain a network of drifting buoys in the ——

Arctic Ocean to provide ical and nic data for real-til —
oo . . requi and research purposes including support to the World [ ——
Spec Iflca I Iy We I nvestlgated . Committee Climate Research Programme (WCRP) and the World Weather Watch (WWW) 7
I * S’
Participants Data from the IABP have many uses. For example:
Contact Info 1. Research in Arctic climate and climate change, - ___7 ’

o
B
&5

. 4. Forcing, validation and assimilation into numerical climate models, and
d t d I d 5. Tracking the source and fate of samples taken from the ice.
a a own oa experlence Over 1000 publications have benefited from observations from the IABP!
The U.S. contributions to the IABP are coordinated through the U.S. Interagency Buoy

Program (USIABP), which is managed by the U.S. National/Naval Ice Center, and the
Polar Science Center, and represent several U.S. agencies, including the Department

g
:
g

@® The functionality of the Data page and the = 2 Rl i *

7%
i

of Energy, the National Aeronautics and Space Administration, the National Oceanic -
and Atmospheric Administration, the National Science Foundation, the Naval

@® The navigability and discoverability of data

Sets Oceanographic Office, the Office of Naval Research, and the U.S. Coast Guard. Crew members and scientists from the US Col
PSC CONTACTS haul a buoy across the sea ice during a deplo)

Ignatius Rigor, Coordinator of the IABP Yeckley is on bear watch, followed by SN Haff

Hardware Wendy Ermold, Data Manager of the IABP Pablo Clemente-Colén (pulling), and Dr. Dale

USNIC CONTACTS
Dr. Ludovic Brucker, Chlef Scientist, USNIC

dii

@® The overall aesthetics and adherence to e

usa bility heuristics Of the Website LTJG Sarena Padilla, Research Oﬁce Science Department, USNIC
Recent H‘ihhihﬁ

Figure: IABP Home Page

@® The users of the IABP website and their
goals



Background | Recruiting

Website User Breakdown

-

m Research Scientists
Meteorologists
= General Public

Ideal Experience Level

Expert’ 5
Novice? 5
Total Participants 10

TExpert = has downloaded data from IABP website 3 or more times
2 Novice = has downloaded data from the IABP website fewer than 3 times

Sent out a screener via email to 40+
research scientists from the following
fields:

@® Meteorologists
@® Oceanographers
® Climatologists
@® Geophysicists

We sought students and researchers
with differing levels of experience with
the IABP website.



Background | Participants

7 total participants from a range of scientific fields and student levels

Participants' Scientific Field Participants' Student Status
m Climatology
m Undergraduate
m Oceanography m Master's
m Geophysics PhD
. m Post-doctoral
m Electrical

Engineering m Not a student




Background | Participants

3 novice users (have used IABP site 2 or fewer times) and

4 expert users (have used IABP site 3 or more times)

Data Access Method Frequency of Use of IABP Website
7
w 6
[+}]
g 5
d = Direct Download 9
from IABP Site e 4
o
Via External Script s 3
5 2
= Does Not Access 3 1 1
Data 1
0

Never 1-2 times 3-5times 5+ times

Frequency of Use



Background | Study Methodology

Study Flow

I Moderator Introduction

Pre-Test Interview

Task 1

Post-Task 1 Questions

Task 2

Post-Task 2 Questions

Task 3
Post-Task 3 Questions

Post-Test Interview

Post-Test Questionnaire

Scenario

You are a climate scientist performing research where you are studying
drift in the Central Arctic region between 2019 and 2022, and you
heard that the International Arctic Buoy Programme might have some
data that you might find useful in your research.

Tasks

Task 1: Find out what data is available for download that would support
your research question.

Task 2: Find out if there are currently any buoys in the Central Arctic
region and what hardware that buoy has.

Task 3: Select a buoy ID from the list of buoys currently in the Central
Arctic and download the data for that buoy.



Findings




Findings | Successes

@® Deploys and maintains arctic
buoys

® Collects oceanic and
meteorological data used for
real-time operations and long-
term research

@® Provides users with highly
impactful and invaluable
resources

® |ABP has been citedin 40
academic papers in the last year

@® |ABP provides data for weather
and sea and ice forecasts used
by scientists and meteorologists



http://www.youtube.com/watch?v=KXjb6MRj_5U

Findings | Severity Ratings

Dumas and
Redish Scale

Level 1- Severe

Prevents completion of a task
Level 2 - Serious

Creates significant delay 2

and frustration
Level 3 - Moderate
Has a minor effect on usability
Level 4 - Subtle
subtle problem, points to a »v
future enhancement




Findings | SUS Results

Average SUS Score between all seven participants is 50.7 with a standard deviation of 21.6.

Question that most affected the score: | imagine most people would learn to use the IABP website very quickly.

100% System Usability Scale (SUS) Score by Participant
@ SUS Raw Score  ====Benchmark
80% 100 =
20
x 80
5 60% . 70 65
= g
: 50% ,2 60
g 40% g 50
o @ 40
@ 30
20% 20
10
0

0%

P4
Participant

0 20 40 50.7 60 68 80 100
SUS Score

Figures: Average SUS score for all participants in the IABP study plotted in context of percentile rankings of SUS scores (left); SUS score by
participant with Sauro’s benchmark line of 68 (right)



Findings | Overview

18 total findings within 8 areas

Highlighted Findings

@® Data Visualization

@ Site Navigation

: E:&‘?;tt’:gtgs 1. Lengthy workarounds needed

® Downloading . .

® Information Architecture 2. Lack Of S.earCh bar or filtering

@® Help Documentation capabilities
Findings highlighted a need to improve 3. Difficulty with map interactivity
information architecture, organization, . ) )
communication, and to add critical features: 4. Participants get lost in the site

navigation
download buttons and search capabilities 9

filtering on data pages and maps 5. Hardware information not

bounding on maps )
bulk download discoverable




Findings | Download Difficulties

The button to download the raw data does not actually save the data, necessitating that users
employ lengthy workarounds to get the data in a usable form.

Severity Ranking: 2 (Serious) - creates significant delay and frustration

4 iabp.apl Four out of six participants would proceed from this point
using a coded script to download the data. Two out of six
ohioniait it or "0 i i Hhem Tl Wnn o | participants would manually transfer the data into CSV

300234060321940 2022 04 00 269.1667 269.1667 B2.96146  149.02660  1032.20 -0.04
300234060321940 2022 05 00 269.2083 269.2083 82.95984 149.09277 1032.10 -0.06 N H
300231060321940 2022 06 00  269.2500 269.2500 §2.95809  149.13925  1032.00 -0.07 forn 1at, a process that took one participant
300234060321940 2022 07 00  269.2917  269.2917  82.95665 149.22143  1031.50  -0.09

300234060321940 2022 08 00  269.3333  269.3333  82.95576  149.27055 1031.20 -0.12 . . .
300234060321940 2022 09 00 269.3750  269.3750 82.95675 149.31572  1030.60 —0.15 apprOX|mate|y 2.5 minutes for a Slngle data set.
300234060321940 2022 10 00  269.4167  269.4167 82.95928  149.36109  1030.20 -0.18

300234060321940 2022 11 00  269.4583  269.4583  82.96311 149.41235 1029.60  -0.22
300234060321940 2022 12 00  269.5000  269.5000 82.96710  149.47890  1029.00  -0.26
300234060321940 2022 13 00  269.5417  269.5417 82.97043  149.56192  1028.30  -0.29
300234060321940 2022 14 00  269.5833  269.5833  82.97281  149.64930  1027.80  —0.32 P . . . .,
300234060321940 2022 15 00  269.6250  269.6250  82.97394  149.73803  1027.10 -0.36 Th f t t- I h th t th d t t t
300234060321940 2022 16 00  269.6667  269.6667 82.97379  149.82756  1026.50  —0.40 e rrustration avels tha IS [aala set] isn
300234060321940 2022 17 00  269.7083  269.7083  82.97270  149.91201  1025.80  -0.45
300234060321940 2022 18 00  269.7500  269.7500 82.97111  149.99008  1025.20  -0.49 " _p9o
300234060321940 2022 19 00  269.7917  269.7917  82.96930  150.05765 1024.40  -0.53 Saveable. -
300234060321940 2022 20 00  269.8333  269.8333  82.96804  150.11788  1023.70  -0.57
300234060321940 2022 21 00  269.8750  269.8750  82.96782  150.17151  1023.00 -0.59

‘ o “I could copy paste this, but that would be awful.” -P7
Figure: Result of user clicking ‘LEVEL 1’ button to access

raw data - a .dat file opened in browser



Findings | Download Difficulties - Video Highlight

2 B,

H oaw Mo meEsrn0o0 =



http://drive.google.com/file/d/1_pcTWPpwI-bj9kR5kIy0tLNtG58sApu4/view

Findings | Search and Filter

No search bar or filtering features present in the current website.
Severity Ranking: 2 (Serious) - creates significant delay and frustration

A Buoys Re q Ove ast Wee . . ..
BuoylD |WMO |YearBuoy Type| Owner |Logistics|Latest Report|Latitude|Longitude| BP | Ts | Ta DATA Our Slte eXpel’t eXpIaIned one mISSIng
300234060321940 | 2601516 | 2022 | iceBTC2 AARI 031042023 | 88.289 50060 [1030.10[-14.18 | -go0 | NIELEE] HH H
s “ il Bl Ml feature - search capability - within the
300234060324930 | 2601517 | 2022 iceBTC2 AARI 03/04/2023 86.95463 143.28886 1029.40 ( 41.91 | -999 .
300234061160580( 2601713 | 2022 | iceSVPB AARI 03042023 | 89.37200 | 19125740 |1025.20| -g99 | -g9e | [CELEE SyStem that aISO dOUbIeS asa pOtentIaI
300234061162580 | 2601714 2022 |  iceSVPB AARI 03/04/2023 86.74560 | 136.97200 |1021.50| -999 | -999 improvement.
300234061164500 | 2601716| 2022 |  iceSVPB AARI 0310472023 | BB.54300 | 14549200 |102350 -998 | -see |LSLEE!
Vi :

—_— So that would be one useful thing, to be
300234065495020 | 4801636 | 2018 | AXIB USIABP UsiaBp 031042023 | 77.16840 | -139.45580 |1025.10|-10.00| 28.80
300234065495190| 4801639 | 2018 | AXIB USIABP UsiABP 03042023 | 70.26160 | -127.93540 |1034.50|-28.60| 550 able to go baCk and IOOK Up data, to be
300234065438190( 4801658 | 2018 | AXIB USIABP USIABP 0300412023 | 75.88600 | -78.05220 |1028.80-17.30|-28.00 | IRNCALEE! able to SearCh. Bas’ca”y, have some

; . . LEVEL1 ..
300234067423040 | 4801663 | 2018 | Ice Ball USIABP Healy 03004/2023 | 83.91408 | -78.30939 |1035.30|-20.20| -88% _ Search bars [] ThIS is a” you got You
300234067527540 | 4801686 | 2020 | Ice Ball USIABP Healy 03/04/2023 | 7572831 | -150.20531 |1035.40|-17.55| -so0 | [IELEE!
[have] to download the data and search
300234068044050 | 2601510| 2022 |  iceBTC2 AARI 03042023 | 87.71379 | 16179619 |1024.40|-16.04| -999 h . ' f . h . h
300234068287880| NA | 2020 urr osu MOSAIC 03/04/2023 | 77.03560 | 33.80400 | -999 | -989 | -899 th roug I t y ourselir wi t y our COde r ’g t
A : "

300434063448890 | 4802615 | 2022 | SIMB3 CRREL 0310372023 7186614 | -7.74026 | -899 | 0.00 |-0.06 Lauan now tO f’nd What yOU Want, baSIca//y -

Site Expert

Figure: Arctic Buoy data table; data shown is not in chronological order



Findings | Search and Filter

No search bar or filtering features present in the current website.
Severity Ranking: 2 (Serious) - creates significant delay and frustration

Five out of seven participants explicitly

A Buoys Re g Ove ast Wee

BuoylD | WMO |Year|Buo Owner |Logistics|Latest Report|Latitude|Longitude| BP | Ts | Ta DATA f d b

v Y Type = e . == suggested that filters that would subset
300234060321940 | 2601516 | 2022 | iceBTC2 AARI 03/04/2023 | 88.28974 | 141.50060 |1030.10(-14.18| -998
300234060324930 | 2601517 | 2022 | iceBTC2 AARI 03/04/2023 | 86.95463 | 14328886 |1029.40 | 41.91 | -999 @ the data fOI’ them WOUId Speed Up thelr
300234061160580 | 2601713 | 2022 |  iceSVPB AARI 03/04/2023 89.37200 | 191.25740 (1025.20| -999 | -999 WOkalOW and make it easier and quicker
300234061162580 | 2601714 | 2022 | iceSVPB AARI 03/04/2023 | 8674560 | 136.97200 |1021.50| -999 | -998 @ .
300234061164500| 2601716 | 2022 |  iceSVPB AARI 03042028 | 8854300 | 14549200 [102350 009 | -ose | [ EEEERN to flnd the data they need'
300234065495020 | 4801636 | 2018 AXIB USIABP USIABP 03/04/2023 77.16840 | -139.45580 |1025.10|-10.00 | 28.80 LEVEL1
300234065495190 4801639 | 2018 | AXIB USIABP USIABP 0310472023 | 7026160 | -127.83540 |1034.50|-28.60| 550 @
300234065498190 | 4801658 | 2019 AXIB USIABP USIABP 03/04/2023 75.88600 | -78.05220 |1028.90 (-17.30|-28.00 @ ”I WOUId Iike it If there WaS a better Way
300234067423940 | 4801663 | 2018 | Ice Ball USIABP Healy 03/04/2023 | 8391408 | -78.30339 |1035.30-20.20 | -998 LEVEL1 o . .
of filtering the data according to your
300234067527540| 4801686 | 2020 | ce Ball USIABP Healy oan4z028 | 7572891 | -150.20831 |1035.40|-17.55 | -ose | [ EEEER
/ . .

300234068044050 | 2601510 2022 | iceBTC2 AARI 03/04/2023 | 87.71379 | 161.79619 |1024.40|-16.04 | -999 LEVELT needS. I d Ilke tO fll tel’ the data by the
300234068287880| NA | 2020 urr osu MOSAIC 03/04/2023 77.03560 | 33.80400 -999 | -999 | -988 @ dom a Iﬂ OI’ FegIO n, h a rdwa Fe,
3004340634486890 | 4802615 | 2022 | SIMB3 CRRAEL 03/03/2023 | 71.86614 | -7.74026 | 899 | 0.00 |-0.06 @

geographic, and institution.” -P1

Figure: Arctic Buoy data table; data shown is not in chronological order



Findings | Search and Filter

No search bar or filtering features present in the current website.
Severity Ranking: 2 (Serious) - creates significant delay and frustration

Six out of seven participants used the map to
locate a buoy within the specified region.

“It would be nice to have a coordinate bounding
tool (lat/lon) - as many subsetting methods as
possible.” -P2

“If there was an ability to subset that would be
pretty cool.” -P3

“If there was simply a date column, that would be
great for my work...that would be a nice quality of
life thing.” -P2

Figure: Arctic Buoy interactive map



Findings | Map Interactivity

Participants had difficulty interacting with buoys on the map, causing them to worry that they
were missing data or using the tool incorrectly.

Severity Ranking: 2 (Serious) - creates significant delay and frustration

Participants initially expressed that they liked the maps
feature for the visualization and interactivity elements,
citing that this visual data is helpful when trying to find
buoys in a particular area.

. "]

“This is a really nice feature they have to click on
buoys.” -P4

00234065495020, AXIB

300434064565600, SIMB3|

“I will look at maps and imagery - it's a pretty cool thing
to see what information is available.” -P3

Figure: Arctic Buoy interactive map



Findings | Map Interactivity

Participants had difficulty interacting with buoys on the map, causing them to worry that they
were missing data or using the tool incorrectly.

Severity Ranking: 2 (Serious) - creates significant delay and frustration

5 out of 6 participants indicated that the map did not
behave as expected.

“I tried to click on one but it pulled up a cluster of five.” -
pP7

L | “What's interesting to me is that | am clicking on these
%g&ow . , | buoys but these red dots are showing up. So I don't

: actually know if I'm getting the buoy | want. There's
some confusion there that | can only work out if | plot
the data myself.” -P3

Figure: Arctic Buoy interactive map



Findings | Map Interactivity

Participants had difficulty interacting with buoys on the map, causing them to worry that they
were missing data or using the tool incorrectly.

Severity Ranking: 2 (Serious) - creates significant delay and frustration

Some participants expressed concern that they were
missing buoys that would have critical data, and one
participant cited this as a reason they would click away
from the website altogether due to a lack of trust in the
dataitself.

“I would click away from this website because it seems

00234065495020, AXIB

ootz M X /ot like it's not working - like if the data access isn't working
or looks a bit sketchy, | would have a lot of concerns
about the data itself and not feel comfortable using
it." -P2

Figure: Arctic Buoy interactive map



Findings | Hardware Discoverability

Participants had significant difficulty finding what hardware a particular buoy has.

Severity Ranking: 2 (Serous) - creates significant delay and frustration

Only one out Of seven partiCipantS found the ”I gave up because It Wasn't Worth my t’me to
Hardware page detailing each piece of equipment, search through all the data.” -P4
three out of seven participants confidently used
workarounds, and three out of seven participants “I would ideally be able to find a specific piece of
gave up and did not complete the task. data | am looking for based on hardware.” -P1
BuoylD | WMO |Yeal|Buoy : me;r : I;ogl;:;lcs La;est R>eport> La;l;ude I-.l;ngliude BP | Ts
300234060321940 | 2601516 2022' iceBTC2 AARI 03/04/2023 88.28974 141.50060 |1030.10(-14.18] -
300234060324930 | 2601517 2022' iceBTC2 AARI 03/04/2023 86.95463 143.28886 |1029.40( 41.91 | -
300234061160580 | 2601713 2022' iceSVPB AARI 03/04/2023 89.37200 191.25740 1025.20| -999 | -
300234061162580 | 2601714 2022' iceSVPB AARI 03/04/2023 86.74560 136.97200 1021.50| -999 | -

Figures: Arctic Table page with Buoy Type column with corresponding hardware (left); List of buoy IDs and hardware on Maps page (right)



Findings | Lostness

Participants become lost in the navigation of the site and often find it difficult to find what they
are looking for.

Severity Ranking: 1 (Severe) - prevents the completion of task

Users experienced lostness in multiple areas of the “I can’t even find where the data is in here.”-P4
site including:
@ the data products page “I found a little difficult to navigate the website
® while using sidebar navigation — it's confusing how there is no clear ‘mind

@® while trying to locate data download features map'" -P7

As a result, not all users were able to complete the “The data Is there and visible, but it Is a bit
assigned tasks and multiple users expressed tedious to navigate to get the data. It is like
frustration with the site and its navigation and lack there are three different ways to get the data
of wayfinding. on the site.” -P1



Findings | Lostness

Average Lostness Score by Task

0.9

0.8

07 0.631

0.6
. 0.382

0.4

Lostness Score

o 0.187

0.2

0.1

Task 1 Task 2 Task 3

Figure: Average lostness score broken down by task, ranging from O
to 1 with 1meaning the user is most lost

Task 1
@® 2 users failed to complete the task

® 100% of successful users exceeded the
minimum number of steps needed to complete
the task

Task 2
@® 2 users failed to complete the task

@® 80% of successful users exceeded the minimum
number of steps needed to complete the task

Task 3
@® 1user failed to complete the task

® 60% of successful users exceeded to minimum
number of steps heeded to complete the task



Findings | Lostness

International Arctic Buoy Programme | Cognitive Map
‘Ashisigh Bunch | Crys Sahae | Rich Camposano | Rob Kamin | Andrew Pham

International Arctic Buoy Programme | Cognitive Map
Ashisigh Bunch | Crys Saha | Rch Camposano | Rob Kamin | Andrew Pham

International Arctic Buoy Programme | Cognitive Map
Ashieigh Bunch | Crys Sehae | Rich Camposano | Rob Kamin | Andrew Pham
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Reflections




Reflections | Study Design

If we were to run this study again, we would:

@® Recruit more novice users, especially those who have never used the
website

@® Conduct a heuristic evaluation to start the process

Further investigate information architecture for the website

@® Add tasks to test other parts of the website, like the data directory or
research pages



Reflections | Future Testing

Suggestions for future testing:

@® Dig deeper into information architecture through other techniques like
card-sorting

@® Upon adding additional features, test new features and their placement
and prominence on website

O Click-and-drag functionality on maps
O Filtering on data table and search functionality

O Download process updates



What you do makes
a difference, and
you have to decide
what kind of
difference you
want to make.




Q&A
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Slides




Reference | Lostness Score

Average Lostness Score by Task

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

0.631

0.382

0.187

Lostnhess Score

Task 1 Task 2 Task 3



Reference | Task 1 - Readiness to Proceed

Readiness to Proceed After Task 1

7
6
(7]
)
[
[«]
x4
Q
(a4
S 3
5
3 2
o 1
1
0
0
1 2 3 4 5

Readiness to Proceed Rating (1= Very Ready, 5 = Not at all Ready)



Reference | Task 1 - Difficulty Rating

Task 1Difficulty Rating

7
6

2]

8 5

c

[=]

2 4

Q

('

s 3

£

3 2

o 1
1
o 0

1 2 3 4 5

Difficulty Rating (1= Very Easy, 5 = Very Difficult)



Reference | Task 2 - Difficulty Rating

Task 2 Difficulty Rating
7
6
(2]
@ 5
o
2
2 4
(]
o
5 3
g
3 2
© 1 1
1 :
0 0
0
1 2 3 4 5

Difficulty Rating (1= Very Easy, 5 = Very Difficult)



Reference | Task 3 - Difficulty Rating

Task 3 Difficulty Rating

Count of Responses

1 2 3 4 5
Difficulty Rating (1= Very Easy, 5 = Very Difficult)



Reference | Average Difficulty Rating

Average Difficulty Rating by Task

Average Difficulty Rating

Task 1 Task 2 Task 3
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