
Welcome to our course on Introduction to 
Neuroscience  



Who are we?



Dr. Lavinia Carmen Uscătescu

I will be your lecturer.

Please call me Lavinia.

My research interests mainly 

cover autism, schizophrenia,

and visual perception. 

I mainly use fMRI, eye-tracking, 

and psychophysics. 

2007 – 2010 BA in Psychology, UBB Cluj-Napoca, Romania

2010 – 2012 MA in Clinical Psychology, UBB Cluj-Napoca, Romania

2013 – 2015 MSc in Neuro-Cognitive Psychology, LMU Munich, Germany

2015 – 2020 PhD in Cognitive Neuroscience, University of Salzburg, Austria

2020 – Dec. 2023 Postdoctoral researcher at the Olin Neuropsychiatry Research 
Center (Hartford Healthcare and Yale University), USA

Jan. 2024 – … Research Assistant Professor, Virginia Tech (department of 
Psychology), USA

My CV at a glance



Dr.Ichim Ana Maria 

We will meet during 
seminars. 

Electrophysiologist by 
training, my research 

interests are Alzheimer’s 
disease, Gamma 

Oscillations, Schizophrenia 
and much more. 

Bachelor degree in 
Economic Sciences 

University of Brescia 

University of Milan

Master’s degree in 
Applied Cognitive 

Neuroscience Technical 
University of Cluj-

Napoca 

PhD in Electronics, 
Telecommunication and 
Information Technology

PostDoc at Transylvanian 
Institute of 

Neuroscience 

Cluj-Napoca 

2012 2015 2018 Today



Andrei Ciuparu

• Thesis: Ciuparu, A., van der 
Geugten, D., & Rheinheimer, N. 
(2017). Low frequency effects of 
targeted memory reactivations on 
subsequent recall processes. 

• Thesis: Advanced processing 
methods and machine learning 
algorithms applied on 
neurobiological signals

• Coordinators:
• Prof. Dr. Ing. CORNELIU RUSU
• Dr. Ing. RAUL MURESAN

• Thesis: Dumneavoastra sau tu? 
Cine ne motiveaza mai mult? Un 
studiu care sa verifice efectul
mediat al limbajului formalizat
asupra motivatiei elevilor

• Coneural internship



What will be covered in this course?



1st Semester 2nd semester

Oct. 9th The replicability crisis in Cognitive Neuroscience Feb. 26th An introduction to Cognitive Neuroscience and 
methods

Oct. 16th Introduction and Brief History March 4th Human lesion studies

Oct. 23rd Nervous system structure and organization March 11th Electrophysiology

Oct. 30th Neural signalling, I March 18th Brain stimulation methods

Nov. 6th Neural signalling, II March 25th Structural and functional neuroimaging

Nov. 13th Nervous system development April 1st Eye-tacking and pupillometry

Nov. 20th Nervous system anatomy April 8th Memory

Nov. 27th Visual Neuroscience April 15th Language processing

Dec. 4th Auditory Neuroscience April 22nd Cognitive mechanisms of reading and writing

Dec. 11th Movement, motor control and motor learning April 29th Emotions

Dec. 18th Multisensory Integration May 13th Social cognition

Jan. 8th Sleep May 20th Attention & spatial orientation

Jan. 15th Smell, Taste, and Touch  
+ recap and feedback

May 27th Executive functions

June 3rd Computational neuroscience and computational 
psychiatry   + recap and feedback



Let’s set some expectations



What I expect of you during this course
• ENGAGE – ask questions and feel free to interrupt me any time if anything is unclear.

• Read the assigned materials; I HIGHLY ADVISE you to read the papers/chapters marked as 

“required” BEFORE each lecture. In your “Assigned reading” folder in Teams, the required reading 

materials will be prefixed by “REQ”, while the optional ones by “OPT”.

• We will start each lecture with a few revision questions from the previous topic; questions will be 

asked via Slido, and answers will be anonymous. 

• ALL the required, optional or recommended reading materials will be uploaded for you in our 

Teams group; if you find yourselves wanting to read anything else that is not open access, please 

reach out to either of us and we will get it for you. Links to additional materials will also be 

provided throughout the slides (for further independent, curiosity-driven exploration).



What do YOU expect of me/us?

• I highly encourage you to always reach out directly with feedback or 

suggestions; however, if you’d prefer to do so anonymously, you can 

use this google doc: 

https://docs.google.com/document/d/1ZggozU4v5FtaRRmVjddpWm

U55lWtHnvHVGoy3JqZFas/edit?usp=sharing

• DISCLAIMER: even if you choose to give feedback anonymously, you 

are still expected to be respectful. 

https://docs.google.com/document/d/1ZggozU4v5FtaRRmVjddpWmU55lWtHnvHVGoy3JqZFas/edit?usp=sharing
https://docs.google.com/document/d/1ZggozU4v5FtaRRmVjddpWmU55lWtHnvHVGoy3JqZFas/edit?usp=sharing


This course is a two-way interaction, and the 
more you engage, the more you benefit 



About last year



1. The grades in the 2nd semester of last year 

were very good! 

More than half (i.e., 36 out of 56) got at least 8.

2. We recorded the lectures and uploaded them afterwards (in Teams); your colleagues 

found this very useful. Would you like to do this again this year? Please answer YES or NO

Grade Frequency

10 8

9 19

8 9

7 6

6 5

5 2

4 1

absent 6



Record lectures?

ⓘ Start presenting to display the poll results on this slide.



In the spirit of Open Science, this year we would like to upgrade our recordings – edit 

them for clarity, add timestamps, and upload them to the neurosci.ro YouTube channel,

where you can also share them with other friends and colleagues.



On the condition that NONE of your faces, voices, or any other personal identifiers would be 

shown, do you agree to this? Please answer YES or NO.



Do you agree with making our lecture 
recordings open source?

ⓘ Start presenting to display the poll results on this slide.



Our grading system

Exam:      two main examination dates to choose from, and one additional exam in case you (1) fail the first one, 

                 or (2) would like to retake the initial exam and try to obtain a better grade.

Seminar: one group project where you can obtain additional bonus points. Participation in this group project is optional.

                 You can earn max 1.5 points which will be added to your exam grade ONLY IF you (1) take the exam on one

                  of the two main dates, and (2) obtain a passing grade (min 5) in the exam.

                  Participation in the group project and other details related to dates, topics, etc., will be arranged 

                  with Ana and Andrei.

DISCLAIMER: I am new to being in charge of this course, so I may not know all the administrative details that you may

ask about, but will find out for you, so please DO ask if you have questions.



Any questions/remarks before we begin our 
first lecture?



Dr. Lavinia Carmen Uscătescu

The replicability crisis 
in Cognitive 

Neuroscience

October 9th 2023



Have you ever heard of the 
replicability/reproducibility crisis?

ⓘ Start presenting to display the poll results on this slide.



What you can gain from this course

• Knowledge about one of of the “burning” issue in modern Cognitive 

Neuroscience;

• Knowledge about efforts that are being made to improve scientific 

practices and therefore replicability;

• A critical “lens” through which to analyse scientific literature;

• A “taste” of critical thinking at work in Cognitive Neuroscience.



Outline

1. Replicability and Reproducibility

2. Why does it matter?

3. What has the scientific community been doing about it?

4. What can you do about it?

5. Assignment for the upcoming seminar



Replicability and Reproducibility



Replicability and Reproducibility

(National Academies of Sciences, Engineering, and Medicine., 2019, p. 42)

https://www.nature.com/articles/s44271-023-00003-2 

Korbmacher et al., 2023, Table 1

https://www.nature.com/articles/s44271-023-00003-2


Replicability and Reproducibility

Discussions on the replicability and reproducibility 

of scientific findings are neither new, nor specific

to Psychology or Neuroscience.

(National Academies of Sciences, Engineering, and Medicine., 2019, p. 41)

An update on this has been presented at the Metascience 2019 symposium (you can watch it here, from minute 7:42
https://www.youtube.com/watch?v=gxPYNOTjkxg&list=PLsSlQOyfbMHZN5N3Jl06ZX13Fb1cyZxTT&t=461s 

https://www.youtube.com/watch?v=gxPYNOTjkxg&list=PLsSlQOyfbMHZN5N3Jl06ZX13Fb1cyZxTT&t=461s


Replicability and Reproducibility

https://tinyurl.com/54h3p572 

https://www.nature.com/articles/s41586-020-2314-9 

https://tinyurl.com/54h3p572
https://www.nature.com/articles/s41586-020-2314-9


https://www.nature.com/articles/d41586-022-02035-w 

Sayash Kapoor

https://twitter.com/sayashk 
https://bsky.app/profile/sayash.bsky.social 

Arvind Narayanan

https://twitter.com/random_walker 
https://bsky.app/profile/randomwalker.bsky.social 

https://www.aisnakeoil.com/about 

Replicability and Reproducibility

https://www.nature.com/articles/d41586-022-02035-w
https://twitter.com/sayashk
https://bsky.app/profile/sayash.bsky.social
https://twitter.com/random_walker
https://bsky.app/profile/randomwalker.bsky.social
https://www.aisnakeoil.com/about


https://en.wikipedia.org/wiki/Snake_oil 

Replicability and Reproducibility

So what can we do to prevent “selling snake oil” when doing science?

https://en.wikipedia.org/wiki/Snake_oil


Why does it matter?



Why does it matter?
https://www.nytimes.com/2022/02/22/us/thomas-insel-book.html 

1. Because research is expensive, so it should be done 

right to avoid high costs and no benefits to patients.

https://www.nytimes.com/2022/02/22/us/thomas-insel-book.html


2. Because the results that we publish can have 

real-world impact, for example, when influencing 

politicians’ decisions.

https://content.time.com/time/subscriber/article/0,33009,1889153,00.html 

Do they?!

Why does it matter?

https://content.time.com/time/subscriber/article/0,33009,1889153,00.html


3. Because recovering from some unfortunate outcomes can be very hard (and expensive).

https://shorturl.at/IMQT3 

https://shorturl.at/xHMTX 

https://shorturl.at/nwxO9 

Read the entire account of this lawsuit and what caused it 
here: https://datacolada.org/109 

Why does it matter?

https://shorturl.at/IMQT3
https://shorturl.at/xHMTX
https://shorturl.at/nwxO9
https://datacolada.org/109


What has the scientific community been 
doing about it?



Luckily for us, science is self-correcting …or is it?!

https://tinyurl.com/4ntks8m5 

https://tinyurl.com/yf5ftz7y

https://www.science.org/doi/10.1126/science.aab3847 

https://tinyurl.com/3xxn59fr 

What has the scientific community been doing about it?

https://tinyurl.com/4ntks8m5
https://tinyurl.com/yf5ftz
https://www.science.org/doi/10.1126/science.aab3847
https://tinyurl.com/3xxn59fr


What has the scientific community been doing about it?

1. Retracting published research that has been found to be flawed or questionable

https://tinyurl.com/4w8tvrta 

https://tinyurl.com/4w8tvrta


https://en.wikipedia.org/wiki/Retraction_Watch 

You can check out Retraction Watch here: https://retractionwatch.com/ 

or follow them here: 

https://twitter.com/RetractionWatch?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor 

What has the scientific community been doing about it?

Metascience (also known as meta-research) 

is the use of scientific methodology to study

science itself. Metascience seeks to increase 

the quality of scientific research while reducing

inefficiency. It is also known as "research on 

research" and "the science of science", 

as it uses research methods to study how

research is done and find where 

improvements can be made.

https://en.wikipedia.org/wiki/Retraction_Watch
https://retractionwatch.com/
https://twitter.com/RetractionWatch?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor


What has the scientific community been doing about it?

2. Establishing the Open Science Framework

https://tinyurl.com/2p97y4rc 

https://osf.io/ 

Preregistration discourages “HARKing” (i.e., hypothesizing after the results are known), therefore promoting ethical research practices.

Read more on this here: https://tinyurl.com/nhjynwte 

https://tinyurl.com/2p97y4rc
https://osf.io/
https://tinyurl.com/nhjynwte


Deep learning has been widely applied in neuroimaging, including predicting brain-phenotype relationships from magnetic resonance imaging (MRI) 

volumes. MRI data usually requires extensive preprocessing prior to modeling but variation introduced by different MRI preprocessing pipelines 

may lead to different scientific findings, even when using identical data. Meanwhile, the machine learning community has emphasized the 

importance of shifting from model-centric to data-centric approaches considering the essential role of data quality in deep learning applications. 

Motivated by the recent data-centric perspective, we first evaluate how preprocessing pipeline selection can affect the downstream performance of 

a supervised learning model. 

We next propose two pipeline-invariant representation learning methodologies, Multi-Pipeline Supervised Learning (MPSL) and Pipeline-based 

Contrastive Learning (PXL), to improve robustness in classification performance and to capture similar neural network representations. Using a wide 

range of sample sizes from the UK Biobank dataset, we demonstrate that two models present common advantages, in particular that MPSL and

PXL can be used to improve within-sample prediction performance and out-of-sample generalization. 

Both PXL and MPSL can learn more similar between-pipeline representations. These results suggest that our proposed models can be applied to 

mitigate pipeline-related biases, and to improve prediction robustness in brain-phenotype modeling. (Li et al., 2022,https://arxiv.org/abs/2208.12909) 

3. Standardize preprocessing and analysis pipelines

What has the scientific community been doing about it?

https://arxiv.org/abs/2208.12909


What has the scientific community been doing about it?

https://www.nature.com/articles/nrn.2016.167 

https://tinyurl.com/y8y2vezw 

https://www.nature.com/articles/nrn.2016.167
https://tinyurl.com/y8y2vezw


What has the scientific community been doing about it?

https://mriqc.readthedocs.io/en/latest/ 

https://fmriprep.org/en/stable/ 

https://mriqc.readthedocs.io/en/latest/
https://fmriprep.org/en/stable/


What has the scientific community been doing about it?

https://bids.neuroimaging.io/ 

https://bids.neuroimaging.io/


https://nda.nih.gov/ 

4. Collect data into large scale, open access repositories

What has the scientific community been doing about it?

https://www.ukbiobank.ac.uk/ 

https://nda.nih.gov/
https://www.ukbiobank.ac.uk/


I’m here ☺ 

http://b-snip.org/study-sites/ 

What has the scientific community been doing about it?

http://b-snip.org/study-sites/


What can you do about it?



What can you do about it?

1. As students, you can start by training to read and think critically about science. Even if you do not become 

researchers, you are already consumers of research content. You will train these skill during your seminar, through 

group projects and discussions (more on this from Ana and Andrei on Thursday).

2. Be careful with trends and overhyped/oversold topics 

that have not yet been sufficiently explored. One such 

example is the use of psychedelics for treating mental 

disorders; while preliminary results look promising, 

we still do not know enough about their mechanisms 

and efficacy.

Eiko Fried

https://twitter.com/EikoFried 
https://bsky.app/profile/eikofried.bsky.social 

https://twitter.com/EikoFried
https://bsky.app/profile/eikofried.bsky.social


3. Whenever in doubt, replicate (your own) prior research. 

Then celebrate (regardless of results; in this paper,

we only replicated 2 out of 13 previous results)! 

4. Promote open science and enable replicability efforts 

 by sharing your code (and data).





Assignment for the upcoming seminar



Assignment for the upcoming seminar

During the seminar, we will emphasize 

team work and collaboration. 

We will also practice giving and receiving feedback 

openly and kindly. 

The whole point of what we do here is to 

learn while being supportive of each-other.

Your first reading assignment will be this very recent

paper published in Nature’s career feature section.

https://tinyurl.com/yv5resr2   

https://tinyurl.com/yv5resr2


In addition, please listen to the following two podcasts:

Brian Nosek

In this episode, we discuss the replication 

crisis in psychology which has been an 

important topic of discussion for the last decade. 

We revisit some key events from the start of the 

replication crisis, such as the publication of 

Daryl Bem's studies on precognition, the paper 

False Positive Psychology, and the 

Reproducibility Project and share personal 

anecdotes about how it was to live through the 

replication crisis.Daniël Lakens

https://nulliusinverba.podbean.com/e/new-replication-crisis/https://tinyurl.com/yh63kzkb

https://bsky.app/profile/briannosek.bsky.social
https://twitter.com/BrianNosek 

https://bsky.app/profile/lakens.bsky.social
https://twitter.com/lakens 

https://bsky.app/profile/briannosek.bsky.social
https://twitter.com/BrianNosek
https://bsky.app/profile/lakens.bsky.social
https://twitter.com/lakens


If you would like to read more on the Open Science

Movement, I recommend that you check out this

open access book. Chapter seven is the most immediately

relevant to this lecture (“Transition to Open Science”).

You can find in our Teams group, or download

it yourselves from: https://link.springer.com/chapter/10.1007/978-94-024-2115-6_3 

Feel free to also share it.

https://link.springer.com/chapter/10.1007/978-94-024-2115-6_3


Finally, in the spirit of Open Science,

I recommend that you keep this 

comprehensive open access book close by; it

covers most of the topics you will need to 

learn about in most of your courses 

throughout this program.

You can find in our Teams group, or download

it yourselves from: https://openstax.org/details/books/psychology-2e

Also feel free to share it (isn’t Open Science great?!)

https://openstax.org/details/books/psychology-2e
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