

BISC 360W, September 15, 2026


INST LITTLE: All right.
Let's get started. Hi, everyone.
Welcome to the first lecture. I met almost all of you last week in lab.
Chelsea, I'll be your instructer for the lecture portion of this course and some of the labs.
So today, we are going to do sort of intro to this course and the purpose of this course.
We will start by talking about why we write.
This course is a W so this will be a big part of your work in this course and we will do intros to the teaching team. You met most of us last week but briefly so we will tell you about ourselves and what we work on. We will talk about how this course is organized. Did it a bit in lab last week but more into the assignment structure and all of that stuff.
And then we will start our work on talking about structure of scientific papers and tips for writing.
So that's a road map. Why do we write? We could just talk to people or give presentations or record videos for social media, write news stories, why do we write?
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Instead of doing all those other things exclusively?
Who has ideas? Yeah.
STUDENT: Well it's easier to search the words in paper than it is -- but I guess not true for transcripts. That's my first thought.
INST LITTLE: Yeah. I think that's still true. I think writing is I would say more durable. It's more easily archived, easily searchable. That technology aspect may change right now as we experience it but still, I think you write something down once and it's sort of there and you can go back to it, and go forward, back wards within a document that's harder than with a recording for example. So yeah, I think that's a great answer.

STUDENT: Also just an opportunity to be more technical so people can replicate your work, but in a presentation you just adapt to the public so -- all levels of knowledge on the topic versus the scientific write people can reproduce or more details --
INST LITTLE: For sure. If we think about methods section of a paper, it often has super specific details and even if I present my work in a conference and talk



about the methods, if I reeled off what size beakers we used and what concentration of different chemicals it will be the most boring presentation and I wouldn't remember all of the things I needed say. When talk about reproducibility having a written record is great. You can get into nitty-gritty. Any other thoughts? Why is writing important to us?
STUDENT: Easier to translate something in different language. ...
INST LITTLE: Yeah.
For sure, I think that's another thing that may be changing as we speak but it is probably easier to translate and we have a standard of language like people's accents or diction are less of a problem.
Standardized straight forward language that we all try to use.
STUDENT: To compare...there's a standard form to go through it so easier to use it...multiple papers and quickly be able to scan --
INST LITTLE: Great point. We have sort of a predictable way we write papers. If you look for something and open a paper, kind of know where to go to look for the part you need. If you scan through a video, some people are good and put book marks in there but in general it would be harder to pull out information.



Any other thoughts?
Okay.
Let's see what I thought when I asked this question.
So yeah, I guess to take even a bigger step back, this is probably obvious but important for us to share what we do with the world.
So writing is a piece of that. We need to share our work with other scientists and need to share it with funders, we should share it with the public to some extent. We should make our knowledge available and writing is one tool to do that.
Then we talked about how writing is more durable, searchable, structured than other forms of communication.
Also, I think people engage differently with different forms of communication. I'm sure true of everyone here. You might think it's easier to understand when someone is talking to me. But your neighbour may want the written record so can go over it again and read at own pace. Writing is part of the portfolio of ways to communicate to reach everyone with different learning and communication styles.
Okay. So on that vein, when should we communicate about the science that we do?



Yeah.
STUDENT: After we finish our experiment we should send to peer review and getting through all that and then communicate to the -- general more large audience.
INST LITTLE: Yeah. That's one huge part of the answer.
So once we are done with whatever it is we are doing, we need to be confident about what we have done. We need to be sure our results are robust and then we should tell people about it. That's part of not only sharing it with the scientific community and then doing a knowledge translation to a more general audience.
Any other time?
STUDENT: Like before you do it.


INST LITTLE: Yeah. Why do it -- why communicate before?
STUDENT: To figure out what you want to do. ...exchange ideas and stuff.
INST LITTLE: Totally so I think science often has a sort of like great man pair dime where there's some genous who thinks of all his ideas himself and invents great answers but in reality science is collaborative. Even at the start of a project we benefit by talking to other people about that that will make our ideas more creative and robust.



STUDENT: To get grant money.
INST LITTLE: Yes. I'm currently writing my N cert grant now. It's terrible. When you struggle with a paper this term I will commiserate with you. Before we do the science step.
STUDENT: Also your data and observations as you do your experiments.
INST LITTLE: Yeah. As you do it, I think this is especially true if we are for example doing a ecology and out there observing species. Tell people what you saw out there and also within the scientific community, telling people along the way is good.
STUDENT: Throughout the whole process. Before when you run into problems, when you find new things.
INST LITTLE: Totally. So it should be something we do throughout the process.
And as you develop a project, it's just really valuable to get feed back from people. Do they think what you are doing is important? Do they have an idea or perspective you didn't think of that you can strengthen your work by incorporating that. And maybe it doesn't always take the form of writing. May be it's presenting or just talking with people.
But some form of communication is good.
And yeah, just to recap. We will talk more



about science communication to a brooder audience in one lecture later this term. Mostly we will talk about academic, science writing. But there's this whole sort of feed back cycle. You can land in difference places on how effective you think it is. There's a theory the more we communicate about science to the public the more funding we will get because people understand the value of it. It's also probably good on principle to provide knowledge and education to people about science we are doing.
And you may or may not feel this way but you are scientists and part of this feedback system. So at this point, you have been studying science for several years. You can be communicating science to people.
So be confident and take part in this if you want to.
Okay.
So that's a bit about communication generally.
But to get back to why we write more specifically, one thing I want to talk about for a bit is just that writing actually helps us think.
And so even if we would rather be making videos or comics or writing news stories, writing is very, very valuable for us in terms of developing our science actually in ways other forms cognitively don't



actually accomplish.
So I will give you two examples that probably you have experienced already in your careers.
So one is I have had this happen many times, where you think about what you are writing about, and in your head it sounds great, makes a lot of sense.
Wow I'm going to nail this grant application and then you start to write it down and you can't figure out how to put the pieces together. The logic doesn't actually build on each other and the more you try to write it, that great thing you had in your head doesn't feel so great anymore.
Which is a frustrating feeling but if you work through that, you can strengthen that idea and writing forces you to do that.
So there's ideas and connections between ideas that often seem obvious to us but when you drill down and try to explain them, they are may be not to obvious and you really need to think about whether that connection is there and how it actually works.
So the act of writing that down, force you to examine your assumptions and formalize the logical connection you try to make. And writing develops critical thinking skills too and ideas get stronger. Your science will be better if you go through the



process of struggling to write it down and make it logically connect. What has had this experience?
Yeah.
It's part of life even if it's hard.
Another example, this is related but not exactly the same, is not just the logic but whether there's actually support in the literature for things that you...when writing, in a groove and writing. I will put a citation in here later. This is obvious, I will find a citation for it and to be clear, this is fine. We will talk about process of writing later but that being in a groove feeling, hang on to it if you have it. But I'm sure we have also had this experience where we then try to find that citation to plop in here, and we read papers and like this papers doesn't quite say that and this one doesn't. Where is this paper that supports the thing I thought was super obvious. And this again forces us to think, why am I struggling to find support for this? Is it that it's actually not something that's been proven? Or that people have examined or is it that may be the logistical way to do an experiment, to examine this question is really hard? And so other people like me who have thought about this have ended up shifting what they do a bit to be experimentable? Is this



hypothesis may be not falsifiable. That's a big one.
How would you actually prove that. May be it's hard to prove. Or sometimes it's just that you don't have the right words to search for. It can be a lot of things but going through that process of being like, why can't I find this paper, it might also give you some new ideas that might again strengthen what you are doing or even take you in a different direction that's more fruitful than you planned. And it improves our reading a bit to be really engaging with those things you think will say what you want them to say but don't. You have to really get in there.
So the process of writing improves our critical thinking, reading, our ideas.
How does trying to write make you feel?
Like, how are we all feeling about being in a writing class?

STUDENT: Really just depends on what it is about.
If I like it, it will be very pleasant but if don't like it, it will be miserable.
INST LITTLE: What emotions do you feel when trying to write?
STUDENT: For me to start writing is hardest. I feel like



over think it...once I start to write things slowly start to flow. Just to start writing the intro --
INST LITTLE: I think that's really common.
Other things people --
STUDENT: I think similar to what she said. It's something that I enjoy writing about I get excited about it but even in that case I will usually start excited and get in the weeds of trying to find resources and it just plummets until -- then it's a grind.
INST LITTLE: Hopefully sometimes at the end...yeah. So those are all really valid -- it can be hard, it can be exhausting, like, it's a lot of your brainpower so I feel kind of stupid sometimes when I spend a long time trying to write and then I'm like, I wrote four sentences and I need like a break.
That's not a good feeling for your self confidence.
But also, hopefully when you finally feel you have out put you are happy with, it can be really satisfying, you did that, you produced this thing. Hopefully it's not all bad.
And hard things are how we grow and learn. So we will force you to write a lot in this class but you will learn and get better at it.
I was just talking last night with a journalist



friends and this trip he did before, we were working
16 hour days because we were so inefficient and now that same amount of work would take me a couple of hours. That's someone who is now a very, very good writer.
And so practice does make it better and easier and we are here to support you in that process.
Okay.
I have just a couple of -- may be I won't read them out loud. This is long. But more sort of comments about writing and thinking.
I really like this one.
Like, if you think you understand something and you don't write down your ideas, you only think you are thinking. You need to examine them and test them a bit with that written logic.
And then finally, I think one reason to include writing in this class is that it helps you learn.
Like, it's not just something we do to produce a product.
It is going to actually help you learn the other things that we do in this class.
And so thinking about what this has to do with the techniques course, where we will spend the majority of the hours like doing stuff hands on, not



in lecture, you could think about there being a separation between lab and lecture, where lab we are learning to do things with your hands, coding, running transects and in lecture learning how to write. But the writing assignments, hopefully, will help you better understand the projects we are doing in lab and engage with them.
So it goes together.
And I'm not just making this up. There's a lot of cognitive research about writing and learning.
Okay.
So now that I've given you a big spiel on why it's important to write, any questions?
Anyone reject this premise entirely? Okay.
Cool.
Well, with that, let's introduce our teaching team a bit.
So I'm Chelsea as I said.
This is -- I do a fair amount of research with game cameras and this is a photo of me taken by my science equipment which I always think is meta-and funny. So you can find me in task two, I'm cross appointed in environment science so my office is not in BISC hall way. I have these office hours here.



And email me whenever.
That is not your only chance to chat with me. But I thought I would tell you a bit about what
I work on so you know where I'm coming from and also may be what kinds of examples I'm likely to include in this class. I'm a community ecologist by training mostly. I work in terrestrial systems with plants and wile life and fresh water systems with stream macro invertebrates mostly but I've had many projects over the years. I'm originally from the US but went to grad school in Europe so I worked in different places including on the beach, or warming up the prairie with infrared heaters to figure out what climate changes does. I don't do marine things but other than that most eco systems if you are interested in them I'm probably too.
And so I'm a community ecologist but I did masters in evolutionary bio and including doing experiments raising locusts to understand the...asexual production and I'm excited about the evolution part of this class as well. Some things in my research group, we have two big projects now. One is looking at how doing restoration in agricultural landscapes by plant perennials affects bio diversity...I have two grads student work on that now.



And always a lot of under grads in the summer helping with research.
And then our other big project is like also Lower Mainland but different ecosystem. So working in the coast mountains and look how climate change and recreation affects...so GARIBALDI park so we have grad students working on that too.
I wanted to also mention not really part of the teaching team but my dog is in my office all the time.
So if you come to office hours and you are allergic or afraid of dogs, that's fine, we will meet somewhere else just let me know. You met Erin.
And yeah. I will turn to over to the TAs.


OTHER SPEAKER: I'm Jenna. I will come up here.
Most of you may be, half of you probably know
me.
I've been around at SFU for a while and I taught
in the summer with some of you. I will answer to both Genavieve and Jenna. I recently grad...in the Williams lab. My email is there. Please email me if you want to get in touch. If you have questions I'm happy to help. Office hours are to be determined but if you email me I can set up appointment. I like hiking. If I'm not here or hiking I will be playing



ringette. That's similar to hockey.
But yeah, so areas of research, I have done a bit of everything -- not everything but sampling the niches. So in my under grad I worked on feather duster worms. Someone described them as beautiful. Once they pop off the tubes they are like from a horror movie.
But they are cute. Parchment tube worms and we looked a temperature and...and how it affects the growth rate of their tubes. And then I also worked with European starlings. I was a research assistants in the lab...chick with nest box. How active they are and collected data on adults. How often they come to the boxes to feed the chicks and their mass changes throughout incubation. We did some blood sampling with birds...and masters degree. I worked with this one. The multicoloured Asian lady beetle. Invasive. Like you find around at SFU but they are still cute.
So not all invasive species are bad. Just kidding.
...so I looked at individuals at this level. I looked at egg size variation between females and how they are doing. What are they trying to do at individual level. We looked at how egg size varies with...[reading] number of trophic eggs and hatching success. How many are actually hatching and we



included because climate change is a hot topic, literally and looked at it with temperature. That's about me. I have a lot of passions. I'm always happy to talk. Yeah.
That's it.


[ Applause ].


OTHER SPEAKER: Hello. Her slide makes mine look bad.
Also I don't work on cool bio -- living stuff.
So I don't have a lot of cool field photos. Amin. I started my PHD two years ago here. I did under grad before this...Newfoundland university.
And I have background in math and bio. I did a double major.
What I do is mostly math modelling of evolutionary and ecologically systems. This is a model I work with. Pair sites and you can have random pair sits and hosts bumping into each other...and keep track of how the alleles change and I'm sure some of you have taken evolution already so you probably know some -- some things are familiar.
And also some faces are familiar. So I hope this course goes pretty well. I'm also starting a project on impact of pesticides on insects



specifically at their first time that the pesticide was introduced. When we talk about pesticides everyone agrees they are bad but there's not that much evidence in the literature to actually support it and something is if you actually do look at how pesticides impact bio diversity, it's kind of leek sometimes you don't even see a significant effect and we wonder, is it because the bottle neck of the impact of pesticides has already happened? If you started bombarding...30 years ago...it might be you have already eliminate a lot of things that were susceptible and the remaining things are more tolerant of it. That's that's the next project I work with and I'm in MAGONIGAL lab and with doctor moor and Mac fear son lab and that's the lab I work in and I hope that this semester will be awesome for you to learn ecology and writing.

[ Applause ].


INST LITTLE: Yeah. Thank you both of you. I'm really excited to have Jenna and Amin as TAs. They are both nice and helpful. I like to think that Erin and I are not super intimidating. Hopefully it's true. We are open to helping you so reach out whether it's content related question or something personal to you, like,



we are here to help you get through this course so use us.
Okay.
So let's talk a bit about how the course is organized.
As you hopefully have gathered, we have one lecture a week.
Two hours.
We have one lab a week. Four hours.
They are kind of related. But mainly in lecture, we are not going to talk so much about the projects that you are doing in lab.
And clearly not in practice of speaking for two hours so sorry about the coughs. Notes about how this works. There's no text book for this course. We will use primary papers or other resources and they will always be posted on Canvas. So both the lab and lecture materials, there's separate pages. We will try to post the night before at least if not further before. We don't take attendance. As Erin said it's hard succeed in this class if you don't come to lab.
If you are not there, you are probably not going to understand what we are doing. So please do come.
How the course is organized, there's five



research projects that we will be doing.
We have started the forest communities one so you know a bit about that already. We will take a pause from that one this week in lab and do a dispersion lab so that will be out on the lawn.
You will learn how to identify some common weeds that you find in lawns.
You will measure how they are distributed in space on the task two lab and then you will have a worksheet to do based on that.
Our third one is a competition experiment between native and invasive plants. This is really fun and part of it is that we spend half of a lab just planting plants in little pots which is very relaxing. We then have a lab that we let them grow in the green house for a number of weeks and then we have a lab where we harvest them which is also fairly relaxing.
And then we will do some data analysis to learn about interactions between native and invasive plants.
We are also going to have a lab about cyanogenesis in clover. Did you know that clover produces cyanide? It does. So you will collect clover from all over the metro Vancouver area-ish.
And test some hypotheses about why some clover produces more cyanide than others. And we will also



do a lab where we do a metaanalysis or at least we start a metaanalysis. Know what a metaanalysis is?
Yeah.
STUDENT: Like, reviewing a bunch of different research that's already been done on a specific topic.
INST LITTLE: Yeah. Finding a bunch of papers about the same topic. Pulling that data and analyzing it all together. We will work on that.
These are the main things we will do in lab and they are tide to some assignment you will do.
So we will have five worksheets and in-class exercise which is like a worksheet but we will do in in lecture, two hours. Not a quiz. Those are worth each six percent of your grade and then we have a series of papers. Worksheets, some will based on the projects done in lab. Like these [reading].
And then a couple of the other worksheets will just writing exercises based on stuff we will talk about in lecture.
The papers, paper one is based on the forest communities project.
Paper two is based on the clover project.
And then for paper three, you will revise and flush out one of the first two papers.
And we are going to give you a lot feedback on



these papers.
We will spend so much quality time grading your papers.
So the idea is that the feedback you get on paper one you should be able to use to improve your writing for paper two. And then definitely for paper three you will have gotten feedback on literally half of what you will turn in for paper three so you should be able to revise it a bit.
Any questions about this?
We have rubrics and grading criteria for papers so we will post those ahead of time when we post assignments so we try to be transparent about what we are expecting from you but if you have questions, just ask.
A quick note about the in-class writing exercise, so this will be in lecture on Tuesday October 27. You need to be here to do it.
So while attendance is not required in general, it kind of really is required that day.
Everyone will have the hour and 50 minutes to do this exercise. We will give you some materials and you will write something based on them. If you are a student with accommodations with cal, I will set it up as a quiz there so you get the added time.



I will give you more information about this as we get closer. Not something you need to prep for for month or anything. Any questions?
STUDENT: Is this a group thing or individual? INST LITTLE: Individual.
Okay.
Some -- good question though.
At least one of the worksheets maybe more but at least one has a group component.
Okay.
And then in terms of these papers, I also just want to go over the AI policy for this course.
We do permit you to use some AI tools in your writing but in specific ways. There's things that are great to use AI for but we really want you to do that work of testing your ideas by writing.
So you need to do that.
So the guiding principles for when you can and can't use AI are that you are responsible for the content.
So if you ask AI to do something for you, and you don't know what it's doing, we might ask you about that, and if you don't know, A, it can be wrong but if you can't explain it, you are not going to get a good grade.



You are also responsible for the writing. So you can use AI for things likes proof reading and brainstorming but you need to do the actual writing part and if you do use it, you need to cite it. This is all consistent with general academic integrity guide lines. You can't just copy something and not credit it. If you do that with a published paper, that's also wrong. If you use it, make sure you properly acknowledge it. You can use AI tools for brainstorming like if you test ideas with a person.
I'm happy if you use it to correct spelling and grammar. I'm not trying to teach you that here so save yourself time if you want to do that but you can't ask it to write outlines or drafts. Can't copy its out put and submit it as your work. In terms of intellectual property, we have put years into developing this course so please don't just copy our material into AI. That's our property.
Questions about the AI?
In that case, let's take a -- let's meet back at 3:15 and then we will go through our intro to structure and writing style.
[Break].
INST LITTLE: All right. For the rest of today, we are going to dive in shallowly to our writing, we will



start by talking about structure of primary papers.
And then if we have time, we will also do a first look at some style choices and advice we have.
Because yeah, you will -- so for this week's lab you will be receiving your first worksheet which is more about data and stuff we do in lab but you need to still write a bit so it's not too early to start those discussions.
So to start off here, what makes a good writer?
You might think that you are born to be a good writer or born to not be good at writing at all.
Or may be it takes many years of training in W classes not hosted in BISC to understand what good writing is or just having an artistic nature. May be the influence of alcohol or drugs or divine inspiration if you think of great writers we may be familiar with.
Do you think this is what it takes? No.
No. So you don't need all these things.
Some of the most important things are having something to say.
So actually, valuing and having an opinion about something.
Logical and clear thinking. That's a bit what



we talked about. Testing your ideas and making sure they hold up.
Also, learning and using a few simple rules of style can really improve your writing, even if your ideas are the same, they can make it more pleasurable to read about. In terms of scientific writing you don't need years of English and humanity classes or artistic nature. There are many types of scientific writing. We talked about some.
But there's even things like emails to scientists you can think of, your CV that you all did you don't have one already will have in the near future. How do you present yours skills and what you studied and what you have done. That's communication in a written form. There's a lot of things but we will mainly talk about peer reviewed paper style for this course.
And these types of papers typically have four main sections.
Introduction, where you are sharing background knowledge and presenting the questions or hypotheses that you are going to address in this paper.
Methods, which is the step by step description of the work you did.
The results, and the discussion.



So we will have big chunks of lecture time devoted to each section. Half or may be even a full lecture.
But to sort of foreshadow some of what we will talk about, I think results and discussion is where a lot of people get tripped up because they are related.
You also talked about your results in the discussion -- but in the results section you just
present the results. Are not interpreting them. The discussion is where you do the interpretation of results and putting it in context. May be saying what you found is super novel and important or that it confirms a lot of things. So that's a separation between these two sections.
And I'm sure you have all read many papers in this format. Have you read papers with other formats? There's a couple of common variations that you might encounter.
Yeah.
STUDENT: I think I read somewhere the methods are... INST LITTLE: Yeah. Methods last is a semi common one.
If you have read a paper like that, did you like
it?
I think it's a toss up of why you are reading
that paper. It can be annoying if you can't figure



out what the methods are. If you are not that interested in the details it's easier to not wade through that part. That's common.
There's another fairly common variation. Yeah.
STUDENT:...I read...
INST LITTLE: So you might have a combined results and discussion.
We are not going to do that for this class.
So just put it out of your mind. It does sort of solve this problem of differentiating between the sections but...we will have you practice separating the results and discussion.
Okay.
So let's go through these a bit -- one at a time. Starting with the introduction.
So the purpose of the introduction, there's a couple of them.
Really the main one is to convince the reader that what you are doing is important and interesting and they should probably read the rest of the paper.
And so to do that, you need to provide them with enough background that they can see why you are doing what it is you are doing and understand how the body of knowledge that we have as a scientific community



leads up to this question.
So a very typical structure for introductions is to start very broad.
Some context and background information.
Out of that context, identify a gap in the knowledge.
So yeah, as scientists we know many things, but what is it that is missing out of the picture? You then will probably pose your contribution to filling this gap.
So that could be -- that will often end in a hypothesis or research question, a bit of detail.
But we have this up side down pyramid structure. Going from broad. If you think of the first sentence of a scientific paper it's often like climate change is a problem for everything or something general then it gets filtered down until you get to actually one thing you can make a hypothesis about that you can actually test, which is going to be a much smaller part of the field.
Does this feel familiar based on papers you have read? Yes. So you can also aim for this. Let's do a little exercise to test this out.
So posted on Canvas, there's a link to this paper done by some people from SFU.



Looking at the evidence for a trophic cascade on rocky reefs following sea star mass mortality in British Columbia.
So open this.
And then on your own or with your neighbours, you can talk to each other, work on doing a reverse outline.
So this is for each paragraph.
Figure out what the topic sentence is and you can even try to distill that -- it's probably kind of long. See if you can compress it down. What is the kernel of topic for that paragraph. Do that for each paragraph in the introduction and then for yourself or chat with neighbours, figure out how well do you think this con firms to our ideal structure of going from broad to narrow. I will give you some time to work on that.
I will give you two more minutes. Okay.
I think you all found the actual sentences that are were the topic sentence but want to crunch it down more? What was the most concise version you can come up with for the topic of the first paragraph?

STUDENT: I feel like the first paragraph is already pretty



concise.
INST LITTLE: Yeah.
Yeah. Okay.
Anyone want to read it out loud?


STUDENT:...


INST LITTLE: Yes.
Concise.
So we start out by talking about how this group of organisms goes through big fluctuations in the populations. What about the second paragraph? Topic?
STUDENT: Relationship of sea urchins...and the impacts... INST LITTLE: Yeah.
So we have some interactions, can we make that even more -- yeah.
STUDENT: Effects of the decline of the bio diversity.
INST LITTLE: Yeah we can summarize this as something leek they are important in the ecosystem so when they change it has consequences for other things.
Paragraph three?
Yeah.
STUDENT: There was recently a mass death event for sea stars and historically it's rivalling one of the



biggest die offs.
INST LITTLE: Yeah. So we have set up like they are important, now we say and there's this mass die off and we don't really know the consequences yet.
Okay.
And then what about paragraph four? Yeah.
STUDENT: They talked about the effect of sea stars being predatory so that can be trophic cascade.
INST LITTLE: Yeah the previous paragraph ends with we don't know the consequences but we introduce the idea of trophic cascade. That's a possible consequence.
Did it happen here? Let's find out.
What is -- yeah the last paragraph is like this is is what this study is doing. Which is a very common thing to have the last paragraph to be about.
Here is --
Here is one draft of roughly what this reverse outline may look like. Feel like this goes from broad to narrow?
Yeah.
I think in a way it does.
This starting with these populations fluctuate a lot is I think an interesting start. It's may be not like the most broad in some ways but thinking about



ecological processes it definitely is. So there's multiple ways to think about how broad you start.
Like, it doesn't have to be the whole world but needs to be something that's a general phenomenon that you can sort of narrow down on and I think this structure here is pretty nice. Like, it builds like okay, then we talk about why these things are important, then we talk ant there's a big change happening to them and then talk about potential consequences. The logic builds from paragraph too paragraph of why we then want to answer that question and what their study is doing, the knowledge gap.
It's not obscure knowledge gap that nobody will care about. It's potentially an important knowledge gap so that's always nice if you can do that.
I think this is a pretty good example.
STUDENT: May I ask curious question. Not trying to criticize the paper.
INST LITTLE: It's okay. ESA is not here at this moment.
STUDENT: Why do you think the author chose to put paragraph two as two and not as paragraph one?
INST LITTLE: Yes. So this is good question.
It can be a lot of different reasons but my guess is that when you write a paper, you also want to think about who your audience is.



And so my guess is that if you put this paragraph as paragraph one, now you are writing to an audience of marine biologists.
But if you start with something a bit more general about population fluctuations, yes you are talking about these specific taxa and how much their populations fluctuate but there's also many other taxa whose populations fluctuate so you can maybe connect to a broader audience if not just jumping to sea stars are really important. If someone is not interested in sea stars, they probably won't keep reading this paper but that would be a valid choice if that's the audience you want to reach. I want to tell the sea star biologists about this. So you might choose a different structure. That's a super good question because we can take the same study and have drastically different intros based on who we want to share that with.
Yeah.
So good question.
Does that make sense to people? Do you agree with my guess about why they do what they do?

STUDENT: I guess may be another reason it's very dramatic paragraph talk about death and mortality so it's



like...may be too.


INST LITTLE: Yeah.
So when you write your papers, you can think about there are many choices you can make. It's not like there's one correct way to write that paper.
There's many ways.
Other questions about introduction structure while we are still here?
Okay. Yes.
STUDENT: Is the structure always have to keep building on or like pressure wise...introducing...or --
INST LITTLE: Yeah. That's a good question.
I think there's other ways to do it. Right, this one is building an urgency and importance but I think you can also really effectively have the first paragraph present that urgent -- especially if talking about something like a mass mortality event or climate change, the general paragraph can be why this is really important and some of the middle narrowing paragraphs can be more detailed background but not necessarily so dramatic. You do want to end with the, like, strong assertions but I think yeah, there's definitely a choice to have these middle paragraphs to



be more informational. I guess. Does that make sense?
STUDENT: Yeah.
STUDENT: There's a standard length? INST LITTLE: Great question.
In terms of papers, no, so journals have wide ranges of word limits for articles so if you are writing an actual scientific paper that you will submit somewhere that's something you can think about.
Like, what can you actually fit your ideas into? I would say regardless of that though there's --
you don't want your paragraphs to be too long. We will talk about that when talk about writing style a bit. Even if the intro itself is pretty long, there's only so long a reader can follow one train of a topic.
So you want to break things up into something not super long.
Okay.
So if we move on to methods, we will not talk about this very much today.
But just to recap, the purpose of your methods is to allow others to understand and gold standard would be to actually repeat your study. It may be hard to fit all the of the super details into the methods section. There's always appendix. But when



thinking about writing the methods in a way someone can repeat, a guiding principle is what you are describing you should describe it clearly enough someone can repeat it. The information in the methods, should be logical, use words that people know, be specific.
So there's that aspect and when you think about what things to include in the methods or not include in the methods, you can also think about this purpose of convincing your readers that you did a good job.
So you want to sort of justify some of the choices you made in the methods that you decided to use. Like, why is that the right method?
And may be you want to include enough detail that they trust that you thought things through all the way. So when you think about how much detail to go into, that's another really good thing to keep in mind. Because if they think you didn't design a sound studies, they won't trust your results and everything that comes after that won't be taken as seriously.
So be logical and clear in your methods and you can make deliberate choices how much of the detail you want to go into.
Yeah.
And as noted, sometimes this goes at the end of



the paper.
Any quick questions? Okay.
Results, so the purpose here is to show your results clearly and objectively. You are not trying to persuade people about whether your hypothesis was supported or whether you did a great job. Or whether this is interesting. You are just presenting what you found.
In terms of writing, this will be the section with the least writing in it usually.
You might be describing some summary stats, reporting the results of the linear model you ran but that can be very concise.
More of your results is probably going to be made up of tables, and figures, and other elements. You need text in your results too refer to those things. May be point the reader to what is most important in them but the actual word count of that section is probably going to be pretty short and that's okay. Don't feel you need to elaborate and beef it up. It can be straight forward. Say what you need to say.
So just some examples of what else you might put in results beside writing. This is from the same



paper. You might have some photos of your study organisms. Why would that be nice to do?
Yeah.
STUDENT:...audience know what you are talking about.
INST LITTLE: Yeah. People identify easily with things they can look at. If you do something with natural history or evolution of a trait. May be show the trait. That might be more straight forward than trying to write it in words. Maps are also great if you do a field study, show people where you do that. That will help them connect more with what you are telling them about, identify with what you are doing.
There can be tables. I would say think carefully about your use of tables. We will talk more about that in another lecture. Don't just dump your raw data in a table. There are things easier to organize and easier for people to search through in a table than if you try to list it in a long sentence in a paragraph. If that's the case, make use of those.
We will talk about some keys of how to design tables and make them useful.
And then of course you will have probably some figures of summarizing your data, showing statistical results.
And we will talk about figures and captions and



how to refer to them and all of that later. But those are just some examples. Your results will probably be more of that than actual sentences in the main text.
That is different than the discussion.
So coming to the discussion. This is where you can actually interpret the results, put them back in the context of ideas you introduced in the introduction, beyond that, say what is interesting about what you found. This is where the most text actually interpreting your results should go.
And the purpose here is to convince the reader of the meaning or significance of your results. I don't mean significance in a statistical way. That's more the result but significance in the broader scientific context.
So we could do, let's spend five minutes, not a long time but we can do the same thing with the discussion section from this paper. So the typical structure of a discussion is the opposite of the introduction.
Typically you will start by recapping the results. Not in a statistical jargony way like you did in the results but a summary of, like, we found this increased with this.
Little summary.



You are then going to link out ward to other findings and at the end draw some broad conclusions. Here going from narrow, what you found with your data, out to broad in terms of what this means for the field as a whole. Let's take five minutes. You can look back at that paper and this time look at the discussion section.
And decide whether you think it fits this actual pyramid structure of going from narrow back out to broad.
Want more time? Or do you have everything about this discussion structure?
Let's not give you more time. Okay.
Yeah.
Maybe let's not go through this step by step but I will show you what I think the topic were roughly.
So definitely starting with this recap of the key results. Check on that. That's standard.
Then we have some stuff in the middle. I thought there was a broad conclusion but yeah, does this kind of match what you think or would you summary some of them deferently?
STUDENT: I would say kind of starts broad and then goes narrow and then broad again.




INST LITTLE: What do people think of that? STUDENT: I thought that too.
INST LITTLE: Yeah? Starts broad, narrows and broadens back out again? I kind of agree. The parts in the middle are a bit in the weeds.
In the kelp and I think this is a common challenge to have where you might have like other interesting results. Here is cool stuff we found. Not sure what to do with it. Wasn't expecting it. Hard to build that into a logic flow but you probably want to share it. So I think -- so it maybe did not perfectly conform to our per mid shape. Do you think it was effective?
You didn't poor over the entire discussion but does it seem like a bad structure?
STUDENT: No.
INST LITTLE: So yeah, I think may be this is an example of you can fiddle a bit with the structure and it probably depends on what your results are to some extent, how easy it is to make that nice simple logical flow from narrow back out to broad. May be it's because your result itself is actually quite broad or your hypothesis was not supported and you will spend a lot of time talk about reasons why. A



lot can make it tricky but doesn't mean it can't be an effective structure. May be I'm just making this more confusing but we give you guide lines of a typical structure. Try to follow them. They are a good tool. If you find you can't force it in there, that's not bad. There might be a more effective way to do your writing.
Okay.
So that is the end of our sort of structuring section of the lecture. Anyone have questions about discussions or any of these sections or how they go together before we move on?
Okay.
So lastly, we will give you a start on some helpful tips about scientific writing style.
Before I tell you what we want you to do, we will start with a list of how please not to write your papers.
This comes from a paper that we posted on Canvas, it's actually quite entertaining. I recommend reading it.
About how not to write your papers. So one thing not to do, avoid focus.
If you are unfocused, you don't want to transfer that to your readers and make it hard for them to



follow a thread or story line. They will stop reading if they can't figure out what your paper is about.
Avoid originality and personality. I think scientific writing can have a reputation of being dry and full of jargon and technicalities. We have to be precise and corrects in what we are saying but that doesn't mean that your personal voice can't come through in your writing.
And it is way more fun to read something where you can sort of tell that the person writing it has opinions and a point of view. So don't feel like you have to strip your writing of all of that.
There's a way to be technically correct and also be original and interesting.
Write long contributions.
Your sentences should not last for like 7 lines of a page and your papers also for our sake shouldn't be 30 pages. Try to write in a way your reader can get through.
Another way to remove -- to bore your readers is ignore implications of your work or even speculations. It's fun to read about. What does the scientist think this might mean? That's part of the originality and personality and makes science interesting. Especially in the discussion section, speculate. Say what you



think is going on even if you can't prove it that's the fun part, actually.
Another way to be boring is to have only text.
Give us figures, may be some maps or photos.
Another way to be boring is to skip through your reasoning.
Pretty hard to connect with someone's writing if you are not sure why they are doing what they are doing. Lay things out for the reader.
We will talk about jargon. There are some things that we need to abbreviate or use acronyms but don't over do it. We will talk about writing good title and good humour in titles. Science doesn't have to be humourless.
We will also talk at lot in the results section lecture about how to talk about stats without only talking about stats.
Most of the people reading your work will be biologists they want to learn about biology and stats is a tool to communicate results but no one just want to read stats. So keep in mind why we are doing what we are doing. It's usually biology and then yeah, we will talk about this a bit too in terms of what --when you are writing, what statements do you need to add a citation to.



Doesn't necessarily have to be every sentence in your whole paper. So don't sort of break up the flow of your paper with 12 citations after one sentence.
We will go through solutions for a couple of
these.
Because they are important and pretty
fundamental.
So in scientific writing, we want to know your hypothesis.
Like, the purpose of a paper is testing a hypothesis and reporting whether that hypothesis was supported or rejected.
So for your papers, we will be asking you to write one or usually two hypotheses that you are going to test.
We will in lab, like, check off your hypothesis, make sure they make sense and are reasonable and are testable.
But this is a really important part of ends of your introduction. What is your question, what are you testing.
That is something that readers can focus on, can go back to if they have questions about what you are doing.
That's a way to provide focus.



In terms of originality and personality, you may have received different advice in some other writing class.
We really want you to use the active voice as much as possible.
It is so much easier to read in the active
voice.
I just used the passive voice. You can judge
for yourself whether that was confusing but as an example, the experiment was conducted to evaluate this hypothesis.
You could just say, we conducted the experiment to evaluate this hypothesis. Now you have agency in that writing. People can think of you as the scientist. Identify with your thought process. Why did you do the experiment this way if you wanted to test this. Use active verbs. Please.
Good writing will have a mix of active and passive voice but please have active voice a lot. Some cases passive is unavoidable.
How many of you in past writing courses in science have be told never say I or we did this? Was it recent or in high school? Or both?

STUDENT: Both.



INST LITTLE: Both. Okay. Yeah. I think this was for sure advice for a long time. I would say also like in scientific publishing it's okay to use the active voice now. And you can often use less words if you use the active voice which is handy. Long contributions, shorter is always better. This is related to the active voice some of the time.
So if you are finding is that the height of men was greater than the height of women, you could cut that in a third. Just say men were taller than women. And that's easier to understand. Not doing mental gymnastic to find out what it being compared. Try to be concise.
Thinking about abbreviations. Trying not to do that. You can say DNA or there are very common things people will know what they mean but you want to avoid having sections where you are explaining what many abbreviations are, like, I will say this for this term and this for this term and then the reader is reading the paper and they are getting them all confused and they have to go back to the intro where you introduced these things. Just don't do it. If you have questions about that with your paper, ask us.
Sometimes you don't want to write out something long over over again but in general it's less confusing to



do that. Here is an example. I'm ecologist so this is very scary to me when I read cell genetic...do I remember what BCL2...protein D9 is? May be but you don't want to rely on your reader keeping all that in their head so yeah, try not do to do it.
In terms of stats, a good question is will the reader know what I'm work on if they read this sentence?
Examples in blue were making the worst versions of this you can imagine so there's multiple things wrong with this blue sentence but if you write that the correlation was significantly positive between the two variables you tested, what do you think this study is about? It can be anything.
Yeah yeah. So put the biology back in there.
Say the two variables. It's likely in your papers you will have more than two variables actually.
So it's clearest to just put the ones you are talking about in the sentence where you are talk about them. You might have two different variables in the next sentence.
Significantly positive is a more noodly way of saying increased. Just say increased it's more intuitive.
And yeah, quoting numerous papers for trivial



statements. You can usually rephrase things in your own words.
We are not going to ask you to provide citation for like natural selection is an important force in nature or something like that. It's specific things once you get into the middle may be part of the introduction, where citations are super important.
And yeah, please don't actually use quotes from other papers. Just rewrite it yourself.
We don't really do that in scientific papers. So those are some examples.
But when talked about what makes a good writer, I mentioned having a point of view.
And having something to say. Clear writing starts with clear thinking.
When you write about one of the projects we did, especially for something like the methods, it's easy to start, oh, I know what we did for the methods. I will start typing out the steps we took.
But your writing will be more effective if you pause before that and think, what am I trying to
say -- what is the point of the methods section I'm writing. For the forest communities project we are collecting a lot of data. The hypothesis will be about two or three variables probably. Do I need to



describe the other things I did if I'm not presenting the results of some observation that we as a class did to produce our data set?
So thinking about what you are trying to say.
And then revising is also a really important process.
So the reverse outlining we did is a great tool to do with your own writing. You can go back and say, what was the topic sentence of this paragraph that I just wrote?
Is it what I thought I was I was writing this about? Did it fit once I typed way for a while...going back to ask whether you actually said the thing you want to say, it feels trivial...or the paragraph is full of unrelated things or all sorts of things can go wrong.
Once you know what you are trying to say, you can think about how you choose your words to say it.
And there's a couple sort of key pieces of advice we have.
I am not a concise writer.
So I need to follow this as well.
But you might find that there's a lot of words in in what you wrote that are not that important.
What are examples of words you probably don't



actually need?
Or what types of words?


STUDENT: Adjectives. INST LITTLE: Yeah.
Yeah.
Even like adverbs often. Yeah.
So you don't need to say that everything is important.
Or ground breaking or especially in like the methods and results section of your paper, you are just saying like what happened.
You don't need to add a lot of description.
So after you write something, you can try to reduce those dead weight words. You can cut a lot of words usually you realize later. You can replace and reduce your word count but being more specific.
So that's a bit in terms of word choice.
In terms of how to actually formulate your sentences, use good grammar. We are using the active voice and so subject, verb, object. It feels formulaic. You can add to that and be creative so doesn't feel like, I did, I did but this structure is easy to follow and it can be concise. Use strong



verbs and don't do things likes, using double negatives where you increase the number of words and not making it easier to understand what you are saying.
Okay.
So in my slides I have some further examples of each of these six pieces of advice. I will post them on Canvas. I won't go through them now.
But to finish, let's just try a couple of exercises. So I will give you a minute to look at this. You can work with a partner if you want.
Can you rewrite this sentence in a better way that follows those tips we just talked about?
Okay.
Who can say this in half as many words? Anyone -- yeah.
STUDENT: The organism is green, round, five by five millimetres and active.
INST LITTLE: Yeah. Excellent. That was easy.
Okay.
Let's try, yeah, let's try another one. I think you can cut this by like at least a third. May be more.
Okay. Anyone want to take a crack at this one, like my voice just cracked?




STUDENT:...continue using fossil fuels.
INST LITTLE: Pretty good. Yeah. Anyone have something deferent but similar? That was really good.
Yeah, what I had is similar but yeah, because solar technology is under developed, we will have to keep using fossil fuels but I think yours was even more clear a bit.
Yeah. Okay.
I think there's one more example but I will post it in the slides on Canvas. When you read certainly the first one I think you were like haha this is bad. Why anyone write this way? It's easier to edit other people's sentences than our own. So your challenge is going to be to apply this same task to your own writing when you may be don't write exactly like this but you will write something that is imperfect the first time around and you will have to do this to your own writing.
So with that, thank you, everyone. Great to see you and...
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