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Background



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 
usability recommendations for their 
upcoming redesign. 

Specifically, we investigated:

● The functionality of the Data page and the 
data download experience

● The navigability and discoverability of data 
sets

● The overall aesthetics and adherence to 
usability heuristics of the website 

● The users of the IABP website and their 
goals

Figure: IABP Home Page



Background | Recruiting

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.

Ideal Experience Level

Expert1 5

Novice2 5

Total Participants 10

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



Background | Participants

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



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) 



Background | Study Methodology

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.

Study Flow

Moderator Introduction

Pre-Test Interview

Task 1

Task 2

Task 3

Post-Test Interview

Post-Test Questionnaire

Post-Task 3 Questions

Post-Task 2 Questions

Post-Task 1 Questions



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

● IABP has been cited in 40 
academic papers in the last year 

● IABP 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

Level 4 - Subtle
subtle problem, points to a 

future enhancement

Dumas and 
Redish Scale

Level 3 - Moderate
Has a minor effect on usability

Level 1 - Severe
Prevents completion of a task

Level 2 - Serious
Creates significant delay 

and frustration



Findings | SUS Results

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)

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

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



Findings | Overview

18 total findings within 8 areas

● Data Visualization
● Site Navigation
● Findability
● Limitations
● Discoverability 
● Downloading
● Information Architecture
● Help Documentation

Findings highlighted a need to improve 
information architecture, organization, 
communication, and to add critical features:

● download buttons and search capabilities
● filtering on data pages and maps
● bounding on maps
● bulk download

Highlighted Findings

1. Lengthy workarounds needed 
to download and save data

2. Lack of search bar or filtering 
capabilities

3. Difficulty with map interactivity

4. Participants get lost in the site 
navigation

5. Hardware information not 
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

“The frustration I have is that this [data set] isn’t 
saveable.” -P2

“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

Four out of six participants would proceed from this point
using a coded script to download the data. Two out of six
participants would manually transfer the data into CSV
format, a process that took one participant
approximately 2.5 minutes for a single data set.



Findings | Download Difficulties - Video Highlight

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

“So that would be one useful thing, to be 
able to go back and look up data, to be 
able to search. Basically, have some 
search bars. [...] This is all you got. You 
[have] to download the data and search 
through it yourself with your code right 
now to find what you want, basically.” -
Site Expert

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

Our site expert explained one missing 
feature - search capability - within the 
system that also doubles as a potential 
improvement. 



Findings | Search and Filter

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

“I would like it if there was a better way 
of filtering the data according to your 
needs. I’d like to filter the data by the 
domain or region, hardware, 
geographic, and institution.” -P1

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

Five out of seven participants explicitly
suggested that filters that would subset
the data for them would speed up their
workflow and make it easier and quicker
to find the data they need.



Findings | Search and Filter

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

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

Figure: Arctic Buoy interactive map

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

“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



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

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

Figure: Arctic Buoy interactive map

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.

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



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

“I tried to click on one but it pulled up a cluster of five.” -
P7

Figure: Arctic Buoy interactive map

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

“What’s interesting to me is that I am clicking on these 
buoys but these red dots are showing up. So I don’t 
actually know if I’m getting the buoy I want. There’s 
some confusion there that I can only work out if I plot 
the data myself.” -P3



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

“I would click away from this website because it seems 
like it’s not working - like if the data access isn’t working 
or looks a bit sketchy, I would have a lot of concerns 
about the data itself and not feel comfortable using 
it.” -P2

Figure: Arctic Buoy interactive map

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 
data itself.



Findings | Hardware Discoverability

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

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

“I gave up because it wasn't worth my time to
search through all the data.” -P4

Only one out of seven participants found the
Hardware page detailing each piece of equipment,
three out of seven participants confidently used
workarounds, and three out of seven participants
gave up and did not complete the task.

“I would ideally be able to find a specific piece of
data I am looking for based on hardware.” -P1

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

“I can’t even find where the data is in here.”-P4Users experienced lostness in multiple areas of the 
site including: 

● the data products page
● while using sidebar navigation
● while trying to locate data download features

As a result, not all users were able to complete the 
assigned tasks and multiple users expressed 
frustration with the site and its navigation and lack 
of wayfinding.

“I found a little difficult to navigate the website
— it’s confusing how there is no clear ‘mind
map’” -P7

“The data is there and visible, but it is a bit
tedious to navigate to get the data. It is like
there are three different ways to get the data
on the site.” -P1



Findings | Lostness

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 

● 1 user failed to complete the task

● 60% of successful users exceeded to minimum 
number of steps needed to complete the taskFigure: Average lostness score broken down by task, ranging from 0 

to 1 with 1 meaning the user is most lost



Findings | Lostness 



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

○ Click-and-drag functionality on maps

○ Filtering on data table and search functionality

○ Download process updates



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



Q & A



Reference 
Slides



Reference | Lostness Score



Reference | Task 1 - Readiness to Proceed



Reference | Task 1 - Difficulty Rating



Reference | Task 2 - Difficulty Rating



Reference | Task 3 - Difficulty Rating



Reference | Average Difficulty Rating
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