
MetaLab Masters projects 2018-2019 
 

1) Neural representations of the awareness of stimulus absence 
 
Primary Supervisor: Dr Stephen Fleming 
Secondary Supervisor: Matan Mazor  
 
The neuroscience of consciousness has focused on neural representations of stimulus 
presence – seeing vs. not seeing a stimulus, for instance (Dehaene & Changeux, 2011). 
However, an equally important aspect of perceptual awareness is being aware of the 
absence of a stimulus. Surprisingly, no previous study has examined how people infer 
stimulus absence. Based on recordings in non-human primates, we hypothesise that 
inferring the absence of a stimulus is a late-stage inference that depends on dorsolateral 
and anterior prefrontal cortex (Merten & Nieder, 2012; Miyamoto et al., 2018). This project 
will involve first adapting the task of Merten & Nieder (2012) and collecting and analysing 
behavioural data in humans. Should this be achieved within a reasonable timescale, there 
will then be the opportunity to test our hypotheses about prefrontal contributions to 
inference on absence using either 3 Tesla fMRI or MEG. 
 
Student requirements: 
- Interest in the neuroscience of perception and awareness 
- Prior experience with linear algebra is strongly preferred. 
- Prior experience with Matlab or any computer programming languages is strongly 
preferred. 
- Prior experience running human subjects is preferred but not required. 
- Will require safety training and operational training for MRI/MEG. 
 
Suggested background reading: 
Merten K & Nieder A (2012) Active encoding of decisions about stimulus absence in primate 
prefrontal cortex neurons. Proceedings of the National Academy of Sciences 109:6289-6294. 
Miyamoto K, Setsuie R, Osada T & Miyashita Y (2018) Reversible silencing of frontopolar 
cortex selectively impairs metacognitive judgment on non-experience in primates. Neuron 
97:980-989. 
Dehaene S & Changeux JP (2011) Experimental and theoretical approaches to conscious 
processing. Neuron 70:220-227. 
 
 

2) Cross-cultural influences on beliefs and confidence in decision-making 
 
Primary Supervisor: Dr. Stephen Fleming 
Secondary Supervisor: Dr. Nicholas Wright 
 
This project represents a unique opportunity to work alongside our collaborators at China’s 
top University, Peking University, to examine a novel topic: how does social context affect 
confidence in our beliefs, and how might this vary between cultures? Little is known about 
how humans integrate social information into our beliefs. For instance, it is unknown how 
confidence in particular attitudes, such as towards climate change, is affected by knowing 



that others do or do not share those values. We will combine expertise in studying 
individuals’ metacognitive confidence in their beliefs (e.g. Fleming et al., 2010, Science; 
Fleming et al., 2018 Nature Neuroscience) with expertise in cross-cultural psychology 
(Wright et al. 2018 Sci Reports) to develop a new social influence paradigm to investigate 
how people use social information to revise their confidence in their choices. Together with 
students at PKU we aim to test participants on the same paradigm in both London and 
Beijing. The intersection of social influence and beliefs is a key area in which one may expect 
systematic cross-cultural differences (e.g. in sensitivity to social norms), but it is unknown 
how these mechanisms vary across cultures.  
 
Student requirements: 
- Interest in the neuroscience of decision-making and metacognition.  
- Prior experience with Matlab or any computer programming languages is strongly 
preferred. 
- Prior experience running human subjects is preferred but not required. 
 
Suggested background reading: 
Wright ND, Grohn J, Song C, Rees G, Lawson RP (2018) Cultural computations: temporal and 
spatial context in East Asian and Western cognition. Scientific Reports 
Fleming SM, van der Putten EJ, Daw ND (2018) Neural mediators of changes of mind about 
perceptual decisions. Nat Neurosci 21:617–624. 
Nisbett R (2003) The Geography of Thought: How Asians and Westerners Think 
Differently...and Why. New York: Free Press. 
 
 


