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Hello everyone. My name is Sara Hansen and today I’ll be sharing our education 
resource Building Biodiversity Datasets for Invasive Species. We initially developed 
this module with BLUE and then revised it as part of a 4DEE Faculty Mentoring 
Network.
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I want to provide a little bit of background on BLUE to give some context for our 
module and why we developed it. BLUE is Biodiversity Literacy in Undergraduate 
Education, and is a network that brings together experts in biodiversity data science 
and education. BLUE’s main goals are centered about diversity and inclusion, 
integrating data science into biology and biology education, defining core biodiversity 
data skills for science professionals and upcoming scientists, and fostering community 
engagement and creating resources for the biodiversity and education community. I 
encourage you to visit our group on QUBES Hub to see our educational resources, or
visit our website biodiversity literacy dot com to learn more about the BLUE network 
and our webinars and workshops.
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Instructor Module Guide

Student Module

Dataset Examples (Excel key)

Online Dataset Link

There are a couple different ways you can access our Building Biodiversity Datasets 
module. The QR code will take you to the QUBES Hub page, or you can also check out 
the TIEE article to get a little more background and supporting information. If you 
visit the QUBES page, these are the resources you’ll see. You get an instructor copy 
that guides you through the module, including how you can split it up if you’re short 
on time or want to just teach some of the concepts. You’ll also see the student copy, 
an example data template for Excel, and a link to a publicly available dataset that’s 
used in the module.
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Undergraduates in life science programs

Graduate students in biology or biodiversity data science 

Instructors (high school, undergraduate, and graduate)

Established researchers in biodiversity science

Conservation professionals generating and using biodiversity data

The module is intended for a wide audience, including: 

BLUE is all about undergraduate education, so the primary intended audience for this 
module are undergraduates in the life sciences. We didn’t assume any prior 
knowledge of data or of any particular computer program, because we wanted this to 
work at all levels of understanding. Even though this was created for the 
undergraduate level, this module could also be useful for graduate students who 
didn’t have this kind of data-focused education in their undergraduate careers and 
instructors who want to integrate biodiversity data skills more into their curriculum 
and want to gain a deeper understanding for themselves first. This module is also for 
the established researchers and conservation professionals who are collecting and 
using biodiversity data all the time, but maybe never got formal training or want to 
learn more about best practices and conventions in this field. We really created this 
module with all of these people in mind, and we’ve actually used it in some of these 
ways ourselves.
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Objective 1: 
Explain the role 

of data in 
monitoring the 

spread and 
assessing 

impacts of non-
native species

Module based on the 
invasive plant European 

frog-bit

Introduction to
biodiversity data

In these next several slides, I’m going to walk through the module’s learning 
objectives, which we outline right at the beginning, and some of the activities that 
support each objective. Objective 1 is explaining the role of data in monitoring the 
spread and assessing impacts of non-native species. The module focuses on an 
aquatic plant, European frog-bit, which is invasive in the Great Lakes region of North 
America, and is actually a project we work on in our lab. We first explain the core 
concepts of biodiversity and invasive species, then explain the specific concerns 
associated with European frog-bit, and then explain how and why we need to use 
data in conservation related to this species. Some of our 4DEE themes here were 
biodiversity, biogeography, specifically species invasions, and resource management.
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Objective 2: 
Access publicly 

available 
biodiversity data 
through a data 

aggregator

Students interact with a 
published dataset on GBIF

One they get some context from the introduction, students jump right into exploring 
a dataset as part of the second objective. This a dataset we published in 2022 where 
we aggregated all publicly available records of European frog-bit in North America. So
students can go onto the main GBIF page, get familiar with the interface, and learn a 
little more about the species ecology in the process. This is where we start to get into 
the more quantitative 4DEE concepts like data mining, as well as the human 
dimension of community or citizen science.
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Objective 3:
Visualize and 

interpret publicly 
available 

biodiversity data 
through mapping

Mapping by 
time period

Interpret maps relative to 
European frog-bit ecology

As they’re checking out this dataset online, we actually ask them to generate a few 
maps right on the GBIF interface to show how European frog-bit distributions are 
changing over time. They get a little more practice with the website and try out some 
data visualizations without needing to learn any software. They then get to think 
about what these maps are telling us about the invasive spread and how they would 
then make decisions about management, like which area they would prioritize based 
on what they’re seeing. I like this activity because they’re getting all four dimensions 
at once as they think about the ecology, practice some data skills, and imagine how 
this species could be most successfully managed. 
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Objective 4: 
Identify ways 

humans impact 
the spread of 

non-native 
species and data 

about them

Summative 
assessments check 

understanding

Formative assessments 
provide context

They get to do a little more open-ended practice on the GBIF website, and then we 
move more into the human dimension. We ask them to think about how humans and 
invasive species interact and affect one another, but in a very real way rather than 
just presenting the ideal. Realistically, not everyone in our local communities cares a 
lot about conservation, and management might not even start until an invasive 
species becomes a big problem. We want students to really reflect on how the people 
around them would interact with European frog-bit and what they might personally 
do to curb the spread in their local areas if it ever spread to them.
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Objective 5: 
Describe the 

effects of 
invasive species 

on plant 
communities

Finding reputable
sources build skills

Online literature
provides another

way to engage

Objective 5 is describing the effects of invasive species on plant communities. There’s 
a brief introduction to European frog-bit biology and reproduction, which is 
important for understanding its specific effects because one of the modes of asexual 
reproduction creates these dense mats that might reduce light and oxygen. They read 
an online resource about invasive species impacts and then find their own additional 
webpage or article about invasive plants specifically from a reputable source. Finding 
reliable information is obviously a very important skill for all scientists so we wanted 
to make sure we touched on that. Many of us are botanists so we’re specific about 
having them learn more about plants rather than the “popular” invasive animals they 
might already know a lot about.
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Objective 6: 
Apply vocabulary 

and concepts 
related to 

biodiversity 
datasets

Basic terminology and examples are provided

The next objective is to apply vocabulary and concepts related to biodiversity
datasets. Accessibility was a really important consideration when creating this 
module, so we didn’t want to assume a level of understanding about the data that 
wouldn’t be there for early undergraduates or even established professionals who 
never had formal training in biodiversity data or are looking to enter into this field for 
the first time. Throughout the module we explain the basic terms and core concepts 
that are needed to really engage with the rest of the data components in the module, 
and we also provide a glossary at the end. We really wanted this to be an 
introduction to biodiversity data, so even though European frog-bit was great for 
framing the ecology we wanted to expand our examples beyond it a little bit to 
increase students’ exposure to different types of data.
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Objective 7: 
Translate plant 
diversity field 

sampling 
protocols to data 

collection 
template

Real sampling 
protocol for 

European frog-bit

Field pictures

Best practices: 
planning for data 
collection before 

going into the field

In the last two activites, we’re bringing all of the ecology and the data together by 
asking students to translate our actual field sampling protocol for European frog-bit 
into a data collection template. So if you are someone that is really interested in the 
field work, you get to engage with the data in a way you might not have before, and if 
you’re someone really interested in the data, you get to see where those are coming 
from and how they connect to the actual biological system. They do a little work in 
Excel to introduce the program and they learn some best practices like how to name 
files, how to track versions, how to plan for your data before you go out and collect it. 
Many of us have our own ways of organizing files on our personal computers, which 
we like to call “highly personalized data management systems” and we know that 
sometimes that can cause problems downstream when we can’t find what we’re 
looking for. So by including the data management component in this module, we’re 
setting students up correctly from the beginning. Our main 4DEE concepts here are in 
the ecology practices, so more in the study design and computer skills areas.
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Objective 8: 
Formulate

research questions
that could be

addressed 
using data

Broader applications: What questions do you have about 
other invasive species and how would you test them?

Our final objective is to formulate research questions that could be addressed using 
data. We touch on this a couple of times throughout the module, but in the final 
assessment students get to think about a new species of their choosing and 
formulate a new question, and then start the process of planning what data they 
would need. They’re basically repeating some of the European frog-bit activities with 
a new species, which makes this final assessment pretty customizable because you 
can have them do the other parts like find data on GBIF and map the species if it 
makes sense.
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Please comment using 
your QUBES account 

so we can continue to 
improve this resource!

If you’re interested in downloading this module, again here is a link and QR code, or 
you can search in the QUBES hub for Building Biodiversity Datasets or look for the 
TIEE publication. If you do use this module, please leave us a comment on QUBES so 
we can continue to make improvements to this resource. Thank you all very much for 
listening and I am happy to take your questions.
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