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ECOL 417 Course Profile 

 
The course description for Ecology 417 (Aquatic Communities & Ecosystems) can be found here.  

Generally offered in: Fall semester 

Prerequisite(s): Biology 313 and one of Biology 315 or Environmental Science 401. 

Antirequisite(s): none 
 
Interview with Dr. Kyla Flanagan 
In your own words, can you give a brief summary about what this course is about? 
  
Ecology 417 is about Aquatic Communities and Ecosystems. We examine all freshwater systems: 
streams, rivers, wetlands, lakes and groundwater aquifers, but not salt water systems such as the sea. 
We look at how different physical, chemical, and biochemical characteristics interact with biotic 
components to create the ecosystem we see. Essentially, the big idea is examining ecological processes 
and diversity across multiple scales and systems. 
 
The labs are really fun. Students do an authentic research project where we use the Canadian 
Aquatic Biomonitoring Network protocols to sample benthic macroinvertebrates in streams. We 
look at the headwaters of the Elbow river and the river within the city of Calgary. We look at the 
community structure and compare it relative to what we would expect based on the federal database of 
models. It’s a neat use of a very reputable tool that the students get trained on to make robust 
conclusions. Often in the lab you want to ask big questions and do big things, but it’s very hard to do in 3 
hours. This allows us to make a real, authentic project where we can say, “is the aquatic community 
degraded in the city of Calgary?” The answer is yes, it is, but we get to see these results using a 
nationally certified tool.  
 
What is the main skill you want students to take away from this course? 
  
We do the research process intensively and take the skills we began developing in BIOL 313 (Principles of 
Ecology) to the next level. We “up” the level of field expertise and lab technique protocols; students have 
to follow field protocols and perform techniques correctly. They learn advanced statistical tools to 
analyze the crazy huge dataset we produce. I’m sure you won’t be surprised to hear that they are working 
in teams to conduct this research project, so I also hope they develop skills around collaborative learning.  
 
What aspect of the course do you think students struggle with the most? 
 
The quantitative skills can be challenging to some students. We use what is referred to as a 
“Reference Condition Approach” (RCA model). This is a complex, multivariate model where the 
community, as it is structured, is our independent variable and environmental variables are the 
explanatory variables. Like the common statistical program RStudio, this is a model where you run one 
line in code that produces output, but students need to understand what it is doing and telling us. The 
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danger with quantitative tools is that they are so easy to run that if you don’t know what they’re doing it 
can be pretty bad.  
 
They use the Canadian Aquatic Biomonitoring System (CABIN) to run the models. The programmers 
have done all of the work behind the scenes and you really just have to click a button and get output. So 
they need a deep understanding of what they are doing.  
 
Do the students cover how to use this system in lecture or during labs? 
 
It is a little bit in lecture, but most of it is covered in lab. The lab is fairly structured with pre readings to do 
before arriving to each lab. Students must come in with a solid understanding of what is in the readings so 
they can use and apply that knowledge. We try to touch on things as much as we can in lecture, but we 
can’t spend too much time on one particular topic and it is mostly focused on during lab.  
 
What can students do to be successful in this course besides attending lectures? 
  
Time management is very important. Keep on top of things and be engaged with the material as you go. 
Ask questions rather than being left in the dust and trying to figure out what happened three weeks ago. 
Material builds and progresses quite quickly. This is a course that is a little bit more inherently engaging 
than, for example, BIOL 315 (Quantitative Biology).  
 
People are interested in water - if we don’t have water, we all just die. There are day to day concerns 
around water, such as the global water crisis. We tackle important issues around water security, climate 
change and water quality. We like to think that these problems don’t exist in Canada, but huge masses of 
our population don’t have access to safe drinking water. This is all very engaging and interesting so the 
inherent interest is there, but it’s just a matter of being on top of the work. This is different from some 
other classes I teach, such as BIOL 315, where it is like, “okay, you’ve got to know this” without as much 
inherent interest. In this class the motivation to be successful is present, it’s just a matter of being 
invested in the work.  
 
Does this course have a lab or tutorial component? 
 
Yes it does.  
 
What should students expect from the laboratory component of the course? 
 
There is a field trip which is very fun. We spend a day out in the field where we gather data that we use 
for the entire semester. There are two different locations. Half the class goes to the headwaters of the 
Elbow liver - they are quite lucky because they go to Kananaaskis and sample at a beautiful river. The 
other half goes to the Elbow river embedded in Calgary, right below the Glenmore dam. There is a sandy 
beach area there, so it is also very nice. Teams sample all of these different sites and each team is 
completely responsible for collecting variables at their site. This is a big deal because it’s a fun day where 
we all get to go out and play in the river.  
 
The lab work is very diverse. It’s a mix of theoretical, quantitative stuff but they also learn chemistry, such 
as how to measure phosphorus, in addition to all of the physical parameters of a stream. 
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Often, classes are unable to plan field trips for logistic reasons. It is great to hear that 
ECOL 417 goes on a field trip - how does that work logistically? 
 
The field trip is on a weekend: we go out on Saturday/Sunday where we split the class into two. We need 
to get busses, meet at the university with all of the supplies and load up for the trip. We come back on the 
bus at the end. We have to do a very small supplemental fee that essentially just covers the cost of the 
bus. We give students lots of notice for the trip, but we understand if a student absolutely cannot make it 
on that weekend. I usually send out an email in August that says which weekend it will be so students can 
do their best to get off of work or other commitments. It is sad when they miss out on this fun day, but we 
understand.  
 
Behind the scenes, Louise (the lab technician) takes care of many logistics like getting the clearance for 
the trip since it is an out-of-class activity. Even booking busses is a pain and she takes care of all of that. I 
went to school in New Zealand and every class had multiple field trips which was so awesome. It was like, 
“oh, today we will go to the intertidal zone” and you’re sampling there. For geology, it would be like, “we 
are going to visit a volcano today” and it was just the best. Getting integrated into the experiences should 
be what learning is like, but here there are very few opportunities to do that, which is unfortunate.  
 
Aquatic ecology focuses a lot on waste water. We have the Pine Creek Wastewater Treatment Plant 
which is state-of-the-art and one of the best in the world. It would be so cool to take the students there 
and see how the fancy facility works, but that is another field trip that would be difficult to plan.  
 
What do you think is the most effective way that students can prepare for an examination 
in the course? 
  
There is no final exam or midterm in this class. There are three “quizzes” and it is all specifications 
grading. This is a form of grading where each component of the course is graded on a pass/fail basis. 
The letter grade is determined by how many learning bundles you complete that progressively build on 
each other. Dr. Heather Addy’s classes work this way as well. You have to complete a minimal amount of 
learning bundles for a pass in the course, while to get an “A,” you need to show mastery of many learning 
bundles. 
 
The quizzes are intended to be lecture checks and form the foundation for the course content knowledge. 
I wanted to decrease the emphasis on “here is how you are assessed in this class - you write a midterm 
and final exam. I hope you are good at multiple choice!” and move towards “you need a foundational 
knowledge in this class which will be assessed though basic quizzes that check your understanding.” If 
you have a good understanding of the concepts, then we can build from there with the learning bundles. 
If you have a strong understanding of the concepts, you can go into the field and measure variables, 
analyze the data and write a report. 
 
This is very different in terms of what people see in other traditional classes. The assessment piece is a 
big deal in this course. Students may have some initial anxiety since there is no percentage grade. It is 
less about how to be successful on an exam and more about how to manage in this very different 
system. This system includes a lot of writing, so you have to have a strong understanding of how to 
communicate yourself in written work.  
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In some classes, the grading scale is modified according to how students perform each 
year. Does that occur with specifications grading as well? 
 
It is a very different philosophy in this class; it does not matter where you are relative to your peers. I have 
been assured by the department that if everyone in the class got an A and they all had shown mastery at 
the correct level, that will be an A. That is actually the goal - everybody should be able to do these things 
with the right feedback and help.  
 
Interestingly, lots of people are happy with a B and some are fine with just passing. For some students, it 
is not worth the extra time to get an A. I think that’s also great. You can do the things that you need to do 
(the basic learning bundles) very well and ignore the other stuff. There is no judgement - if you want a B, 
go for that. I am not here to police you, but I think it’s a great philosophy and students responded very 
positively to it last year.  
 
To understand the basic concept of the labs, students need to do pre readings in this system. But they 
don’t have to do 100% of the readings. The system has also flexibility through “free passes” to hand in 
an assignment a week late without a penalty. They also have a chance to get something re-assessed. For 
example, if you are struggling with reading summaries, I will be working with you to make sure you get to 
the acceptable level. It might take you a few times, so the free passes can be used to re-submit an 
assignment. There’s no law that you should be good at something the first time. It’s about figuring out 
where you’re at, getting to the level I need you to be for each learning bundle, and giving you multiple 
chances to get there. This also gives you a little bit of freedom and control over your life to get through 
the term. There are days where I would love a free pass on a lecture.  
 
Are there other resources that students can use besides the textbook and lecture notes? 
  
There is no textbook for this course. There are recommended readings, lecture notes and tons of 
readings through the labs. There is also a  “book club” for individuals who want an A in the course. The 
book is called “Water Book 4.0” and it looks at the past, present and future of water resources. We try to 
use a lot of resources in class like videos, visualizations and other things to reinforce concepts.. 
  
Do you have any other advice for incoming students taking ECOL 417? 
 
I think it’s important for students to familiarize themselves with Specifications Grading. That can be done 
by reviewing the previous ECOL 417 course outline, or by reading this short article written by the Taylor 
Institution for Teaching and Learning regarding my assessment method. 
 
Do you have any stand-out memories while teaching this course? 
 
This one was awesome. We go to the Elbow river in the city of Calgary and for years, there has been a 
fecal coliform and E Coli warning in the water. We tell the students all the safety precautions like using 
hand sanitizers, make sure you wash your hands before you eat, etc. I was in the water helping a student 
do their sample. Part of it is that you have a net and you are pushing water into the net. So I take a 
scoopful of water and it accidentally goes right in the student’s face. I was like, “ohhhhh” and I felt so bad, 
but he was the nicest student and was like, “it’s okay!” That was a classic move, but he was totally fine 
and very understanding. Everyone will be like “oh, don’t let her help you.” 
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This interview transcript was edited for clarity and brevity 

 

 


