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Please indicate your level of agreement with the following statements about this tutorial:

B Strongly Disagree B Disagree @ Meither Agree nor Disagree B Agree B Strongly Agree

This tutorial was appropriate to my level of
expertise.

This tutorial met my expectations.
The hands-on exercises were useful.

The presentations were useful.

The instructors were very knowledgeable about
their topics.

The group discussions were useful.

| would recommend participating in HNIMBioS
tutorials to my colleagues.

T T
0% 50% 100%

As aresult of participating in this tutorial, | have a better understanding of:

W Strongly Disagree B Disagree A Meither Agres nor Disagree B Agree B Strongly Agree

The basics of theory in the
field of evolutionary
quantitative genetics

The connections of theory in
the field to evolution
observed at various time
scales

How theory can be tested
with data

How to use Rto build and
test evolutionary models

T T T T
0% 20% 40% 6% 80% 100%

How do you feel about the amount of content offered during the tutorial?

Too little for
the allotted
time

Too much for
the allotted
time

Amount of
content was
just right

T T T T 1
0% 10% 20% 0% 40 50% 60°%

NIMBioS | Evolutionary Quantitative Genetics 2015 Tutorial Evaluation Summary Report



What topics would you have liked to have covered in this tutorial if given more time?
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Analysis of heritability and variance components in experiments that lack a breeding design. | would have
liked to learn more about the use of ANOVA to do this in R, especially because there isn't much available
on this topic online.

I would have like to see more empirical examples, not necessarily more topics. In fact | would remove the
presentation on morphometrics, | think that information was a really particular line of research.

Mathematical modelling

A stronger connection of classical quant gen to current practices in DNA sequence analysis would be useful.
QTL analysis?

| would have liked to see more on matrix comparison methods (although it was covered).

I would have liked to have more material and theory focusing on how phenotypic plasticity fits into current
models of micro- and macroevolutionary processes.

If we had another week, it could be good to work through practice datasets as a group. But with the time
we have it was perfect.

This topic was raised during the tutorial: it would have been beneficial in my line of work to have a better
development of how EQG fits in with recent molecular/genomic advances. | understand why this was not
an easy thing to do, but in my humble opinion, this is where some revolutions are awaiting. As was
commented in the final discussion, the genomic era 'is not a threat, but a challenge' to the current EQG
field. | disagree, and instead think it’s an opportunity that both 'sides' of this world need to exploit ASAP.

More time spent on relating theory to real world examples, especially for macroevolution.
Coevolution
Better connection to avenues of research opened up by genomic datasets.

| think the number of topics was fine; perhaps even too much. That said, | would have liked time to discuss
and apply these theories to more situations; specifically those of my own interests and those of other
students with similar interests. The theories were explained very well and | thought a lot were interesting
enough to pursue on my own. While we were there and had access to like-minded peers and wonderful
instructors, it would have made the tutorial over-the-top good if | walked away knowing how to apply these
theories, models and R-programs to new situations. For example, on the last day, | really liked Steve
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Arnold's model on the evolution of birds of paradise. | know a lot of people in the course were interested in
sexual selection and co-evolution. It would have been great to hear more about Steve's model and how he
developed it. Then, we could have had a longer discussion with interested students on how to apply this
model (or a similar one) to our own study systems.

Due to my personal interests | would have liked further coverage of using quantitative genetics with
pedigreed wild populations.

H2 of phenotypic plasticity, reaction norms

The use of genomic data in the context of quantitative genetics

More hands-on data analyses, especially for estimating G matrices and adaptive landscapes
The possible impact of high density genotyping kits which, it is my guess, will hit soon and hard.
| would have discussed molecular evolution much more.

More problems/examples from sexual selection.

Almost all of the examples relied on knowledge of the organisms' pedigrees. One of the major examples
given during the tutorial was response to artificial selection under husbandry conditions. Field research with
large populations, however, often uses individuals where pedigree is unknown. It would be useful to include
a tutorial or examples that do not depend on knowing pedigree beforehand.

I my opinion | think the topics were well chosen and the lectures were well covered. Although, | think if
some basics ideas had been covered with some examples of empirical data and studies it would facilitate
a better understanding of the broad picture and could allow practical exercise consolidate what is covered
on the lectures.

More time spent working in R to understand the data.
If given more time | think they could have focused more in the exercises, explaining slowly each topic.

I would have liked to seen the instructors discuss the first two days' topics in more detail giving examples
with empirical data.

| would interested in models linking epigenetics and quantitative genetic

What do you feel was the most useful aspect of the tutorial?
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The annotated code will definitely be useful
The time given for discussion.
Explanation and insights from lecturers

The connection between lecture subject matter to real world implementation in R was useful for cementing
tricky or unfamiliar ideas in my brain.

Having the R scripts available to work through many of these complex analyses. Although | may not have
always understood them, | consider it much more likely that | can modify these scripts to my own needs
than come up with the code from scratch.

| thought both the lectures and computer exercises to be essential to the course. | found the lectures to be
extremely helpful, as the instructors were able to effectively communicate conceptually challenging ideas
in a way that increased my level of understanding. | also found to discussions following the lectures to be
extremely productive.

I think it's hard to say a 'most useful' aspect, because everything ties together so well. Long term, probably
the R code is most useful. Currently, the lectures are probably most useful.

To me it was being able to connect the analytical and conceptual features of models in quantitative genetics.
All the instructors used their own metaphors to make the models and their assumptions intuitive. | found
this to be most important in clarifying things.

The combination of discussion that occurred during each lecture. Many of the questions asked as we went
through each topic made the content easier to digest.

| liked the hands-on exercises, but | felt the interpretations of the results were not given enough priority,
especially for those with less biological background

Theory integrated with the practicals immediately after the lectures. Interaction with the instructors.
Connection between macro and micro processes. Demonstrations of concepts in R.

2 things: 1) hearing more about the theories. | was familiar with some of the work and completely new to
other parts. Learning about the theory that goes into evolutionary thinking was very eye-opening. 2) Getting
to hear how the instructors developed their models. | have been curious about modeling for a long time
and learning how people go about modeling and learning about some of the tools (e.g. OUwie, Brownian
motion models, Matrix models etc.) gave me a deeper understanding and more confidence in trying to
pursue modeling on my own.

The most useful aspect was seeing a broad range of computing options for testing hypothesis in
evolutionary quantitative genetics. This came on top of a thorough coverage of basic theory in the discipline.

Clear biological examples linked to the theoretical components during lectures

The comparative method, ancestral trait state reconstructions and the adaptive landscape
The hands-on experience of performing the statistical analyses.

Good balance of theory and practice, ample time for interacting with instructors

The balance between lectures and exercises was fantastic.

R code and the presence of its coders. Seminal paper and techniques dissected by their authors. The
occasional undeserving postdoc who got a deep hold of a complex technique and is ready to share his
knowledge with a roomful of avid users... my hat goes to Liam.

The R scripts and various R exercises were very good.

Collaborating with biologists and finding useful problems at the intersection of mathematics and biology.
Also learning to use R for data-driven models.
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Modeling adaptive landscapes and understanding the behavior of population-level genetic variance under
a moving adaptive peak were probably the most useful aspects of the tutorial. | had a background that
included some knowledge of ancestral state reconstruction, and the tutorial's focus on the short time scale
filled a major gap in my knowledge.

| think the most useful was the discussions and theoretical lectures followed by practice in R. Although, |
feel that sometimes the practical lectures lack some contextualization.

The R labs that tied into lecture.

| think the most useful aspects were the interaction with colleagues and the combination between the
lectures and the exercises.

| thought the lectures were most useful aspect of the tutorial - | was able to get the most information out of
the lectures. | also appreciated the lecture notes that Steve Arnold gave for each of his lectures. | thought
those were incredibly helpful bits of information to read before the tutorial and after to reinforce the
information. | appreciated the lectures being recorded. Despite the lectures being great, they were
extremely content heavy and the instructors often times raced through things in order to stick to schedule
(which was frustrating at times...) so it's a great opportunity to go back through the material.

The lectures.

What would you change about the tutorial?
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An hour in the afternoon to break into smaller groups to help digest the material might be useful.

| would choose less topics and more time to work through the R tutorials. | would also make teams to sit in
a round table so discussion could be more productive.

More structural and streamlined tutorial. Focus on one or two main areas.

I would slow the R tutorials down even if it was at the expense of the number of sessions in order to give
the students a step by step opportunity to solve problems on their own or in groups to better understanding
of the code components.

| know this would be difficult to develop and implement, but a series of supplementary R exercises (with
some open-ended code building problems along with their solution) would really help in the understanding
of how these various programs work. | don't know if there's time for anything else during the tutorial itself,
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but for those wanting additional instruction in various topics, the possibility to perform these exercises on
their own time would really be valuable.

I would have liked more of the exercises to be completed in a group setting, because | found that when |
was discussing what we were doing with the exercises with my neighbors | got more out of them. Possible
fewer exercises with more time allotted to each.

| would suggest that bigger blocks of time be set aside for exercises in R. | speak for myself here, but |
learn better by figuring things out on my own, by making mistakes and fixing it. While it was nice to have
the code, it was disruptive to follow along, and just execute code without having the time to deconstruct the
code and understand the variables and data structure. | also think that if possible participants should be
encouraged to bring their own data, because we usually have the best idea about what the data is and what
biological questions we are asking with the data. | think that would provide much better context when
running exercises in R. Additionally, | think the course would benefit greatly by having learning objectives
outlined. For example “1. If you have trait measurements for two traits from 20 closely related species, at
the end of this course, you would have learned how do X, y and z.".. and so on.

Instead of having everyone run the R tutorials on their own machines during the class, provide the script
but only have the instructor run the code and allow participants to annotate and ask questions as we move
through the code. If people want to run the code on their own and ask questions maybe have an hour at
the end of the day were those who wish to learn more about a particular package or analysis can ask more
in depth questions without wasting so much time solving mac/pc/linux conversion issues.

More breaks during the day smaller discussion groups during discussion time and during R programming
recommended background reading prior to the tutorial being made available

May be try to put students to work in common interest groups and people with complementary skills instead
of random groups.

A little more time to discuss the findings from the labs.

How do you feel about the format of the tutorial?

This was a very
effective format
for achieving
our goals

Thiz was not a
very effective
format for
achieving our
goals
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The tutorial format would have been more effective if:

No comments
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How satisfied were you with the opportunities provided during tutorial presentations and
discussions to ask questions and/or make comments?

Very
Dissatisfied

Dis=satisfied

Heutral

Satisfied

Very Satisfied
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Please indicate any suggestions you have for facilitating communication among participants
during the tutorial:
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Pairing students with math background with students with bio background from the beginning.
More group activities and discussion.

I wouldn't implement too much of this, but the occasional small-group discussion might not be a bad idea.
Particularly regarding the R programs (I think the lectures were more or less perfect, and the lecturers made
certain that questions could be asked at any time).

A GitHub page was suggested as a live Q & A session. | second that. Another alternative would be like
stack overflow, where the problems and solutions can become part of a permanent resource for future
course offerings.

The emphasis on using the microphones interrupted the flow of the discussion, but | understand the need
for the microphones.
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On one hand, | liked the opportunity to have large group discussions. Another avenue would be to break
up into smaller groups, perhaps with an instructor in each group to have discussions.

Breaking the discussion sessions in smaller groups could have helped a better understating of the topics
under discussion

Shuffle people between exercises to allow participants to work with different partners.
More group work could be very helpful
The indications by some of the tutors were a bit of intimidating, it must be said, to very little effect.

As is often the case, three of the students asked about 95% of the questions. | began to tune those voices
out on the second day. | don't know how to discourage a small set of students from monopolizing the
discussion time--it's almost always an issue--but it was very noticeable at this tutorial.

Additional comments:
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| think the R tutorials from the first half can be highly improved (similar to the second half). Shorter lectures
with more discussion time among the assistants and not necessarily with the leaders would have been
useful.

This was an incredibly valuable experience. | am especially grateful that all the instructors clearly made
efforts to interact with the students, both during the class and during social time (meals, etc.). The access
to the experts in the field is a great opportunity for all of the participants, no matter their level. This is quite
rare and really provided a good atmosphere for the course. | know during our evaluation on Saturday there
was a lot of comment about the R exercises, and | don't entirely disagree with what was said, but at the
same time | think that one of the most important aspects of this course was getting access to these scripts.
In other words, | wouldn't want to see them "dumbed down". The possible improvements would mainly
come from additional annotation, breakdowns of individual components of the script, and perhaps some
more open-ended exercises so that the participants can gain a better intuition for how this all works.

As | mentioned during the course - -Perhaps a 'cheat sheet of terms' could be useful at least the first few
days -To make the exercises easier to be useful later on as study material, it would be good to have them
be really well annotated so that each step was well explained. | think in general they were awesome, and
taking longer to go through them is not the right answer. No matter how slow you go, people won't fully
understand what's going on in a 45 minute - 1.5 hour exercise. It was fabulous overall.
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On the whole this was an extremely positive experience for me. | learned a lot and was introduced to many
topics that were new to me. | came from an empirical genetics background and the tutorial was very useful
for me as a way to start thinking about questions in a different way. | also want to add a note of thanks
to/about the instructors. They were all great - very friendly, approachable and helpful, and highly effective
in what they were doing. It was a great team of instructors (including Tyler). | personally enjoyed learning
from Joe Felsenstein and Stevan Arnold - with whom we also spent a great deal of time because they were
around the whole week. They made a terrific impact on me with the depth of their knowledge and the clarity
of their thoughts on this topic. Thank you very much for the opportunity to learn from all of you.

Thank you!

Providing key literature before the start of the tutorial would be good and help to be more prepared for the
lectures. To keep discussion groups via virtual tools to keep in touch and help to understand better the
information treated during the tutorial.

Thanks to the people at NIMBIioS and the other organizers for putting on such a great tutorial. | had a great
time and learned a lot.

In a lot of ways, this was a wonderful opportunity. 1 am VERY thankful for NIMBioS and all of the instructors.
You opened my eyes to a lot of wonderful perspectives that | hope to use in my own research. Also, | will
tell my peers about this opportunity. Thank you again. At times | was frustrated at the speed of the R
exercises. | am new to coding in R and | felt that the exercises were often wasted on me because | was
too slow to catch up. Also, | think it might be beneficial to do more work on these theories and (R) models
on our own, perhaps in small groups.

| really enjoyed participating in this tutorial this year. | thought the students were excellent, and | had a
great time interacting with them during class time and afterwards. | hope to do it again next year!

It was great! :)
| like the format, which managed to get most people to a full degree of immersion in the matter and tools.

I'm going to emphasize a third time that | think there needs to be a focus on molecular data. So many of us
are working with genomes, high throughput genotype data, etc. and using this to study quantitative genetic
guestions that it would have been helpful to discuss methodologies and learn some new tools.

| would like to say that | am really thankful for to be part of this amazing tutorial and rich opportunity.

Participating in this tutorial was a unique opportunity! It was amazing to be in contact with very experienced
professors. And one great thing was how accessible they were, making everybody comfortable for
questions and discussions!

This was a great tutorial!!! | would definitely come back and take another course!! Thanks for all your hard
work and dedication in making this tutorial happen this year, and thank you so much for having me!
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