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1. Assessment of the PhD Candidate’s General Knowledge in the Discipline 
The dissertation demonstrates that the candidate possesses broad, deep, and up-to-date 
knowledge in the field of visual cognitive neuroscience. The introductory chapters provide a 
well-structured and comprehensive overview of naturalistic vision research, including 
classical findings, contemporary debates, and the methodological challenges inherent in 
studying real-world perception. The bibliography and literature citations used in the 
introduction and discussion reflect a broad, well‑curated, and up‑to‑date selection of sources 
spanning behavioral vision science, cognitive neuroscience, neurostimulation, and 
computational modelling. The candidate draws on both foundational works (e.g., Biederman, 
Potter, Hubel & Wiesel) and contemporary research addressing naturalistic perception, scene 
and object processing, and deep neural networks. Citations are integrated thoughtfully, 
supporting the conceptual framing without overreliance on any single theoretical tradition. In 
the discussion, the literature is used not merely descriptively but critically, allowing the 
candidate to position her findings within ongoing debates about hierarchical versus 
bidirectional processing and the limitations of feedforward models. Overall, the referencing 
demonstrates strong command of the field and contributes to a coherent scientific narrative. 
The candidate not only understands the literature but synthesizes it effectively. The candidate 
also demonstrates awareness of broader conceptual issues, such as the ecological validity of 
experimental paradigms and the interpretational gap between artificial neural networks and 
human cognition.	
Overall, the thesis reflects mature theoretical understanding, precise use of terminology, and 
the ability to situate the research within ongoing scientific discussions. The candidate’s 
general knowledge in the discipline is fully adequate and appropriate for the doctoral level.	



2. Assessment of the Candidate’s Ability to Conduct Independent Scientific 
Research 
Across the three empirical studies, the candidate demonstrates a high level of independence 
in designing, executing, and interpreting scientific research.	
Study 1 

The candidate independently designed two behavioral experiments addressing a 
long-standing question about the temporal dynamics of scene–object interactions. The 
methodological approach is sound, and the inclusion of balanced integrated score as a  
speed-accuracy measure shows methodological sophistication and awareness of potential 
confounds. However, the thesis would benefit from explicit clarification of whether the two 
experiments were conducted in a single session or across separate sessions.	
Study 2 

The TMS study is particularly demanding in terms of technical skill, safety procedures, and 
experimental control. I would like to note the scrupulous description of the procedure and 
appreciate the effort invested in stimulus creation and validation. The candidate demonstrates 
the ability to coordinate complex neurostimulation protocols, manage participant-specific 
parameters, and interpret chronometric TMS results. 

While the methodological	 description	 of	 Study	 2	 is	 generally	 careful	 and	 thorough—
particularly	 regarding	 stimulus	 preparation	 and	 the	 overall	 structure	 of	 the	 TMS	
procedures—several	details	require	clearer	reporting.	First,	one	of	the	figures	(Fig.	12	p.	61)	
lacks	 axis	 labels,	 which	 makes	 it	 difficult	 to	 interpret.	 Second,	 the	 fixed	 assignment	 of	
response	keys	(indoor	=	“f”,	outdoor	=	“j”)	raises	the	possibility	of	a	systematic	reaction	time	
bias,	especially	given	that	all	participants	were	right-handed;	this	issue	appears	both	in	the	
pilot	phase	and,	as	suggested	by	the	text,	in	the	main	experiment	as	well.	Third,	although	the	
thesis	provides	a	rationale	 for	assigning	participants	to	either	the	OPA	or	LOC	stimulation	
condition,	the	criteria	and	implementation	of	this	individual	selection	would	benefit	from	a	
more	explicit	explanation.	These	points	do	not	undermine	the	overall	high	quality	of	the	study	
and	 the	candidate’s	demonstrated	competence,	but	addressing	 them	would strengthen the 
methodological transparency and reproducibility of the work. 

Study 3 

The candidate integrates behavioral research with computational modelling, applying a deep 
neural network to the same stimuli used in human experiments. This reflects the ability to 
work across methodological domains. The analysis involving the deep neural network in 
Study 3 raises some conceptual concerns that limit the strength of the conclusions. First, the 
network’s accuracy values take only a few discrete levels (Fig. 21), under such conditions, 
the use of ANOVA becomes questionable. The study demonstrates that the network can be 
evaluated on object-only or neutral-background stimuli, it loses accuracy in the object-only 
condition, but it remains uncertain whether this tells us anything substantive about the 
computational mechanisms underlying human perception, as these types of stimuli were not 
used in the training of the network i.e., we don’t know the accuracy of the network with the 
same architecture but tuned for the object-only stimuli. Also, the conclusion (p. 109): “Under 
phase scrambling, no significant differences were observed between human observers and a 
feedforward, scene-trained DNN; this parity indicates that low-level scene statistics alone are 
insufficient – in both architectures – to support object-based scene recognition.” is too far-



reaching, unless the Author uses term architecture in somewhat non-standard way meaning 
the given trained instance of the network. 

 
On the other hand, the human behavioral findings in Study 3 are clearly solid and 
convincingly presented. The patterns of performance across conditions are coherent, 
statistically well‑supported, and align with established principles of scene and object 
processing. Overall, the human results provide a reliable foundation for the study’s 
conclusions about the role of coherent scene structure in object‑based facilitation. 

 

Future Directions 

Concerning section 3.2, I would encourage the candidate to carefully consider the balance 
between experimental control and ecological validity in future work. While the use of 
ambiguous or degraded stimuli has been productive for isolating specific processing 
mechanisms, continued escalation of stimulus ambiguity risks moving away from the 
naturalistic vision that provides the conceptual foundation for this research program.  

Overall assessment 

The candidate shows the ability to formulate clear research questions,	 competence in 
experimental design and data analysis, skill in integrating behavioral, neurostimulation, and 
computational methods,	critical thinking in interpreting results, and the capacity to manage 
technically complex studies. The discussion of limitations is handled with clarity and 
intellectual honesty. The candidate not only identifies the methodological and conceptual 
constraints of each study, but also thoughtfully explains their implications for interpreting the 
findings. Rather than treating limitations as a formal requirement, the discussion integrates 
them into a broader reflection on what the results can—and cannot—tell us about real‑world 
visual processing. This balanced approach strengthens the credibility of the work and 
demonstrates mature scientific reasoning.	
Taken together, the dissertation provides strong evidence that the candidate is capable of 
independent, high-quality scientific research. 	

3. Assessment of Whether the Thesis Presents an Original Solution to a Scientific 
Problem 
The dissertation addresses a central and unresolved question in visual neuroscience: How and 
when do scene and object pathways interact during naturalistic vision? The originality of the 
work is evident in several aspects:	
Novel empirical contributions 

Study 1 provides a systematic behavioral test of hierarchical vs. bidirectional models of 
scene–object interactions using two complementary paradigms. The finding that neither 
representation shows a temporal processing advantage, and that influences are mutual, 
challenges long-standing hierarchical accounts.	
Study 2 offers the first causal evidence that object-selective cortex (LOC) contributes to the 
disambiguation of scenes. This is a significant and novel contribution, extending previous 
work that focused primarily on the reverse direction (scene-to-object influences via OPA).	



Study 3 demonstrates that object-based facilitation of scene recognition depends on coherent 
scene layout, and compares this effect to a feedforward deep neural network. I have 
conceptual concerns about the DNN analysis, but acknowledge that the human behavioral 
findings are solid and that the study raises important questions about the limits of feedforward 
architectures.	
Conceptual originality 

The thesis argues convincingly that strict hierarchical models are insufficient to explain 
real-world perception, and that bidirectional, predictive-processing-like mechanisms better 
account for the observed data. This synthesis is theoretically meaningful and contributes to 
ongoing debates in the field.	
Methodological originality 

The integration of behavioral paradigms, chronometric TMS, and computational modelling	
within a single research program is itself innovative and demonstrates a multi-level approach 
to a complex scientific problem.	
Overall assessment 

The dissertation clearly presents original research, including novel empirical findings and a 
meaningful theoretical contribution to understanding scene–object interactions. It meets the 
criteria for originality expected of a doctoral thesis.	

Final Evaluation 
The dissertation demonstrates excellent knowledge of visual cognitive neuroscience, strong 
ability to conduct independent scientific research, and clear originality in addressing a 
significant scientific problem.	 The work is coherent, methodologically diverse, and 
contributes new insights to the field. Minor issues raised in the review concern reporting 
clarity rather than scientific substance. The thesis meets the standards required by Act of 
20 July 2018 – Law on Higher Education and Science (Journal of Laws 2024, item 1571, 
as amended) for the award of the PhD degree.	
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