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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 goes
over the heuristic evaluation conducted for the web pages of GLANSIS using Jakob Nielsen’s
Usability Heuristics. Six heuristics were used to analyze four main aspects of the website:
overall website guidance, the Species List Generator feature, the Species Profile page, and
the Risk Assessment Clearinghouse menus.

Each team member completed an individual heuristic evaluation, each focusing on three
heuristics and going through the GLANSIS database multiple times. Special care was given
to the usability, accessibility and efficiency of the main features and the process of
obtaining information through the database.

After collaboratively analyzing the data, the team came to these findings:

● The choice of icon and the modules on the homepage of GLANSIS is highly
recognizable for both new users and experienced users

● There is no indication of necessary input labels.
● The title’s on Species List Generator are not linked appropriately.
● The species profile page contains a lot of information, but poorly formatted.
● Poor aesthetics and redundancy on the homepage.
● Poor readability on the tool page.
● No page title for the  functional pages
● No navigation back to the home page from the species page.
● Redundancy with instructional information.

These are the following recommendations:

● Use a placeholder within the text entry box.
● Put the columns of scientific name and common name before the columns of

taxonomic group and family.
● Categorize different information of a species and make information blocks.
● Make efficient use of the navigation bar.
● The information in all the pages could also be synchronized and follow a similar

hierarchy.
● Every page should have the page title on the top corner.
● Only the functional page should have a link to instructions for each function.

We can conduct more analysis in the future on the features with usability testing with

target users.
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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 targeted
users 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 heuristic evaluation, we focused on these criteria:

1. How the users reach their desired information in the database and what
aspects of the web work well

2. What features of the web might not be working efficiently and hence would
need further work or research on

The main purpose of the study is to get a better understanding of one set of user bases as
well as the main features 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

Overall Process of Evaluation
We focused our process on the main aspects of the GLANSIS database. The heuristic
evaluation is based on the recommendation of Nielson’s usability heuristics. We chose six
heuristics out of ten that we could apply to the GLANSIS database. Each team member
completed an individual heuristic evaluation. Through a group discussion, the team
synthesized the results to create one team heuristic evaluation. We analyzed the severity of
each problem and worked to find solutions that could mitigate the issues.

Sections of the Product Selected
From the GLANSIS database, we focused on four main aspects: overall website guidance,
the Species List Generator feature, the Species Profile page, and the Risk Assessment
Clearinghouse menus. These features are most likely to be used by our target user group:
undergraduate biology and ecology educators.

Overall website guidance involved the cohesiveness of the website structure. The Species
List Generator feature proves beneficial to educators that want to look up a particular type
of invasive species. The Species Profile page is a feature that gives the full background of a
particular invasive species. The Risk Assessment Clearinghouse function can provide
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insights as to how much of a risk a certain invasive species can pose to a given area.

Heuristics
Based on team discussion, we decided to use six heuristics from Nielson’s
recommendations, as seen in Figure 1. The team scanned each page of the database to see
which heuristics were most important. We were able to provide context as to why each
heuristic is important to improve the usability of the GLANSIS database.

Figure 1. Set of six heuristics chosen by the team, their definitions (Nielsen, 1995), and the
connection to the GLANSIS database.

Process of Combining Results and Assessing Severity
The team individually completed heuristic evaluation of the GLANSIS database. We came
together as a group to discuss the problems that we found, as well as aspects of the
database that work well. We consolidated similar issues and highlighted the most
important ones that would affect undergraduate educators. The team boiled down the most
pertinent heuristic issues and explored solutions that mitigated the issues we found.
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Findings and Recommendations

The sets of findings and recommendations in this section were collectively agreed upon by
the team after rating each heuristic through the severity scale and how many times the
problem surfaced in each of the team member’s individual analyses.

Recognition Rather Than Recall

Key Finding #1: Intuitive usage of icons
The choice of icon and the modules on the homepage of GLANSIS is highly recognizable for
both new users and experienced users. Even for people who do not know biology terms, it’s
still easy to tell that Species List Generator is a search engine.

Figure 2. GLANSIS homepage module

Key Finding #2: No indication of necessary input labels
For every page that contains data entry forms, inputting lines and labels are always
together, and the formatting is clear enough for users to not get confused with two
inputting options.
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Figure 3. Species List Generator search filter

However, there is nothing around the data entry boxes to indicate what is necessary for
users to start a search, or generate a species list. Based on the test by our team, none of the
boxes is necessary to begin a search since a list of species will be generated with the default
settings, so it’s hard to decide if it’s necessary to have an indicator to tell users which box is
necessary or not.

Recommendation #2:
We see all drop-down menu filters have a default option, so we think this is enough to
indicate to users that you don’t have to change this if you don’t have specific requirements
on these options. The text entry box can do a similar thing by placing a placeholder in each
box. The placeholder does not mean any real input or default value, but to tell users that
this box is ok to be empty.

Key Finding #3: Counterintuitive table listing invasive species
The list of species generated by Species List Generator has a clear overall formatting, and
different information is distinguished by chart borders. However, if users want to click and
check the detailed information of any species, they should only click the scientific name to
enter the species profile page, which is counter intuitive. For our team members, all of us
click the species photo at the first time performing the search to enter the species profile,
and then figure it out after a few seconds because the color of clickable links is also not
obvious compared to the normal black paragraph text.
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Figure 4. List of species

Recommendation #3:
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.
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Aesthetic and Minimal Design

Key Finding #4: Poor aesthetics and redundancy on the homepage
For modern websites on top of performing their intended task, it is also important that they
are efficient and effective. Design is an aspect that helps with these factors. The main page
of GLANSIS is clean in design and portrays all the relevant information. The purpose of this
page is to display all the critical features of the database and it does so by differentiating the
feature tabs from the background.

While assessing the aesthetics of the web pages and correlating it with the accessibility of
the page, we found that the main page, as well as the corresponding pages, objects, fonts
and lines are clearly visible, however some white space may be needed to differentiate the
material.  The links are not differentiated from the normal text and that might not make it
accessible to all. These links are also placed twice on the home page, once on the navigation
bar and then again on the page. This may not need to be displayed twice.

Figure 6. Screenshot of home.

Recommendation #4:
Redundancy can be reduced by making efficient use of the navigation bar. Since the main
features are on the navigation bar, the home page could have other information on it that
may be relevant and visually appealing. The text in the navigation bar can also be
differentiated using font style or color in order to make the function prominent to the user.

Key Finding #5: Poor readability (too much text, white space)
For the Species Page, Map Explorer and any of the ‘How to’ tool pages, the analysis revealed
that these pages are text-heavy. There is no proper use of information hierarchy or
grouping. There are less icons in use as well. The Species Profile page contains a lot of
information, but poorly formatted. GLANSIS does work on CSS formatting on the page, but
still, the whole page looks like the original html format. Only line breaks and change of font
weight are used to distinguish different information. This makes the page have poor
readability, and users can hardly pinpoint the information they are looking for in a short
time.
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Figure 5. Screenshot of paragraphs on Rusty Crayfish species profile.

Recommendation #5:
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.
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Consistency & Standards

Key Finding #6: No page title
For all pages, there should be a title to let users intuitively know where they are at now.
However, some functional pages either do not include the title or do have it but not the
same as the menu title so that it’s not intuitive. For example, when the user clicks the
Species List Generator, the title says “Generate a customized non-indegenous species list
and access profiles,” which is different from the title and rather description of the page’s
function.

Figure 7. Screenshot of Species List Generator.

Recommendation #6:
Every page should have the page title on the top corner. It should be corresponding to the
title of the menu so that the user can intuitively know what menu they just clicked. The title
should be distinguishable from both description and contents of the page, so it could be a
different typeface and bold-typed.

Key Finding #7: No Back button
In the Species page, there is no way to go back to the home page. It's a very severe problem
since the user should be able to easily navigate the menu on any page and to go back to the
homepage whenever they want.

Figure 8. Screenshot of species list.
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Recommendation #7:
There should be a back button on the top left of the page or a clear navigation on the top
which includes the home menu.

Discussion
While we believe we successfully completed our Heuristic Evaluation on GLANSIS website,
there were some limitations. Our findings were from each teammate’s knowledge and
experience rather than the user’s perspectives. Especially, given that the biggest user group
of GLANSIS is researchers and educators who are professionals, there were some
limitations that we could not figure out the exact strength and weakness of the features in
the website with the student’s perspectives. Without the user validation, we cannot
guarantee that our findings and recommendations are accurate and meaningful. Therefore,
the next step of our research is to conduct a Usability Test with the target users. Doing so
will confirm that our findings and recommendations are meaningful or need to be edited.

Conclusion
We conducted Heuristic Evaluation of GLANSIS website based on our prior studies.
Through Heuristic Evaluation, we were able to identify the weaknesses and strengths of the
current website. Eventually, we found that there are some weaknesses especially on the
perspectives of Recognition rather than recall, Consistency & Standards, and Aesthetic and
Minimal Design. While we prioritize our findings and recommendations based on the
heuristic standpoints, there are still more of them that can be discussed. As part of our
future research, we can conduct more heuristic reviews on the features with usability
testing with target users. This will provide a more positive user experience for users.
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Appendices

Heuristic Evaluation Template

Heuristic Analysis
Link to product
website

Login
credentials

Heuristics to be
used

Reviewer
Names:

# Screen Problem Identified Heuristic Used Severity Mentioned By
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Group Heuristic Evaluation Table

Heuristic Analysis
Link to product
website https://www.glerl.noaa.gov/glansis/

Login credentials No login needed

Heuristics to be
used Nielson's Recommendation

Reviewer Names: Swathi Kumar, Dongyu Zhu, Jiyoon Ko, Zaahra Ali

# Screen Problem Identified Heuristic Used Severity
Mention
ed By

1 Risk Assessment

The Risk Assessment Clearing
house includes some function
tags which should appear on
home page only

Match between system
and the real world

1 - Cosmetic problem,
low priority Dongyu

2 All pages
No page title for every functional
pages

Consistency and
standards

3 - Major usability,
important to fix Dongyu

3 Species Page
No way to go back to the home
page.

Consistency and
standards

4 - Usability
catastrophe: imperative
to fix this before
product can be
released Zaahra

4

Instructions for
Tool Use

Each instruction doesn't need to
be written down here. each
instruction can be in each menu

Consistency and
standards

3 - Major usability,
important to fix Jiyoon

5

Species list
generator &
Methods Explorer
& Species result
explorer

It seems that all entry boxes are
optional because result list can be
generated even if nothing is
inputted in any box

Recognition rather than
recall 1 - Cosmetic problem,

low priority Dongyu

6
Species Page &
Species List

The formating of the page looks
like html default format, hard for
reader to recognize contents in
big amount of words

Recognition rather than
recall

3 - Major usability,
important to fix Dongyu

7
Species Page

paragraphs are not grouped or the
group is not separated into logical
zones

Recognition rather than
recall 3 - Major usability,

important to fix Dongyu

8

Home page,
Species List
Generator, Risk
Assessment
Clearinghouse

redundant function links Recognition rather than
recall 2 - Minor problem, fix

as time allows Jiyoon

9
Any "How to Use"
tool pages Entire page is filled with text Aesthetic and minimalist

design
1 - Cosmetic problem,
low priority Swathi
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10
Home page

Multiple links above 6 main
buttons are in "regular text" as
links

Aesthetic and minimalist
design 2 - Minor problem, fix

as time allows Swathi

11 Species Page too much text and no icons used Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows Jiyoon

12 Home Page Some icons seem redundant and
are placed twice.

Aesthetic and minimalist
design

1 - Cosmetic problem,
low priority Zaahra

13

Home Page

Objects, fonts and lines are clearly
visible, however some white
space may be needed to
differentiate the material.

Aesthetic and minimalist
design 1 - Cosmetic problem,

low priority Zaahra

14 Home Page Navigation links do not stand out
as links

Aesthetic and minimalist
design

1 - Cosmetic problem,
low priority Zaahra

15 Map Explorer Needs instructions on the page Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows Zaahra

16
Species List
Generator

Too much white space and no
hierarchy

Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows Jiyoon

17 About GLANSIS poor grouping and hierarchy Aesthetic and minimalist
design

3 - Major usability,
important to fix Jiyoon

18 Home page 6 of card menus are redundant
with the navigation bar

Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows Jiyoon

19

Species List
Generator page

Search terms without results yield
error after submitting entire form

Help users recognize,
diagnose, and recover
from errors

3 - Major usability
problem, important to
fix

Swathi

20
Contribute Need clearer instructions on the

page of the functions

Help users recognize,
diagnose, and recover
from errors

2 - Minor problem, fix
as time allows Zaahra

21
Contribute Could have contribution forms

incorporated into the page.

Help users recognize,
diagnose, and recover
from errors

2 - Minor problem, fix
as time allows Zaahra

22

"Species List
Generator" page
versus "Species
Level Risk
Assessments
Explorer" page

Both search pages are similar but
used for different reasons Help and documentation

2 - Minor usability
problem, fix as time
allows

Swathi
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Personal Heuristic Evaluation Tables

Swathi Kumar

Heuristic Analysis
Link to product
website https://www.glerl.noaa.gov/glansis/

Login
credentials No login needed

Heuristics to be
used Nielson's Recommendation

Reviewer
Names: Swathi

# Screen Problem Identified Heuristic Used Severity

1 Home page Large buttons repeat options in
top menu

Aesthetic and minimalist
design

2 - Minor problem, fix as
time allows

2 Home page Large buttons cause the user to
scroll down to see all options

Aesthetic and minimalist
design

1 - Cosmetic problem, low
priority

3 Home page Multiple links above 6 main
buttons are in "regular text"

Aesthetic and minimalist
design

2 - Minor problem, fix as
time allows

4
"Species List
Generator"
page

Search terms without results
yield error after submitting entire
form

Help users recognize,
diagnose, and recover
from errors

3 - Major usability
problem, important to fix

5

"Great Lakes
Risk
Assessment
Explorer" page

Instructions not included as to
what options are required. When
submission button is clicked with
errors, no message is given as
to the presence of an error nor
the solution to fixing the error

Help users recognize,
diagnose, and recover
from errors

2 - Minor usability
problem, fix as time
allows

6

"Species List
Generator"
page versus
"Species Level
Risk
Assessments
Explorer" page

Both search pages are similar
but used for different reasons Help and documentation

2 - Minor usability
problem, fix as time
allows

7
Any "How to
Use" tool
pages

Entire page is filled with text Aesthetic and minimalist
design

1 - Cosmetic problem, low
priority
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Dongyu Zhu

Heuristic Analysis
Link to product
website https://www.glerl.noaa.gov/glansis/

Login credentials No login needed

Heuristics to be
used Nielson's Recommendation

Reviewer Names: Dongyu

# Screen Problem Identified Heuristic Used Severity

1 Risk Assessment

The Risk Assessment
Clearing house includes
some function tags which
should appear on home
page only

Match between system
and the real world

1 - Cosmetic
problem, low priority

2 All pages
No page title for every
functional pages

Consistency and
standards

3 - Major usability,
important to fix

3 All pages

Pages does not have a
global backwards or go
home button

Consistency and
standards

3 - Major usability,
important to fix

4

Species list
generator &
Methods Explorer
& Species result
explorer

It seems that all entry
boxes are optional
because result list can be
generated even if nothing
is inputted in any box

Recognition rather than
recall 1 - Cosmetic

problem, low priority

5

Species Page

paragraphs are not
grouped or the group is
not separated into logical
zones

Recognition rather than
recall 3 - Major usability,

important to fix

6 Species Page

The formating of the page
looks like html default
format, hard for reader to
recognize contents in big
amount of words

Recognition rather than
recall

3 - Major usability,
important to fix
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Jiyoon Ko

Heuristic Analysis
Link to product
website https://www.glerl.noaa.gov/glansis/

Login credentials No login needed

Heuristics to be
used Nielson's Recommendation

Reviewer Names: Jiyoon

# Screen Problem Identified Heuristic Used Severity

1

Instructions for
Tool Use

each instruction doesn't
need to be written down
here. each instruction can
be in each menu

Consistency and
standards

3 - Major usability,
important to fix

2

Home page,
Species List
Generator, Risk
Assessment
Clearinghouse

redundant function links Recognition rather than
recall 2 - Minor problem, fix

as time allows

3 Species Page too much text and no
icons used

Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows

4
Species List
Generator

Too much white space
and no hierarchy

Aesthetic and minimalist
design

2 - Minor problem, fix
as time allows

5 About GLANSIS poor grouping and
hierarchy

Aesthetic and minimalist
design

3 - Major usability,
important to fix

6
Home page

6 of card menus are
redundant with the
navigation bar

Aesthetic and minimalist
design 2 - Minor problem, fix

as time allows
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Zaahra Ali

Heuristic Analysis
Link to product
website https://www.glerl.noaa.gov/glansis/

Login credentials No login needed

Heuristics to be
used Nielson's Recommendation

Reviewer Names: Zaahra

# Screen Problem Identified Heuristic Used Severity

1 Home Page
Some icons seem redundant
and are placed twice.

Aesthetic and
minimalist design

1 - Cosmetic
problem, low priority

2 Home Page

Objects, fonts and lines are
clearly visible, however some
white space may be needed to
differentiate the material.

Aesthetic and
minimalist design

1 - Cosmetic
problem, low priority

3 Home Page
Navigation links do not stand
out as links

Aesthetic and
minimalist design

1 - Cosmetic
problem, low priority

4 Map Explorer Needs instructions on the page
Aesthetic and
minimalist design

2 - Minor problem,
fix as time allows

5 Contribute

Need clearer instructions on
the page of the functions

Help users recognize,
diagnose, and recover
from errors

2 - Minor problem,
fix as time allows

6 Species Page
No way to go back to the home
page.

Consistency and
standards

4 - Usability
catastrophe:
imperative to fix this
before product can
be released

7 Contribute
Could have contribution forms
incorporated into the page.

Help users recognize,
diagnose, and recover
from errors

2 - Minor problem,
fix as time allows
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