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Paweł Gładziejewsk, Are Bayesian models of perception explanatory? 

 

On a view that has become very prominent in Cognitive Science, perception is Bayesian 

inference. Percepts are treated as hypotheses about the causal etiology of sensory data, given 

prior probability distributions. Some authors argue that Bayesian accounts are often merely post-

doc descriptions (“just-so-stories”), devoid of true explanatory value. In my talk, I will outline 

two ways in which Bayesian models can be construed as explanatory. One approach pertains to 

the unifying power of the Bayesian account of perception, i.e. its ability to subsume seemingly 

diverse phenomena under one model. The second approach centers on the notion that Bayesian 

models actually put some non-trivial constraints on the causal-mechanistic underpinnings of 

perception. In my talk, I will opt for the latter approach. To illustrate my proposal, I will focus on 

the Bayesian explanation of binocular rivalry. 

 

Mira Marcinów, Understanding mental disorders through computational models 

 

The aim of my paper is to present the relatively new discipline which is called Computational 

Psychiatry. In my talk, I will outline different ways in which computational models can be 

construed as explanatory in the field of mental disorders. The applicability of mathematical 

approaches to core concepts in psychiatry such as mental suffering will be shown. Moreover, I 

will try to answer how computational models help psychiatric research build better theories 

integrating psychiatry with neuroscience. Finally, Computational Psychiatry will be considered 

as a new integration program in psychiatry.  

 

Mateusz Hohol, Explaining abstract concepts in the embodied mind 

 

According to classic cognitive science (Fodor, 1976), processing of concepts involves amodal 

cognitive systems, and is carried by brain regions other than sensorimotor areas. Over the last 

few decades, this view has been questioned. Numerous researchers argue that conceptual 

processing is fundamentally rooted in sensorimotor activity. Such a view is called “the embodied 

cognition” (Clark, 2009; Zwaan & Fischer, 2008) or “neo-empiristic approach” (Prinz, 2004). 

The aim of this paper is to discuss current controversies on this neo-empiristic approach to 

concepts. I will describe the representative theories of the embodiment of concepts such as (a) 

the Barsalou’s theory of perceptual symbols, (b) the Borghi’s theory of words-as-tools and (c) 

the Lakoff’s theory of cognitive metaphors, its empirical foundations and finally, the critique of 

these theories. I will show that abstract concepts are a serious challenge for the neo-empiristic 

theories. Following Paivio (1986), I will operationalize abstract geometrical concepts in terms of 

imageability. Next, I will argue against both the radical theories of embodiment of abstract 

concepts (which assume that semantic content of concepts is fully shaped by sensorimotor 

interactions) and the purely amodal approach. Then I will turn to the moderate version of neo-

empiricism inspired by the Paivian (1986) dual coding theory (Dove, 2011, 2015). According to 

this theory, concepts may be represented in at least two codes: as the sensorimotor 



representations of interactions with the world and representations associated with our experience 

of language. I will defend the thesis that although ordinary cognition involves both kinds of 

processing, only linguistic representations can capture abstract concepts. According to Dove 

(2011, 2015), these mental symbols are dis-embodied in the sense that they use sensorimotor 

simulations, but this embodiment is not rigidly associated with their semantic content. Following 

this path, I will defend the thesis, arguing that the acquisition of a natural language provides 

access to the new conceptual system which extends our cognitive abilities and creates 

“scaffolding” for abstract concepts (Clark, 2006). 

 

Marcin Miłkowski, How to see whether a research program is degenerated? 

 

In many fields of empirical inquiry, scientists approach problems within a certain research 

program that defines its core problems and hard core of hypotheses. For example, numerous 

different approaches have been proposed in psychology, and subsequently, also in cognitive 

science. These approaches help build individual explanatory models and restrict the hypothesis 

space about particular experimental results, as well as help design experimental interventions. 

However, it is far from clear how to tell when a research program is degenerated. Few programs, 

if any, show their value in a couple of years in terms of the number of specific novel predictions, 

even if imprecise hypotheses are available. 

The problem at hand is inherent in the methodology of research programs as proposed by Imre 

Lakatos. Even if Lakatos stresses that the value of the program is cashed out in the number of 

novel predictions of significant phenomena, he also admits that the value is not predictable. But 

for this reason, it is always possible to argue that the program has been executed with less luck 

and that critics lack imagination in how the program might progress in the future; the research 

programs are always evaluated in hindsight. However, as Daniel Kahneman has repeatedly 

stressed, this creates a bias and people are prone to create biased narratives of success, and 

attribute the success to a particular research program, while in reality, it was due to sheer luck. 

In my talk, I will try to overcome this problem by investigating whether one can find patterns in 

research that would be predictable not only of popularity of a given research program but also of 

its fecundity. 

 

Bogdan Amuzescu, Evolution and perspectives in neural networks modeling 

 

The presentation offers a gradual introduction in mathematical modeling of neurons and neural 

networks, with the aim of an in-depth understanding of cognitive functions. We will describe the 

five levels of complexity of neural models as defined by Andreas VM Herz et al., we will present 

a number of reference single-point neuronal models and the principles of detailed 

multicompartment models, followed by a review of top-down and bottom-up approaches as 

described by Wulfram Gerstner et al., evidencing their convergence at mesoscopic level, of 

integrate-and-fire point neuronal models, and the analysis of their bifurcation behavior. 

Subsequently we will present recent achievements of the team of Henry Markram in modeling 

the functions of neuronal columns within the primary somatosensory neocortex, and 

superresolution microscopy methods that allow a detailed exploration of their connectivity and 

synaptic dynamics. We will conclude by presenting the perspectives and trends of evolution in 

revealing the architecture and functional properties of brain microcircuitry opened by a series of 

large-scale projects such as EU Human Brain Project, US BRAIN Project (Brain Research 



through Advancing Innovative Neurotechnologies), the Japanese Brain/MINDS project (Brain 

Mapping by Integrated Neurotechnologies for Disease Studies), and other similar projects.  

 

Elena Druica, Simply clustering: Glimpses into the Romanians' mindfulness 

 

The current research was originally conceived in order to build up a strong argument for putting 

mindfulness on the national public research agenda in Romania. This would be a natural 

development since the practice of mindfulness has been gradually accepted in the Western 

psychology and medicine. There is generous stream of studies assessing the clinical benefits of 

mindfulness, in attention enhancement, present-moment awareness, and its stress reduction 

effects, thus creating strong premises for considering it an important tool in the contemporary 

mental healthcare portfolio. Moreover, the positive impact of mindfulness can be noticed also in 

organizational settings, in relation with decision-making and wise actions, leadership 

development and subjective wellbeing.  The Five Facets Mindfulness Questionnaire is 

documented as one of the valid instruments aimed at measuring the level of mindfulness. It is 

built upon a questionnaire of 39 questions, and resumed in a valuable score that combines five 

different dimensions: observing, describing, awareness, non-judging and non-reactivity. The 

result of this combination helps ranking subjects according to their level of mindfulness. The aim 

of our research was to look into the structure of this score and detect potential stable patterns that 

may explain the variability in mindfulness level across individuals. Based on a sample of 111 

subjects in a pilot study, we conducted first a cluster analysis and found four groups, pointing to 

four potential types of individuals. The proportions in each group suggest that the majority of the 

participants share similar characteristics in what concerns the levels they scored to the five 

dimensions. In the second stage we conducted a regression analysis and found that background 

variables like age, gender and working place do not have a significant impact on their level of 

mindfulness.  

 

Diana Stanciu, Conscious agency and embodied cognition: A few research questions 

 

Against the traditional view that there is one faculty of practical reason that lies behind reason-

based agency, the dual-process models assert that there are actually two distinct types of mental 

processes: one that is automatic, effortless, and heuristics-based and another one that is 

conscious, deliberate, and rule-based. Similarly, there can be a mixed sense of agency: on the 

one hand, that of an ‘online’ basic experience, sometimes without conscious intention and, on the 

other hand, that of ‘offline’ post-act judgments, which may actually distort the interpretation of 

one’s own agency. Moreover, the very ascription of mental states in agency has been lately 

questioned – especially by the embodied and enactive approaches in the philosophy of mind and 

cognitive science, which focus on a skillful and ‘online’ engagement with the world without 

conscious deliberation, reasoning, or planning (the so-called ‘skilled coping’). Under such 

conditions, the knowledge of our actions and the sense of control we have on them should be 

rediscussed – especially in view of the empirical findings from psychology and cognitive science 

regarding apparent mental causation (when we ‘interpret’ a conscious intention to perform a 

certain action as its cause). But we should also be aware of the fact that completely denying the 

role of mental representations would make it very difficult for us to account for our reasoning 

about abstract concepts, counterfactuals, and theoretical generalizations or for our ability to 



deliberate about the future. Likewise, we could not explain agency that is motivated, guided, and 

constrained by long-term plans and commitments. 


