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Executive Summary
Great Lakes Aquatic Nonindigenous Species Information System, GLANSIS is a
database with information on aquatic nonindigenous species for the Great Lakes.
This report covers the usability testing conducted on the GLANSIS database. Our
team focused on undergraduate and graduate students as participants for the
usability tests.

Our team conducted usability tests on five total participants through a Zoom virtual
environment. Our team asked pre-test and post-test questions to gauge the
participant’s preliminary knowledge and additional information they want to share
after completing tasks. The five tasks focused on three main features: the advanced
species search, the species profile page, and the map explorer.

Our team recorded the testing data on an Excel spreadsheet and synthesized the
results. From these results, our team gathered the following findings:

● The home page can be confusing to find information.
● The advanced species search results page does not seem clickable.
● The Species Profile page is text-heavy and has low readability.
● The Map Explorer feature is not intuitive.
● The Map Explorer feature’s feedback is not noticeable.

These are our team’s recommendations, respectively:
● The three main features of the database can be located at the center of the

home page, while the FAQ and Additional Resources buttons can be
positioned in the footer.

● In the advanced species search results table, the species picture, scientific
name, and common name should be prioritized and clickable.

● To increase readability, information on the Species profile page can be
categorized by hierarchy of information and blocked in a pattern that can be
followed by users.

● The map explorer page can utilize the principles of hierarchy grids to
prioritize user interface elements connected to a particular function.

● The map explorer feature’s feedback can be more apparent, and the map
itself can indicate loading through the use of blur.



Introduction
Great Lakes Aquatic Nonindigenous Species Information System, GLANSIS is a
database that aims to improve access to information on aquatic nonindigenous
species for the Great Lakes. What started just as a database has now developed
newer tools after conducting a series of interviews with educators and other users
of the database. The website has tools such as profiles, map explorer, risk
clearinghouse and references.

The team at GLANSIS plans to move beyond the higher level analysis and focus on
college educators, and particular features. In this report, our focus is on the usability
features of the website. We therefore conducted a heuristic evaluation to analyze the
features of this website with a metric and to then identify issues that users might be
facing.

Throughout the usability testing, we focused on these criteria:
1. How the users use the Species List Generator to search their desired

information of any invasive species, and where they get confused with
the tool.

2. How the users use the Map Explorer to find out the distribution of any
species during a certain time period, and where they get confused with
the tool

The main purpose of the study is to get a better understanding of our target user
group as well as the main features of the database. Our target user base is biology
and ecology undergraduate educators. Our team chose to focus on this group
because the GLANSIS team plans to integrate an “Educator’s Hub” in their next
update of the database. By focusing on these aspects in our evaluation we would
uncover the best possible user flows to get to the intended information while also
focusing on the functionality and aesthetic of the features.

Methods

The team started by creating a one task test collaboratively to pilot for the entire
study. This pilot task consisted of all the components of a usability test including an
objective, a script, the task list, pre- and post test questions as well as the optimal
results expected from the user. We tested this pilot on members of the team to
finesse the process of our usability tests. We made changes based on how the
moderator sounded (tried to make it more personable) as well as focused on making
the tasks more easy to follow. Based on our pilot study, we followed suit on the
improvements and put together a testing plan.

Our team decided to change the route for participants from what we had been
previously doing for our studies. We decided to focus on students who are also
covered under the ‘educator’ user base. The reason for doing so was to investigate



the website through the eyes of students, who may especially not be well equipped
with professional information and who might also be naive to databases. The main
criteria was to focus on students who use databases to accompany their educational
studies. Our additional criteria, as suggested by the stakeholders as well, was to
include undergraduate students. We also carefully selected students from biology
backgrounds and to diversify the sample, we included students from other disciples
as well.

Recruitment was mainly done through a personal network. We selected five
participants, from which two were female and three were male. From the provided
age brackets, three participants were between the ages of 24-30 and two
participants were between the ages of 17-23. Most of the participants had a lot of
experience with academic research however none of them were familiar with
GLANSIS.

Participants 1 Participants 2 Participants 3 Participants 4 Participants 5

Color

Gender Male Male Female Male Female

Age
range 24-30 24-30 17-23 24-30 17-23

Role
Umich medical
graduate student

Umich CSE
graduate student

Purdue
engineering
undergrad
student

Umich EECS
graduate student

FAU
Computer
Science
Undergrad

Charact
eristics

A lot of
experience of
academic
researches; has
some knowledge
about invasive
species, don't
need our
introduction

Familiar with
different search
engines and
database system;
has some
knowledge about
invasive species,
don't need our
introduction

Comfortable
with academic
research and
reports; has
basic
knowledge of
database
systems

Familiar with
academic researches
especially for thesis
searching; has some
knowledge of
database systems;
almost no knowledge
of invasive species

Familiar with
computer
systems +
databases;
has some
knowledge
about
invasive
species

Figure 1. Participants charts

Our testing plan included a technical plan, moderator script, pre-test questions, the
tasks along with the success criteria and post-test questions.  One full test requires
the user to finish 5 tasks. The first two tasks focus on the general usage of the
Species List Generator. The third task aims to test the different filters of Species List
Generator. The last two tasks are aiming to test the Map Explorer tool. More detail of
the tasks are included in Appendix A.  Our tests were conducted online through
zoom and were also recorded. Each team member conducted one test except one
team member who conducted two. Participants were aware that they were being
recorded and were asked for consent. Each test started with the moderator reading



out verbatim the script that carefully explained what the test was about and asked
the pre-test questions. After which, the participants were provided with the task
steps one at a time to execute the usability test. The moderator would
simultaneously observe and take notes of the participants behavior and insights.
After all the tasks were completed by the participant, they were asked any additional
questions the moderator might have noted and ended with post-test questions. The
results from the observations were analyzed through the Rainbow Spreadsheet
method and findings were presented.

Findings and Recommendations

Summary Results
The usability test shows some UI problems on homepage, species list page, species
profile page, and the Map Explorer page. The layout or the composition of the UI
elements should be rearranged into a more hierarchical structure so users can
interact with the system more intuitively. The interaction feedback also needs to be
redesigned to provide users a better interaction and guidance of using the system.
The functionality of GLANSIS is complete and complex, so the redesign of the
interaction is essential for a better user experience.

Key Findings & Recommendations

Key Finding #1: Lack of Homepage hierarchy
All test participants start the test from the GLANSIS homepage, but some
participants explore the homepage for several seconds before entering the correct
page to start the task. We believe the main reason is that the homepage does not
create a hierarchy of elements. One of our participants said: “The big blocks look
nice, but I really get confused by the functionality inside the blocks. Why FAQ,
Contribute, and Additional Resources are in the same kind of blocks as the previous
three (Species List Generator, Map Explorer, and Risk Assessment)? I don’t think
they are of the same level of importance.” In addition, the “Follow us on Twitter” link
is too small, as almost every participant did not notice the link.



Figure 2. Blocks of main functionality of GLANSIS, but the bottom three actually does
not share the same functional importance with the top three

Recommendation #1:
From the viewpoint of web design, the FAQ and Additional Resources blocks can be
positioned in the footer part of the website since they are not as important as the
other three blocks on the homepage. The navigation bar on the top of the website
can be larger so it’s more obvious to users. “Follow us on Twitter” link can be put in
the footer part as an extra contact information. The hierarchy of the home page
sessions can be redesigned to get a more intuitive user experience.

Figure 3. Header part of GLANSIS homepage. The navigation bar is marked in red
rectangular, which is too small compared to the rest elements



Figure 4. Footer part of GLANSIS homepage. Compared to many other modern
websites, this footer contains too little information.

Key Finding #2: The Counterintuitive Design of the List of Species
During the first two tasks, 4 of the 5 participants get confused with the species list
page. They either don’t know how to enter the species profile page or think they are
done with the task. The reason is that the species list page does not show a good
navigation to users. 2 participants thought the species list was the end of the
searching, and after we told them that it is not the target page, 3 participants in total
clicked on the photo intuitively in order to go to the profile page, but the only way
for users to go to the profile page is clicking the scientific name of the species. This is
counterintuitive and also not obvious on the list page.

Figure 5. List of species generated by Species List Generator



Recommendation #2:
A recommended solution is to put the columns of scientific name and common name
before the columns of taxonomic group and family, and make species photo,
scientific name, and common name all clickable and guide users to the species
profile page. The three elements should have an obvious change when it’s hovered,
focused, or activated, so users will know what they are doing with the elements.

This solution can also save the spaces for other information on one species. If other
columns can be clickable and will guide users to pages other than species profile
pages in the future, this will be compatible.

Key Finding #3: Species Profile Page Has a Poor Readability
4 of 5 participants had difficulty in finding out the first sighting after they arrived at
the species profile page. 3 of them choose to use the “ctrl+f”(“command+f” for Mac
users) function provided by the browser to find out the observation information on
the page. The main reason is that the page does not categorize different sessions
well. The text amount is overwhelming for most users so they just give up reading at
the first glimpse.

Figure 6. Screenshot of paragraphs on Rusty Crayfish species profile.



Recommendation #3:
The corresponding pages can also be streamlined in their instructions and other
information that may not be vital to every user can be linked through those pages.
This would help in reducing the amount of text information on the page and make
the information easier to read. The information in all the pages could also be
synchronized and follow a similar hierarchy so that it is easier for the user to follow.
More images could be used to make the page less cluttered. For the species page, our
recommendation is to categorize different information of a species and make
information blocks. Different information should be well categorized, so users can
go to the category where the information is located. Even if users want to read all the
text in the species profile page, paragraph blocks can also increase the overall
readability of the page, so users will not get lost during the reading.

Figure 6. The contents index of the Wikipedia page of rusty crayfish. As a good example
of categorization, Wikipedia has good readability with large amounts of text.

Key Finding #4: The UI of Map Explorer needs to be improved
Participants took the longest average time to finish the Map Explorer tasks, which
indicates that there must be some problem here. The first problem of the Map
Explorer is the overall UI layout. All 5 participants have problems finding different
information on the Map Explorer page. The hierarchy of the page is not intuitively
designed, so users have a difficult time finding the keys to start a search. The text
information on the page is too much for a search tool, which increases the difficulty
of using the tool.



Figure 7. Map Explorer top UI elements



Figure 8. The Search function itself is far away from the map.

Recommendation #4:
The Map Explorer page should be redesigned following the rule of hierarchy grids.
To be more specific, consider relationships between different UI elements and
emphasize the most important element. For example, the search filters should be
closer to the map itself, and the quick map species should be a hidden option
standing away from the map and the search filters. The text description about the
tutorial and the Map Explorer itself can be put in another individual page since they
are not necessary when users conduct a search process. The map shape indicator
may change from text description to legends on the map. The GLANSIS team should
do more specific design on this since they know more about the importance of
different UI elements.



Key Finding #5: Lack of Feedback on Map Explorer Interaction
Another problem about Map Explorer is the feedback when users interact with the
tool. Participants tend to get confused when they are interacting with the Map
Explorer since the feedback is too minimal for users to notice. The most obvious one
is that users will repeatedly click on the search button while the map is loading. The
“Mapping in progress” does show up when the map is loading, but no one noticed
that before we pointed it out.

Figure 9. Loading hint is too hard to see.

Recommendation #5:
Giving the feedback for users is important for interacting with the website. During
the loading process, it can show an interactive progress bar with the sentence
“Mapping in progress” in the map area. For making the progress bar stand out, the
map can be blurred a little bit during loading it.

Discussion
While we believe we successfully completed our usability testing on GLANSIS
website, there were some limitations. Since we wanted to conduct the usability
testing with professional undergraduate biology/ecology educators, we sent out a
lot of emails targeting those people. However, unfortunately, we could not recruit
those kinds of people. So, we decided to focus on students who are also covered



under the ‘educator’ user groups. It was still working because GLANSIS’s aim was
building an educational hub in their system. We conducted the usability testing with
five undergraduate and graduate students. As part of the future study, we would like
to suggest to our stakeholders to consider doing more usability tests with
biology/ecology undergraduate educators who are the primary user groups.

Conclusion
We conducted usability testing of the GLANSIS website based on our prior studies.
Through usability testing, we were able to identify the weaknesses and strengths of
the current website. We selected five students as our participants for the usability
testing. From our observations and notes during the testing, we determined five key
findings as well as corresponding recommendations: (1) The FAQ and Additional
Resources blocks can be positioned in the footer part; (2) Putting the columns of
scientific/common name before the columns of taxonomic group and family &
Making species photo, scientific name, and common name all clickable; (3) The
corresponding pages of Species Profile Page can be streamlined in their instructions
& Other information can be linked through those pages; (4) The Map Explorer page
should be redesigned following the rule of hierarchy grids rule; (5) Showing an
interactive progress bar with the sentence “Mapping in progress” in the map area on
Map Explorer page.
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Appendices

Appendix A. Moderator Script & Task Description

Hi my name is ____. Thank you so much for agreeing to participate in our usability test!
We are working with GLANSIS to improve their database for use by biology/ecology
educators like you.

We would just like to inform you that we will be recording this session. The reason for
recording is so that we may be able to go back to the test and be able to analyze the
results. Please let us know if you are not comfortable with the recording.

We will go ahead and explain a set of tasks that should take you 2-3 minutes to
complete. Please try to intuitively navigate the website. Remember that we are testing
the system and not your performance. If you have any questions on the task, feel free to
ask us. If you feel that you want to quit a task at any time, don’t hesitate to quit and move
on to the next task.

During this session, we will be here with you and we may ask you some questions from
time to time. Before we start, do you have any questions for me or the team?

Tasks

1. Navigate to the correct species search page and utilize the advanced search to
find the rusty crayfish profile page.

2. Use the rusty crayfish profile page to find information on the first sighting in the
Great Lakes area.

3. Do not use the common name, genus or species line in the search page to find
any invasive species profile.

4. From the home page, navigate to the map explorer feature. Look up the
distribution of the rusty crayfish species in the Great Lakes area. Find out which
state has the most overall reports of rusty crayfish.

5. Add rusty crayfish sighting reports from 2018 and 2020 (not 2019) to the map.
Identify the states that have clusters of rusty crayfish reports in these years.



Appendix B. Pre-test Questionnaire & Post-test Questionnaire

Pre-Test Questions

1. Are you more comfortable with using the internet (online resources) to gather
information than using  physical resources (books and journals)?

2. Can you tell us what website/system you usually use for searching information if
there is any?

3. What tasks do you usually conduct with that website/system?
4. Have you ever used GLANSIS before?

Post-Test Questions

1. How difficult are these task assignments? (1=very easy, 5=very difficult)
2. How would you describe your overall experience with GLANSIS?
3. If you could change one feature in the GLANSIS website, what would it be and

why?
4. What do you expect to see in GLANSIS in the future?



Appendix C. Questionnaire Responses

Questions p1 p2 p3 p4 p5

Pre-test

1. Are you more
comfortable with
using the internet
(online resources)
to gather
information than
using physical
resources (books
and journals)? Internet Internet Online Online Online

2. Can you tell us
what
website/system
you usually use
for searching
information if
there is any?

Google,
Pubmed Bing Google Google Google

3. What tasks do
you usually
conduct with that
website/system?

Literature
research

Everything
almost

If they need
info or
answers.
Everyday
tasks (how
big is 10
cm).
Research-wi
se for
classwork.

Almost
everything.

Looking for
information for
almost
everything

4. Have you ever
used GLANSIS
before? No No No No No

Post-test

1. How difficult are
these task
assignments?(1=v
ery easy, 5=very
difficult) 2

1 for T1-3, 5
for T4-5 2 2 4



2. How would you
describe your
overall experience
with GLANSIS?

Functionality is
complete, but
the overall
result layout
structure is
confusing

Probably not
for a general
public

Overall
rating of 4 for
experience.
Seems to be
barebones
for a
website.

It is providing
lots of
valuable
information
for biology
related
people, but it
is not for
general
people

It took a lot of
time to do
simple tasks
that can very
easily be
made easier.
Little things
like make their
logo a
hyperlink to
the
homepage.
Shoudl
present the
info on the
homepage so
it doesn't feel
overwhelming.

3. If you could
change one
feature in the
GLANSIS
website, what
would it be and
why?

Map explorer,
because it's
better to make
filteration or
searching
process while
map is visible to
users, like
google map.

Map
explorer,
since is
frustrating to
use. It's
even worse
than any
.gov

Species List
Generator
could have
used a
dropdown
menu for
genus &
species like
in the Map
Explorer
would be
helpful (or
listing all of
them).
Adding a
way to go
back to the
home page
would be
helpful. On
species
profile page,
the info can
be grouped
together
better using
dropdown
menus to
clear up

Species List
Generator. it
would be
better to
provide a
tutorial before
using it. It
was
confusing to
use some
filters.

I would
change the
layout of the
homepage- to
make it more
accessible
and clear to
the user.



space.

4. What do you
expect to see in
GLANSIS in the
future?

Nothing special
since not
related
professionals

Nothing
special
since not
related
professional
s

Update
aesthetics of
website

Better user
interface and
layout

I would hope
to see that the
website has
been made to
look more
futuristic and
user friendly.



Appendix D. Raw Observation Data

Codes

G: General Comment

C: Confusion

E: Error In Task Completion

X: Usability Issue

NH: Needed Help

!: Critical Issue

Observations Code
p
1

p
2

p
3

p
4

p
5

Task 1-2

User uses ctrl+f function to find specific information on the profile page. G

User is confused about if they really found the first sighting info since the
article structure is not clear C

Sessions in profile page are not clearly titled X

The navigation from species list to species profile is counter intuitive X

The homepage structuring is confusing since the importance of different
functions are clearly not the same, but they are still in a same hierarchy
structure. C

The common name should be the first since it might be the most
commonly used. C

The map in the profile page looks nice G

Homepage decoration is not good, and font size is too small to read G

The user is confused where to start searching C

Filters are confusing C

The user is clicking photo to navigate to the profile G

User was able to find the species page but had time loading the website
and expressed frustrations X

User did not intuitively click on the 'rusty crayfish' for more info NH

Once user clicked on the species they did not know where to go for more
info E

User did not know how to go back to the home page !

Map feature on species profile page zooms in and out when I try to scroll
just on the page X



Task 3

The filter "Group" is too vague, which means some group in the drop list
is too big and some are too small. No further filtering function provided in
list page X

Some filters are confusing for non-biology professional users. C

The user is confused with various filters C

User was not able to complete the task E

User headed to species page NH

Task 4-5

User is looking for a chart that shows the data of distribution, but he
found only graphical map is provided C

The search filters are too far away from the map itself X

User is confused with which filter should be use on the map explorer
page C

"Mapping in progress" is hard to see X

Lack of feedback when conducting search !

Lack of blurry search G

There are too much text which is overwhelming G

The user clicked the rusty crayfish on the quick map species G

The state names are confusing, the text is too blurry C

The user is using ctrl+f for searching 'year', and then entering the years G

User was confused between two options of 'map explorer' C

Too much information on the page C

Was confused about the task because of lack on information C

Did not know how to interpret the info and could not find the key X

Was able to fill in the years but did not know what meant what on the
map E

Did not like the UI of the webpage G

User went back to species page to get scientific name because they
didn't know it G


