


Today…
• Introduction to the course 

• A bit about AI assistants 

• RStudio server 

• You collect some data 

• I demonstrate a data analysis 

• Review useful knowledge 



Overarching goals of the course

Provide a solid foundation for answering biological 
questions with quantitative data. 

Grow your confidence in your abilities to understand 
and perform data analysis. 

Help you know how to plan research projects so they 
are easy to analyse. 

Excite you about the wonders of data analysis! 

Prepare you for the final exam :) 

To have fun! 



Why should you care about data analysis? 
Only you can answer that question.

Strong feelings of purpose come something being 
meaningful to you and useful to others. 

Use data to show that a problem exists. Good analysis can make invisible problems visible—and help 
others take them seriously. 
Use data to test solutions. Does an intervention work? Does it work for everyone? Does it have unintended 
consequences? 
Evaluate evidence that affects people’s lives. Showing whether a drug works, doesn’t work, or has serious 
side effects is not abstract, it shapes real decisions. 
Question powerful claims. Marketing, policy, and public messaging often rely on selective statistics. 
You can learn to ask: What’s missing? What’s exaggerated? 
Protect others, especially those with less power. From kids targeted by unhealthy products to communities 
affected by environmental harm, good analysis can act as a form of protection. 
Serve something bigger than yourself. Science, public trust, health, biodiversity, fairness. Data analysis is 
one way people contribute to their community and society.



Question you will work on
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Questions you’ll work on…



Question 
Puzzle 

Problem

Answer 
Solution

Data 
+ 

Analysis

But how? 
High quality data analysis?



Popovic, G., Mason, T.J., Drobniak, S.M., Marques, T.A., Potts, J., Joo, R., et al. (2024). 
Four principles for improved statistical ecology. Methods in Ecology and Evolution, 15, 266-281.

https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.14270


How the course is organised



The team

Prof. Owen Petchey 
Director 

Instructor Dr Frank Pennekamp 
Examinations

You

Numerous 
teaching 
assistants

Forum 
on OLAT

Practicals Lectures

Email

Til Hämmig 
Head Teaching Assistant



The conceptual side

8 - 9:45am Mondays 



Lectures (apart from today)

• No powerpoint slides. 

• The “course book” contains what you 
need to know. 

• I will talk, draw, code, and ask 
questions (think, pair, share). 

• One lecture by a guest, otherwise me.



Think, Pair, Share



Think, Pair, Share

Smith, M.K., Wood, W.B., Adams, W.K., Wieman, C., Knight, J.K., Guild, N. & Su, T.T. (2009). 
Why Peer Discussion Improves Student Performance on In-Class Concept Questions. 

Science, 323, 122–124. 
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Our results indicate that peer 
discussion enhances 

understanding, even when 
none of the students 

in a discussion group originally 
knows the correct answer.



The practical side

1 - 3pm Thurs. or Fri. 



Homework

Sometime that suites you, 
best between Monday and Thursday/Friday



Weekly practice quizzes

Anytime you like! 
But please please make sure you keep up with the course material, 

and reach out to us if you feel like you’re falling behind.



All of that and more is on four websites(!)
OLAT

Course bookCourse 
information

Homework, 
practicals, 

weekly quizzes

https://lms.uzh.ch/auth/RepositoryEntry/17827987490/CourseNode/112943793799740

Much of the course material is new or newly revised this year. 
It is not perfect: some sections may be brief, 

and there may be typos or occasional mistakes. 
Please let me know when you think you may have experienced issues.

https://lms.uzh.ch/auth/RepositoryEntry/17827987490/CourseNode/112943793799740


Feedback Mitigation
Important to have clear structure in lectures Give structure at beginning and end.

Some students would have liked a slide deck (like in many lectures) Not going to do this. Instead, course book and me guiding you.

Homework videos nicer than reading chapters Sorry, still some reading to do.
Mr. Petchey's lectures were extremely slow paced and chaotic, since we 
switched from script to other stuff and back. Give structure, check pace, smoother switching.

The lectures of Prof. Petchey were always engaging (questions via qr 
code to the students, showing R, talking about statistics) and it felt very 
including even if statistics isn't really a strength of a person.

Continue engaging elements (e.g., think-pair-share).

I think course should be restructured to be more slow paced/ lesser 
load. Fewer topics this year.

For the number of ECTS credits allocated to this module, the workload is 
far too high (multiple responses like this). Fewer topics this year.

Different units ( = weeks have different time requirements)… therefore 
look early and plan early. Look ahead, plan ahead early.

Prof. Petchey talks for hours on end. Sit back, open popcorn, enjoy :)

Lots of good feedback, but here is the more critical/constructive:

US

You





Ask questions / make requests here.

https://lms.uzh.ch/auth/RepositoryEntry/17056071732/CourseNode/104040646959090




The final examination
• It will involve three or four case-studies in which you have to analyses data and answer questions about it. Embedded in 

the case studies are numerous conceptual questions. 

• Quite a lot of the questions require you to answer by entering numbers that are rounded to the required number of 
decimal places. 

• It will be in-person, on-site, and on your own computers (BYOD exam). 

• You may bring notes on both sides of three pieces of A4 paper. You may not consult any other sources during the exam. 

• You may bring a German-English dictionary (and should allow us to inspect it). 

• You will have to use the Safe Exam Browser and RStudio Server/Cloud. 

• There will be a mandatory practice exam experience. 

• You will get access to a representative examination from a previous year. 

• The exam grades are not “curved”, i.e., you are not competing against each other. (We may adjust the score to pass if an 
particular examination appears very hard compared to previous ones.)



Equip you with the knowledge of 
how to learn more. 

And the confidence that you can.

I may be a professor, but I’m also human. 
Feel free to address me as you feel comfortable, 

Professor Petchey or Owen 
(Probably not “dude” or “mate”!)

I and we are here to support you.



Our Journey Together: Becoming Great Data Analysts 
My Role, Your Role, and How We’ll Work Together

• Everyone here can learn to think analytically 
and statistically.

• I will hold you to high standards, because I 
believe you can meet them.

• My job is to support you in reaching them.

• Struggle is part of growth, not a sign of failure 
or deficiency.

• The stress response is your body preparing 
for a challenging situation. Higher heart rate, 
faster breaths, tight stomach, your body is 
giving you more resources to meet the 
challenge.

“What’s a time when someone believed in you 
more than you believed in yourself? 

What happened?”



High standards & Wise Feedback
Wise Feedback (Cohen et al., 1999): 

“I’m giving you these comments because I have 
high standards and I know that you can meet 
them.” 

• Feedback will be honest and specific. 

• It will come from belief in your potential, not 
criticism of your person. 

If it ever feels like you are being criticized, try to 
reframe it as you are being challenged to grow. 

This class is a safe space for you, 
and it is a challenging space for you.

Think, Pair, Share: 
“How comfortable are you 

receiving critical feedback?”

ChatGPT 
WTF?





AI Assistants



Ask for help understanding…

• What is the mode of a distribution? 

• I didn’t understand that explanation. Can you give a more easily 
understood explanation? 

• Can you show me the mode graphically? 

• Can you please give me an example of getting the mode of a 
distribution in R?



Ask for help writing code…
• Please use functions from the tidyverse package to write R code. 

• Please try to not use square brackets or dollar signs. 

• Please write code that will import data, give number of missing values in 
each variable, and graph all pairwise relationships. 

• Please write code that will import a dataset containing two continuous 
variables, perform linear regression, check model diagnostics, give a 
summary of the linear regression results, and make a nice visualization 
including the regression equation, the explanatory power, and the p-value 
of the slope, the regression line and the confidence and prediction interval 
around the fitted regression line. Put all this into a quarto file. Do this while I 
go chill. Thanks.



What can I use an AI assistant for in BIO144?

Think, Pair, Share



Your relationship with AI Assistants

I suggest you try to minimize their use during the course. 
(Also try to minimize using the example solutions.) 

Do the work, get the benefit.
(the knowledge and expertise that you contribute to a  

good relationship with an AI assistant).

In a strong AI-developer relationship, the AI serves 
as an empowering tool—a knowledgeable 

collaborator that complements the developer’s skills, 
accelerates their workflow, and supports their growth 
as a coder. The developer, in turn, provides context, 

direction, and critical judgment to extract the 
maximum value from the AI’s capabilities.

In a poor relationship, the developer uses the AI’s output 
without understanding it, leading to bugs, inefficiencies, 
or misaligned solutions.The developer becomes overly 
reliant on the AI, copying and pasting solutions without 

understanding them, which leads to long-term skill 
stagnation. The developer uses the AI’s output without 

understanding it, leading to bugs, inefficiencies, or 
misaligned solutions.



RStudio Server
You can use RStudio in a web browser—you use an 
RStudio Server 

- Bad thing: You have to be connected to the 
internet 

- Good thing: Lots of the setup is already done for 
you 

- (Good thing: available memory and CPUs can 
scale) 

- Requirement: you will have to use RStudio server 
in the exam.

https://rstudio.mnf.uzh.ch/ 
(This is in the course information web page also)

Users must be registered. 
I register everyone in the OLAT course.  
Therefore you must be in the OLAT course 
to get access to RStudio server.

https://rstudio.mnf.uzh.ch/


We need some data to work with…
Do some tests and record the resulting data

BIO144 Course Information website 
(Linked to from OLAT)



Live data analysis 
demonstration

BIO144 
Week 1



Its a demonstration…

The idea is to give you a feel of what is involved in data analysis. 

You will understand some of the demonstration. 

You will not understand some of it. 

Keep notes about what you don't understand.



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

The question
•What should be our question?
•As always, there are some influences and some constraints.
•We should ask a question of interest to us, and of some importance.
•And we should be able to collect the data, within our current constraints, 
necessary to answer the question.

•The question we will address is "do male and female reaction times of 
students at the University of Zurich differ?".

•Why this question? Reaction times are important, safety, sport…



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

Expectation
•Quite a lot of work on this already.
•Generally, males tend to have faster reaction times than females. So 
we expect that to be the same for students at the University of Zurich.



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

What graph?



Live data analysis demonstration
The whole data analysis workflow in one hour!!!
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Expectation
Planned presentation & analysis
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Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate What statistical test? 

What assumptions?



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

Ideally would be random. 
Are you a random selection of all 

humans?



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

Done.



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate Since we collected data about you 

(humans) we should think 
about ethical issues. 

 



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

Done.



Efficient 
Consistent 
Repeatable 

Reliable 
Readable 
Robust 

Persistent 
Sharable 
Scalable



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate Live in RStudio



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
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How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate



Live data analysis demonstration
The whole data analysis workflow in one hour!!!

Question
Expectation
Planned presentation & analysis
Selection of subjects
How will data be collected?
Ethics / permissions
Data collection
Data wrangling
Visualise
Statistical test
Critical thinking
Report / communicate

Live in RStudio



Popovic, G., Mason, T.J., Drobniak, S.M., Marques, T.A., Potts, J., Joo, R., et al. (2024). 
Four principles for improved statistical ecology. Methods in Ecology and Evolution, 15, 266-281.

https://besjournals.onlinelibrary.wiley.com/doi/10.1111/2041-210X.14270


Activate your prior learning!

You should have already done this. 
If you have not, you still have time

Use the resources on OLAT

https://lms.uzh.ch/auth/RepositoryEntry/17168236698/CourseNode/104040646578606


Reviewing what you already experienced / 
what would be useful for you to already know

Summarising distributions of data
Central tendency: mean, median, mode 
Measures of spread: range, quartiles, 
standard deviation, standard error 
Symmetry: skew. 
Pointy-ness: kurtosis. 
Number of peaks: unimodal, bimodal,  
multimodal

Statistics:
Expected value 
Parameter 
Parameter estimate 
Variable 
Central limit theorem 
Hypothesis testing 
Degrees of freedom 
P-value

Notation

                  

Types of variable:
numeric, continuous, discrete, 
categorical, dependent/response, 
independent/explanatory.

Difference between a 
population and a sample. 

Probability: e.g., what is the 
probability of getting five 

heads if we toss a fair coin 
seven times? 

Probability distributions: 
normal, binomial, poisson, 

exponential. 

Frequency distributions, aka, 
histograms. 

Visualisations: box and 
whisker, scatterplots. 

Models of relationships: 
equation for a straight line.

T-test 
Linear regression

Think, Pair, Share


