

BISC 360W, October 13, 2026
INST LITTLE: Hi everyone. Today is writing intros and discussions, structurally, what goes in those.
How to organize your paragraphs.
Before we do that, a couple of announcements.
First of all, some of you have heard of bam field hopefully. How many have been to bam field? There's an info session. Want to say something?
STUDENT: We will host an info session tomorrow for questions about courses, how it works, costs, and yeah, just general info. If you have questions you can join us in the...yeah.
INST LITTLE: Great way to go do some cool stuff as part of your degree, if interested, learn more. Maybe you have seen announcements. There's a photo contest going on now. From the BISC department. You are all eligible to participate. If you have cool photos, you should submit them. There are prizes. The dead line is November 6. Email them here.
There's a couple of categories of photos. Yeah.
I'm sure some of you have very cool photos so submit them.
Get recognized. Okay.
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So with that, what we will do today, we will talk about the general structure of two sections of a paper, intros and discussions.
We will then talk about writing paragraphs.
And I'm hoping this can be a bit of a shorter lecture. In the past when I thought that we still used the time so apparently bad at estimating how long but I think this should be shorter so we can go over questions you may have about paper one at the end.
Let's start with intros and discussions.
So for introductions, review, what is the purpose of an intro in a paper? Jump straight to your methods and results?
STUDENT: Give them background information. INST LITTLE: Yeah. Anything else?

STUDENT: Hook them.
INST LITTLE: Yeah so the background should be interesting and exciting.
STUDENT: It gives context for why your research matters.
INST LITTLE: Yeah. Shouldn't be only background but should set up why are you doing this.
What is the knowledge gap and convincing them they need to know what you found out, solving a problem. Convince readers your research question is



interesting scientifically and give them enough background so they understand the question. Knowledge gap, your contribution to this problem...and our usual structure is to go from broad to narrow. Funnel met for, we use.
I think intros are hard to write.
They are not as set as like the methods and results. Not that those are easy to write but it's clear what things needs to go in those. And the structure explains...there's so much you can put in an intro. How much detail do you need to go into. How organize your ideas. You can get off track. So I find it hard to write them.
This funnel analogy I think is helpful in trying to structure, what you need to include, how to organize it.
But to think about whether this is effective we will jump straight into a class exercise. Keep this in mind. From known to unknown to research question.
And you are going to look at an intro where I have broken the paragraphs apart. Try to figure out what order they should go into if they follow that structure. Two word documents posted on Canvas. One is for M'Gonigle et al. and one is...look at them and chat with neighbours and try to put them in an order



that makes sense to you that you think builds from a broad question down to the knowledge gap and their contribution.
Okay. Are people -- do you have an idea of your

order?







go in?



Yes. Okay.
Let's start with the Dulvy one. How many people picked that one?
Anyone want to share what order you think they



STUDENT: B.


INST LITTLE: B.
D?
STUDENT: A, C.


INST LITTLE: Anyone have a different order?


STUDENT: I thought it was D, B, A, C.


INST LITTLE: A, C, clear those are the last two. The real order is B, D but that doesn't mean that there was not another order you could have done it in. What made you think D came first?



STUDENT: Because they talk about...introducing that and the other things are related to the gill slit and...metabolic rate.

STUDENT: Also if someone who is not necessarily a scientist and trying to read it, I think approaching it with something they can see would be like easier than --
INST LITTLE: Metabolic rate. Fair. One message I have is there's -- I think we talked about this earlier in the class, there's no one way to write an intro. So it is totally possible that they could have done it in a different order, they probably would have changed some of the transitions and stuff but that can be also a valid way to do the introduction. How about M'Gonigle? How many did that one?
Not a lot. Okay. You are on the spot then, what did you think?

STUDENT: CAB.
INST LITTLE: CABD? What did you think?


STUDENT: I did the same.


INST LITTLE: Yeah.



STUDENT:...
INST LITTLE: That was the real order.
So sort of the general intro, again kind of clear in this case, the last paragraph -- if you can't tell something is the last paragraph then the person has probably not done a great job of writing it, that part is clear. About D and A what made you think it was one order or the other?
STUDENT: The last sentence of B says...blah-blah.


INST LITTLE: So it's a good transition. Context clues.
If you thought A came before D what was the rationale there?
STUDENT: In terms of context being discussed seemed to make sense.

INST LITTLE: Yeah. Again, probably could have organized it differently. Okay. So did you feel like these examples did go from broad to narrow in that structure that we talked about more or less?
Yeah? Okay.
Thinking about the first paragraph, not just of these papers but the first paragraph is a really key part of a paper.
As mentioned, it's where you should be making



your work seem exciting. You probably should be pitching a big question in biology that you alone are not going to answer but it's like the motivating thing behind what you are doing. Even if you are only doing some little targeted test of that question. So you want to start pretty broad.
And I have some examples here of how broad that should be.
So there's a lot of different broad ways you can start. You can start with broadly why your group of species is important.
Or broadly why the place you are working is important and under studied or some way bigger idea that's not connected to a particular species or place. May be some biological mechanism or global pattern. I can close the window if it's bothering.
STUDENT: Thank you.
INST LITTLE: Leaf blowers should be abolished.
Okay.
So the question is, how often do you start with these different versions of broadness?
So these are all from royal society journals.
In the same format. These are from short papers. Short word count so you have to be really efficient when writing them. Which is a challenge.



And may be affects how you start. It affects how long of a logic and support chain you can build up. So the first example, we have a first sentence of urbanization [reading].
This is super general.
I kind of like this one because as you mentioned even someone who is not a scientist can probably relate to this opening of the paper. They probably know what urbanization is or if don't, they can reason it out just from the word. So this one starts super general.
Another example, this one is about cows. It starts, grooming helps [reading].
Does this seem broad? Yeah.
It's still quite broad.
Talking about a whole genre of behaviour can apply to many different animals.
It's a bit more technical though. Like, if you are not a scientist, you are probably like, actually, if you are even me, like, what is affective state? So already introducing some jargon but it can still interest many different types of animal researchers for example. So different way of being broad while sort of may be making clear that this is targeted to a



certain discipline.
Okay.
A couple more. Caribbean [reading]. Blah-blah blah.
I won't read it all. This is an example of one that is more region focused.
Making a case that this place is very important to study.
The next one is using a group of organisms as the motivation for addressing some question.
So you are beginning to see there are a lot of ways to introduce your question.
Just two more. This one is about a phenomenon in bio or process. Mimicry is long being recognized as a [reading].
Does it hint at like a problem or knowledge gap? Not really.
Yeah. So this is more just saying here is a cool thing, we have thought it's important for a long time and later in the paper they will get into the knowledge gap.
Finally, you can have a super simple opening sentence. Sometimes a great plan. So many animals [reading].
Very straight forward.



Again, not really hinting at the problem.
That's going to come later but just introducing an idea in a very simple way.
So there's a lot of ways that you can start broadly.
At the other end of your introduction is that --in the last examples we had four paragraphs in each of the Dulvy and M'Gonigle papers, that last paragraph was always very clear. Like, in this study, we do X.
You probably present some hypotheses or research questions and a sentence or two about what approach you take. We did a field study of this many sites or an experiment to do this.
So in this last paragraph of the intro, you should explicitly state your questions or hypotheses.
And another reason this is a good structure is it leads naturally into your methods.
If you are already giving a bit of an overview of this is how we answered the question, in one or two sentences, the methods are then the very long version of how we answered this question.
Any questions about how to end an introduction?
One thing you may see -- this is a bit controversial -- is papers that include actually a summary of the key results in this last paragraph.



They -- they have the hypotheses, say we looked at this using this approach and then say we found X and Y.
What do people think about this? Like it when that happens or annoy you or some other thing?
STUDENT: Doesn't it typically go into abstract rather than intro.
INST LITTLE: Definitely it can go into abstract but sometimes it goes into an introduction.
Yeah.
STUDENT: If there is an abstract...may be have...
INST LITTLE: Any other thoughts? Have you seen this before?
Or is this a weird idea that I mentioned?


STUDENT: Bit anticlimactic because you know the results.
Like reading the last chapter of the book.
INST LITTLE: That's my gut feeling too. But we don't read papers like we do books. I think that's the rationale for using this. Not everyone even reads the intro first in a paper. Many ways to read a paper but if you do, may be get to the results summary tells you whether you want to read the rest of the paper. I think a lot of people would say, don't drag the reader through your whole paper to get to your main findings.



It's okay to tell them up front what they will find and then they can pick out parts of the paper...the details of the result et cetera.
STUDENT: When you try do research and scan through papers to figure out if you can use the paper -- nice if the relevant stuff is there. Not trying to go through six pages of --
INST LITTLE: Yeah. I think I agree. That should be always in the abstract and any research paper will have abstract so usually you read the abstract to decide if you want to read the paper so you are already getting that. If you want to you can but usually it's not more than one sentence...
Okay.
As mentioned, there's no single correct introduction to a given study.
Which I think is may be why it also feels hard to write them.
And so if you are feeling really stuck, a couple pieces of advice, don't stress about having the perfect introduction, certainly not the first time you write it down but you are writing an introduction.
You are not trying to write the one and only introduction.
So just start writing.



It's always easier to edit than it is to get the paper -- the words on the paper in the first place.
If you are really stuck, you can mimic some ideas for structure.
This is an idea for a four paragraph introduction. Where you have your really broad start.
You have may be one paragraph getting at the narrower research area that you are actually addressing. Remembering the broad question is probably something too big for you to actually answer definitively with your study. The...more of the detail and then the knowledge gap and the forth paragraph is where you have the research question and more about your approach. You can copy this structure into a blank document and then just start writing to these prompts. It's easier if you just have something on the paper than if you are staring at a blank paper so even putting something like this up as an outline, like this has no details about your study but still an outline and that can help you sometimes get going.
Try different things and different structures.
See what happens.
Okay.
Any questions about introductions?



STUDENT: So when we are writing our papers, for this week, we didn't really like come up with them...hypothesis before we did the research. How would -- would that change --
INST LITTLE: Great question.
Yes. So first of all, remember you are not writing a full intro for this week's paper. Setting that aside, I think for better or worse -- worse, often our hypotheses and questions change a bit during the course of our research. For various reasons. It can be for bad reasons. Like oh, I found this obvious result and the result I'm more interested is a null result so I think I will get published if I pick this more clear thing. That's not a great...but sometimes you realize your data can't...or some idea you didn't think of before comes up in the course of doing the research and you want to add that in there or shift the focus a bit. So it's okay to shift your hypotheses. I think it's important to have hypotheses before hand but when I'm writing, I usually write the methods and the results first and then the introduction then the discussion. So probably have the questions but the way the introduction is shaped probably depends a bit on your results to be honest.
Like, you can draft an intro before you do your



actual data collection but you are pretty much always going to find you have to change it, I would say.
So yeah. I don't know. Am I being too wishy
washy?


STUDENT: No, thank you.
INST LITTLE: Do you have thoughts about that? OTHER SPEAKER: How to write an intro?
INST LITTLE: About -- do you have to make your hypotheses before you collect data and then that's what you are doing for the whole rest of time?

OTHER SPEAKER: I think statistically you should. INST LITTLE: Statistically yes.
OTHER SPEAKER: There are things about you should not change your hypothesis after seeing -- but I guess people do that. They look at the data and oh yeah I see a pattern.
Yeah.


INST LITTLE: Yeah. I think also part of it is -- to get at the stats part, we have an ideal way we would do things. Think of the hypothesis, then we would design the study. We would design it perfectly and choose the analysis to analyze the data to address that



hypothesis then the data collection would go perfectly. The data well distributed and have a result...a lot of things usually break down in the process. First of all, I think most people I know in science don't do a good enough job at choosing their analysis before they collect their data. That's just common -- a bad thing we do. Your study will be better if you plan exactly how you analyze it. Even if we do, often your data will end up weird in some way.
And so then you have to change and once you start using different analyses may be the way you have to frame the questions changes a bit but I think there's a lot of iteration during the process...
Does that raise more questions?


STUDENT: We are not including 4B on the...
INST LITTLE: Yeah. The shorter intro is really just pretty much 4A with one sentence of this.
For each question. Yeah.


STUDENT: In this case -- that's something that may change.
INST LITTLE: This will change when you pick a paper to develop into paper three...posted.
STUDENT: If we did paper three and using paper one -- how



write 4B? Because we did...answer the research question --
INST LITTLE: Yes you did. You went in the forest and collected things --
STUDENT: We didn't have the research question.
INST LITTLE: Your hypotheses are your research questions.
STUDENT: I'm saying we didn't have them when I went into the forest the first time. I was not approaching that with the intent of answering a research question.
INST LITTLE: Right.


STUDENT: I was going to say sometimes there are existing data sets and people tike that approach I guess.
INST LITTLE: I think in this case, don't focus on the chronological order of the two steps. The approach you took to address the research question is really just what methods did you use.

STUDENT: Okay.
INST LITTLE: You did a field study.
I think -- this is actually a great topic for discussion because I think if you do a project and it doesn't really work and by not work I don't mean you got a null result, it's like things went wrong and you had to pivot. Do you write about original idea you



had and say we had to change? That's honest. May be there's a way to do it so you at least acknowledge that but if you think of the structure of a narrative, that makes it really hard to get to what you actually did. You don't want to do -- I am introduce this whole thing and we ended up doing something else.
It's a really valid question to talk about.
STUDENT: Could that be helpful for other researchers --
INST LITTLE: Yeah. Including something about it somewhere in the paper is a good idea but it's like -- you have to really think about how to do that to not disrupt the flow of your actual analysis.
Science is so fun.
It always works the first time.
Okay. So with that, let's move to discussions. This is the opposite end of the paper.
What is the purpose of a discussion?
STUDENT: Talk about the further usage or...of the topic. INST LITTLE: Yeah. So you have some results. So what?
Where do you go next?
STUDENT: How data...work for some action things and what other areas the results can cover within...relationship or --
INST LITTLE: Yeah. Exactly. So think about the rest of the scientific literature. How does your result fit



in that, talk to that, how might other people want to use it or follow up?
So this says the purpose is convince the readers of the significance of your findings. That's part.
But to do that, the piece of putting in the context of rest of literature. Seeing how it may talk to other published work.
So the discussion is also funnel it's just up side down one. So you start with just a summary of your key findings and then you should interpret your results. This is different between the results and discussion chapter. The results are just facts.
Numbers and stats. Is there a difference? A relationship?
But the interpretation is where the biology should come into this. What does it mean. What is a mechanism behind the relationship you see or don't see? Things like that.
You should then have a bit about possible weaknesses. We will talk about this section. And the end of your discussion should be something about the broader implications. Going back out to that big picture.
Okay. Let's talk through a couple of these. The first paragraph is another one of these



really key parts of a paper.
So it should go over the most important results that you found.
And it should hint at your interpretation of your findings. Actually, it should just say your main interpretation of those result.
And it should give a bit of an overview of the structure of the rest of your introduction. So if you will talk about three different ways it relates to other literature, make a little over view list of those.
If this completely over turns everything we know about biology, give a little outline of how it does and then you will go into that in more detail.
This won't be hopefully as much of an issue for you guys for your papers, the one you eventually writing a discussion for -- because you will probably test two predictions but in more complex papers where there's a lot of different results, I think it's also, which ones do you pull out that are the most important to remind people of. That's something you would do in this paragraph. Most people can't holed 7 equally important results in their heads without getting confused. How do you distill the whole body...into one or two key messages from the results. For you,



you will have already two key messages. Two tests so a little easier hopefully.
So let's look at on example.
In this paper, they had four questions.
So it's not like a huge number but it's enough to be a bit complex.
So this is about white clover.
This is a foreshadowing of the clover project you will talk about in lab this week. [Reading].
So this was sort of the end of the introduction.
If we then go to the start of the discussion, we can see that these questions map on to how they have structured this first paragraph.
So they have a first kind of long sentence about some things shown by the results but they then go through these questions.
So second sentence says [reading].
So bam, they summed up the answers to the first of they're -- the first two of their research questions. And really put it in biology. This is not statistics. There was no there was a significant relationship or significant difference. This is in the same language as the actual research questions.
In the next sentence they address this question three, whether urban...[reading].



And they go a bit into like because they expected this, and it didn't happen, they have a description of the pattern they actually observed that's not what they expected. In yellow, they have answered the fourth question.
Yes urbanization was only [reading].
And then a bit more about the pattern of that result.
And then they have a bit -- this is not like a very detailed map...but we discussed how the results provide insights into the [reading].
So you can sort of guess one possible way they could organize this discussion would be to talk about natural selection, talk about genetic drift and gene flow. I don't remember if they did that but that's one structure they hint at here. Good to remind readers what you are trying to do...remember in the methods, the order that you put things should be sort of related to the order you have presented your questions and it should be clear to the reader which question is this part of the methods collecting data to answer. Why do we need this data. How is it answering those questions.
In the results you should have the order of your results be the order those questions were presented



in. In the discussion you can again come back to summing up the answers to your questions in the same order.
That feels really repetitive but if you think about when you are reading a paper, it's kind of a struggle. I don't think you have ever been like darn they are reminding me what I read in the intro. Don't hesitate to use the repetition to really get your message across.
Questions about the first paragraph? Okay.
Much like the introduction, you can use a template structure. We talk about first overview paragraph. You can follow that with a couple paragraphs. This says three but -- it can be two or one or -- some paragraphs -- each paragraph should have a specific point about your interpretation of results, how it connects to other literature. You can have caveats paragraph.
What are some short comings of what you did. What was something you didn't have the capacity to answer with this study that you still think is important. A nice way to do this without trashing your own study is frame it as future directions. What could someone else do based on your study that you



couldn't? What logical follow up questions are there.
And then to conclude you can have take home messages. I think the discussion is hard to write for similar reasons than the intros. Different ways you can do this. Especially...you have to figure it out. There's no answer to that.
So again, it can feel daunting to navigate what you think, how important it is to discuss those things. Try things and you can copy a generic outline on a page and try to write in response to that prompt if it helps.
Okay.
That brings us to how to deal with negative results. We kind of touched on this. If something doesn't work you should still tell people about it. Includes, if you tested a hypothesis and the results is yeah my hypothesis is not supported, there's a lot of this in science where people do a lot of work to do a study. They don't really get the results they were hoping for. They don't publish it. Somewhere far away in another lab, someone has the same great idea. Does a ton of work. Doesn't find the result they were looking for. That data lives in their documents folder.
The cycle starts all over again.



We should try our best to break this cycle.
Because a lot of effort could be saved if there's really things that have not found positive results over over again, we should not keep testing them probably.
So it's important to talk about negative results.
Many of you will in your paper maybe you have already run your statistical models and been like there's no difference when I thought there would be, that will happen but that doesn't mean there's nothing interesting to discuss.
STUDENT: How easy is it to publish a paper with insignificance results?
INST LITTLE: The eternal question.
I think it's actually not that hard. It's just you are not going to have that paper be in nature.
Probably. There are a lot of journals that are good journals that are now evaluating on did you do the study correctly and is it well supported. Not on is it an excite outcome. Sometimes null results are exciting...and you see no support, that can be interesting and may be lead in some direction. Some cases null result is more interesting but most cases that's not true but many papers are published with



negative results. Most of us have multiple projects going and hard to advance them all and writing papers -- I'm crying a bit inside as I said this. If you have a choice how to spend your time you will probably spend time on the shinier results. As much
as what is happening as...things get rejected. That's just my thoughts.
So in terms of how we deal with negative results, I think the instincts is to do something like this.
In our positive results where our hypothesis was supported, our caveat section is pretty small because we are like, this worked, I did great.
And if you have negative results, you are just trying to find all the reasons that may be your hypothesis could still be true but your study wasn't good enough to find it, the problems with what I did. It's important to think that through but if you are reading a paper and half the discussion is caveats that's not enjoyable to read. Try to find ways to beef up this part...I promise you can do it.
Let's look at example of this and this will turn into an exercise.
From this paper, the main question -- anyone know what lion fish are? Everyone knows. Invasive



species. They eat everything.
Their main question is is there a relationship between [reading].
They are using groupers as their native predators and this is one of their main result figures.
Do you see a relationship here?


STUDENT: More... INST LITTLE: May be.
I would say not really.
Like, even if there's a lot of groupers, there could be a lot of lion fish or there could be no lion fish so not a strong relationship here.
Let's look at how they talked about this in their paper.
So to do this, we will use reverse outline.
This is a super great writing tool. We will apply it to something you didn't write but it's good to apply this to your own writing to see if you did a good job. Reverse outline checks for overall structure. You read existing text and summarize each paragraph in one sentence. Sometimes the topic sentence of that paragraph does a great job of that and you can just take it but sometimes you have to do



more work to sum up everything in that paragraph. There's often -- list of topic sentences. If they are good you can use this to check the overall
structure -- we will use it to check structure and see how they talked about result. It will give a nice summary of the discussion. If you go on Canvas, this paper Hackerott et al. is posted. There's also a document that talks more about reverse outline if you are like what is she talking about and gives examples. You can do this with a neighbour or on your own, go look at the discussion section -- I guess -- it's combined results discussion section. And make a reverse outline. Figure out how did they talk about this null finding.
How much more time do people want?
STUDENT: Two or three more minutes.


INST LITTLE: Okay. Let's try to talk through our reverse outline.
I have a version that I made.
But let's -- how -- may be does anyone want to share your quick summary sentence for the first paragraph?

STUDENT: Maybe something along the lines of lion fish



density was highly variable between sites but didn't show a significant connection...more likely connect to human populations and pressures.

INST LITTLE: Yeah.
Sounds good.
I made a shorter one. Summary of the results. But yours is better.
Okay.
Second paragraph. What -- how would you summarize it?
Yeah.
STUDENT: Use the first sentence [reading].


INST LITTLE: Exactly. Great topic sentence. There's no relationship.
Okay.
So now we get into the actually more interesting part. How did they talk about this lack of result?
What about paragraph three? What are they doing
there?


STUDENT: They...finding the earlier research and compared the range of that research with themselves.
INST LITTLE: Yeah.



So they talk about this like -- the fact that the predator densities are something that differs among studies but they can say no that's not the reason that our result was different. So they look out ward at the context of the literature and one specific way.
What about paragraph four?


STUDENT: We said that there may be some initial things that can explain. Early or late colonization...could explain...
INST LITTLE: Yeah. So early or late colonization and...other things and that -- those are like yeah it could be that. We can't rule it out.
What do they do in the fifth paragraph?


STUDENT: Acknowledging the limitations.
INST LITTLE: Yeah. Acknowledging limitations. Anything else.
STUDENT: A bunch more possible reasons for the lack of...
INST LITTLE: Yeah. More reasons. Yeah. That's what I have too.
So yeah so we have gone from one big reason they can say no that wasn't the reason. Some things where they are like, yeah we can control for these things



could be reasons and then more reasons.
I will just skip a bit. So for six, their message is actually that their study was designed in a way that could deal with some of these issues and so may be the reason they are not finding this result that has been found is that they designed their study better. They are spinning this as a positive.
In a way.
And then their conclusion is that you should still protect groupers and other predators. Not saying they are not important but they don't have this particular mechanistic effect...so I think this is interesting because they spend a lot of time talking about how they don't get this result they predicted and some of it is delving into methodological things and limitations things they can't control for and a lot is actually about the biology and they are also saying what their study could do so not everything is a caveat. It's also sort of like why did we do things the way we did.
Questions about this example? What did you think reading it? Was it interesting?
Do you think it was effective? Did you buy their argument that their study was better designed so it was the first one that could detect this? You



didn't read the rest of the paper...
STUDENT: Also didn't read the other study. INST LITTLE: True.
STUDENT:...conclusion...explain the things and make a statement that no relationship and explain like why it has no relationship and what could I do it -- improve the experiment and...information...
INST LITTLE: Yeah. So yes. I would say in this case, they are like our study was designed well but if you are like there's some way that I could design my study better, absolutely. That's a great thing.
Any other thoughts about this? Okay.
Two more quick things and then let's take a little break. One is what about a conclusion section? You don't need one. That's the TLDR. The last paragraph of your discussion is where you broaden things back out and that probably does include some conclusions you don't need to make it its own subsection and don't if you already said some of the things you would say in that. Avoid redundancy there.
Instead just focus on the last paragraph of your discussion.
That's probably the last thing people will read in your paper. May be they will go back to look up



specific methods or something but this is the message you are leaving them with.
So you probably do want to remind them of some of your most important findings. Not in a way that's a repetition of the first paragraph of the discussion but putting them in that broad context. More generally, Bryan MAGILL, ecologist and used to...in a lot of interesting ways...logging has died a bit but he has this great idea of -- five really important paragraphs in a paper.
One of them is the abstract and we won't talk about that today but two are in the intro and two are in the discussion. Methods and results have important information but there's not one thing in there that stands out...that's where the details are. People will look at it and find specific things but when comes to communicating your science, it's the beginning and end of your intro and discussion that are like really key. You have to decide what your message is. And then figure out a way to construct those paragraphs to get that message across. In the intro, what is the really exciting biological thing that you are addressing here and more general than what you can answer with your specific study but the exciting topic and the last paragraph of the intro



which is your hypothesis, how you will fill a knowledge gap and why it's important. Then the result high light paragraph which pulls the signal out of the noise of all the stats and your results and the figures and tables. Really what are the key take homes of your results and then this could be novel accomplishment. That's probably ambitious for some of us with our papers but I would say more just like big picture. What is the big take away and how does your results that you have high lighted play into the biological field.
Okay.
Let's take a five minute break. And meet back at 3:45 or questions. [Break].
INST LITTLE: Okay. Let's get started again.
This next part will be a pretty short ending.
So so far, with our intro and discussion, we mainly have talked about how to structure the paragraphs of these sections.
Which is super important.
But you may be wondering, how do I actually write these great paragraphs you have told me I should include? Let's talk about how to actually make these paragraphs.



Good paragraphs have a couple of key attributes.
They are unified. So you should be able to sum them up with a topic sentence. They should be mainly about one thing.
They are coherent. So they have some logical internal structure. Not just dumping everything related to that one thing in willy nilly. Organize it in a good way. We will talk about relational devices as a way to do that and they are distinct so they should be complete and self contained. This is related to being unified but they are two sides of the same coin. By unified we mean everything in that paragraph should be related to each other and should have a topic sentence.
Depending on how much background you have, or how you are thinking about your context or interpretations, you could actually have more than one paragraph with sort of a similar point or idea to it.
Like, if you really had a lot to say you don't want to make the paragraph be two pages along because it's unified so think about how to break things up.
It's like your paragraphs should not have multiple unrelated things in them but you can have two paragraphs with a similar topic. But if you do that then you need to find a way to make it clear why you



broke up your ideas in that way.
Cants just be a random subset of things related to that one idea. Make sense?
Let's go through these a little more. So paragraphs -- this is obvious.
It's unit of writing that introduces a single idea. Marked by a line break or indent.
Each one should be a new idea.
So in terms of what a new idea is, it could be something that's entirely new. So you have not talked about it in the paper before. Here is topic I'm introducing, here is a paragraph about it. It could be a shift in perspective. I talked about this idea in one way but now there's another way to think about it. I will present that separately in its own paragraph. Perhaps a new perspective is different spatial scale or bio scale but it can be also just a different mechanism or lens to be look at this same idea through.
Or it could be an item in a list of related
ideas.
So first I will talk about this aspect. Then I
will talk about this aspect. Then this aspect. They could each be their own paragraph.
In terms of unifying them, the topics sentences,



they should help the reader know what is coming in this paragraph. As a writer, they should help you too.
If you have your topic sentences, you then try to write the paragraph, that's your touch zone to go back to is what I'm writing supporting this topic sentence I think I need to talk about?
So use them as a tool. It's helpful to write topic sentences before you write paragraphs I think. You will want to go back at the end, may be you end up revising the topic sentence but it's a good way to guide your writing.
So if we go back to this paper about lion fish and groupers, here are some topic sentences, this is from the introduction.
You can see they kind of vary in their complexity.
Maybe let's take like 3 minutes. If you open that paper up again, look at a couple of these paragraphs.
See if you find stuff in the paragraphs that is not reflected in these topic sentences. Do you think these paragraphs are unified? Pick one or two sentences in the introduction to look at.
Okay. Any observations? Did you find stuff in



any...another way of phrasing is do you feel these are good topic sentences for what is in those paragraphs?
Thumbs up?
STUDENT: I would say the first...there's a lot of focus on the negative impacts and not necessarily says they are related...
INST LITTLE: Yeah.


STUDENT: Second one is about management but then half way through it switches...
INST LITTLE: Yes yeah I think paragraph two is the most scattered. I don't know if it's a great topic sentence for it. I would say paragraph one and two, they probably could have better topic sentences.
Yeah.
But they are not -- they are fine. Okay.
So that's some examples of how to think about unified.
In terms of logical internal structure, there are a bunch of ways you can organize things within your paragraphs, common ones are like spatial or temporal scales. Going from big spatial scale to fine. May be older results or processes to newer ones.



You can go from general to specific.
That is obviously common in intros. Even within paragraphs...specific to general. May be better in discussions but specific to general is a bit of an odd way to organize things I think.
Least to most important, would you do this?
Yeah. I don't know. Think about whether you want to lead with your most important things or conclude with your most important things.
Familiar to unfamiliar. This is a great way to drill down to a knowledge gap, for example. Start with what is known. Go towards what is not known.
Simple to complex or certain to uncertain.
There are other structures too but these are common ones. The idea is just have some through line that the reader can follow. So there seems to be some reasoning for why you are presenting a series of information. Let's look at one example.
I will give you 90 seconds to read this paragraph and just think of which of those logical organizations schemes do you think is probably being used here.
Any quick reactions or do you think this is organized in any way at all?
Yeah.



STUDENT: Lead to a knowledge gap? Something we are trying to address by the end?
INST LITTLE: Yeah. I would say the last sentence is kind of a knowledge gap.
It may also be just leading into the next paragraph.
Yeah. It can be going from known to unknown. What are other -- yeah.

STUDENT: Starts the first -- until the second red line, it seems they are doing like a general to specific thing. Then they switch it up.
INST LITTLE: Yeah. I think it starts quite general.
General to specific probably especially this middle part. This is quite specific information. Like the number of days things are shifting by. Can be also simple to complex. So may be the point of this example is you can meld the difference strategies together like you don't have to just pick one and sometimes they kind of overlap but yeah do -- do you think this is effective paragraph?
Or were you like, I don't know where they are going with this?
The second one?



STUDENT: The second sentence is really hard to read.
It's just -- with so many citations.
INST LITTLE: Yeah. It's really long also so may be don't do that.
Yeah.
So we can critique the sentence level as well.
But yeah.
Okay.
So another thing you can do within your paragraphs is to use relational devices.
These are just words or structures that indicate the relationship between sentences.
So give the reader a clue of why are you following this sentence they just read with the next one. How is it related. How does it build?
So there's a bunch of common ways to do this.
One is to use parallel construction and word choice.
So here, this is clearly from a methods section.
And they are just saying like we did this, did this, we did this. In this case it seems boring but it makes it pretty easy to read. You are not searching for what they do. It's clear.
So that is one way to set it up. You can do that with ideas too not just methods and results.



Another important one is transitional expressions.
So these are things that explicitly say, it could be first and then, implying we did this next.
But also, also, for example -- how is this next thing related to the thing before it. We talked about being concise and cutting dead weight and it may seem to be dead weight words but they are not. They really make things a lot more pleasant to read and easy to follow if you can give these little clues about how ideas relate to each other.
So here is an example of that.
We have a text at the top where we have stripped relational devices from the text.
And then at the bottom we can add in relational devices. So this just makes it easier to follow.
Like, we have the same first sentence.
But then we are saying specifically, here is something more detailed about that overall result.
Despite these differences, the richness and evenness did not change. So we are giving the reader a bit of interpretation about how they should feel about these results. As a result [reading].
Look at this previous sentence, that's why we can't reject the hypothesis. Instead at top one you



have to try to figure out why...
So it is worth using some words to do things like this, that will make it a lot better.
In terms of being distinct, complete and self contained, this is probably the hardest one.
Because you still have to link to the previous and subsequent paragraphs. Like we want to use relational devices within the paragraphs we have to also think about how the paragraphs go together. Each paragraph cants be an island that feels unrelated to whatever you have just written about.
So this is a challenge.
Common things we often see that cause a lack of distinctness, random paragraph breaks. Paragraphs are not just taking text and dividing them into nicely sized chunks. ...if a paragraph is getting too long you can break it apart but you need to find a way to break it in a way that makes sense so it can still be its own paragraph with its own idea.
Redundant paragraphs.
So it's okay to have the similar ideas in two paragraphs but they should not have the same information. So don't repeat things.
I find -- going through this now, I am writing a grant proposal. As I write I'm trying to write out my



thought process to convince myself that my idea is good.
But I'm finding that I do that repeatedly and if you then read it all together, it's like, we have already heard this.
So I think we can repeat things to convince ourselves that something is important or that it's clear.
You should not need to repeat something to make it clear. Just write it clearly once but that's really hard. In your editing process think about that. Don't just repeat to add emphasis. There are other ways to emphasize things.
Okay. I talked about relational devices. It's important to use them.
But you don't want to overuse them. If some paragraph is so dependent on the previous that doesn't really makes sense on its own, put them together and use internal logic structure or relational device to contain that all.
So everything is a balance and a challenge. Okay.
So final tips about your paragraphs. Mentioned this before, start with outline of overall structure. Draft topic sentences firs. They will help you guide



what you put in the paragraphs.
Then do reverse outline once you have written your first draft. That's how you can check do I actually have topic sentences that reflects what is in the paragraph. Editing is important.
Readers remember the first and last sentences of the paragraph best. Try to make them strong. Make them -- active voice. Use strong verbs and vary sentence structure. This is example you may have seen before but it's nice so I will show it any way.
It just shows the top part is a paragraph full of sentences with five words.
Reading that is pretty blah.
And then it varies the sentence structure a lot.
And you become just more interested in what you are reading when there's variation. So try to avoid really long sentences.
But it's okay to have some long ones as long as they are not all really long and complicated.
Sometimes reasons to have complicated sentence. Think about the structure. Try not to make it too repetitive.
Okay.
So a couple last important things.
If you want more writing resources, there's a



wonderful book. Available at SFU library. It is held by the SFU library.
It has a lot of great writing advice and exercises.
Work sheet 3.
I posted on Canvas and then I pulled it off because Erin and I had a change of heart about the third question and are changing it. I will message when we repost it, should be later today.
If you down loaded it already you need to redown load it. It was supposed to be due before lecture on Tuesday next week, since we pushed paper one a few days I will push this a few days so you have until next Thursday to do this.
It's another online one so down load the word document, fill out and up load to Canvas.
It will be due before the Thursday lab section but we will talk about in lab this week we don't have lab meeting next week so due by 1:30 on Thursday.
There's a discussion board. Feel free to post there if you have questions.
Okay. And paper one, so we extended the dead line until Sunday at 5 p.m.
We realized that the holiday yesterday made it harder for you to get help from us.



Having said that, we will not be on discussion board answering questions on Friday night, Saturday or Sunday next weekend so don't push this to the last min because we won't be able to help you. Plan to get all the help you need before the end of lab on Friday.
If you still have work to do, fine, but if you have coding questions, you should get them solved before the end of the week.
Yeah, so in the time remaining, ten minutes and I can stay a couple of minutes, if people have general questions they think other people may have. We can be here for the next 15 minutes and Jenna will have another office hour after this. If you have no questions, you can go but may be before we break, does anyone have general questions that you think may apply to other people?
Okay. Great news.
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