
 

 

 
DTA3/COFUND Programme Research Project Proforma 

 
 

 

 

Page 1 – General Information  

  

Project Code  LJAB04 

Partner University Liverpool John Moores University 
 

Faculty/School/Department/Research 
Centres 

Science 

First supervisor 
Please provide name and weblink 

Professor Simon Bennett 
  
https://www.ljmu.ac.uk/about-us/staff-
profiles/faculty-of-science/sport-and-exercise-
sciences/simon-bennett 

Second supervisor 
Please provide name and weblink 

Dr Ruth Ogden 
 
https://www.ljmu.ac.uk/about-us/staff-
profiles/faculty-of-science/natural-sciences-and-
psychology/ruth-ogden 

Third supervisor 
Please provide name and weblink 

Name: Dr Matthew Andrew 
 
https://www.ljmu.ac.uk/about-us/staff-
profiles/faculty-of-science/sport-and-exercise-
sciences/matthew-andrew 

Fourth (external) supervisor  
External/industrial supervisor  
Which of the supervisors listed 
above is an early-career-
researcher  

Dr Matthew Andrew 

Contact details for project for 
informal applicant queries 
Email address  

Professor Simon Bennett 
  
0151 904 6257  
s.j.bennett@ljmu.ac.uk 

DTA Programme:  DTA Applied Biosciences for Health 
Project title Now where was I? The changing role of prefrontal 

and motor cortices as a function of healthy ageing 
 

mailto:s.j.bennett@ljmu.ac.uk


 

 

 
DTA3/COFUND Programme Research Project Proforma 

 
 

 

 

Page 2 – Project Description 

 

Scientific Excellence 
(500 words) 

Predictive processes important for eye-hand coordination 
required in everyday actions are impaired in those with mild 
traumatic brain injury, mild cognitive impairment and Alzheimer's 
disease. There is even evidence that normal ageing impacts 
upon eye-hand coordination in daily tasks where there is a 
requirement to share attention between multiple locations.  
This impairment could be associated with visual-spatial working 
memory, and in particular processes operating in the dorsolateral 
prefrontal cortex (DLPFC). Here, then, we will use a novel 
combination of behavioural and neurophysiological protocols to 
investigate key areas of the cortical network that underlie 
complex oculo-manual behaviour of young and elderly 
neurotypical adults. 
 
Extending upon our previous work, we have developed an 
innovative experimental protocol (i.e., dual-task remembered 
pursuit) that requires a momentary shift of eye gaze, and thereby 
overt attention, between a moving and stationary object. This 
places greater demand on attentional and representational 
process in order keep track of the primary object as it moves in 
an eccentric location. The task will be performed with eyes alone 
or eyes and upper limb (active or passive movement), and will 
enable us to investigate with TMS and NIRS the contribution from 
motor and pre-frontal cortical network (M1, DLPFC) in the 
presence of motor afference and/or efference. Insights from our 
work with neurotypical young and elderly adults will inform future 
research with neuroatypical populations who have impaired 
predictive sensorimotor processing. 
 

Aim (400 words) 
 

The overall aim of the project is to advance knowledge of normal 
human function in a task that requires sensorimotor processes 
common to those of everyday activities such as driving. 
 
Objective 1 and 2: Investigate ocular behaviour, and functioning 
of the pre-frontal (DLPFC) and motor cortex, during dual-task 
remembered pursuit protocol; Investigate the contribution from 
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motor efference and/or movement-elicited afference during 
dual-task remembered pursuit. 
 
Hypotheses: i) Ability to relocate the eyes on the pursuit object 
will be improved when there is concurrent wrist motion; ii) 
Measures of ocular pursuit will be influenced by the demands of 
a secondary task, but less so during oculo-manual pursuit; iii) 
ΔHbO and ΔHbR in M1 will differ between conditions of ocular 
and oculo-manual pursuit, and will be increase in DLPFC while 
completing dual-task pursuit compared to control conditions. 
 
Objective 3 and 4: Investigate factors that influence the functional 
state of the extensor carpi radialis representation in M1 during 
dual-task pursuit; Investigate the consequence of a temporary 
central perturbation to the ECR representation in M1 or DLPFC 
on the ocular response. 
 
Hypotheses: i) Increase in excitability of M1 while completing the 
secondary task; ii) Excitability of the motor system related 
temporally to completion of the secondary task; iii) Contribution 
of movement-elicited afference and motor efference related to 
the functional state of M1. 
 

Strategic Relevance 
(300 words) 

The project will be completed primarily in the Research Institute 
for Sport and Exercise Sciences (RISES) at LJMU. This is the top 
UK institution for research quality in Sport and Exercise Sciences 
having been ranked 1st in the subject area, and 11th best 
academic department in the country at the Research Excellence 
Framework (REF) 2014. RISES was one of only three departments 
in Sport and Exercise Sciences with 100% of our research 
environment rated world-class (4*). Accordingly, with a staffing 
base of 54 world-class academics and a vibrant postgraduate 
research community comprising 142 PhD/MPhil students, the 
research training will meet the five core DTA3 values: advanced 
technical, subject-specific and generic skills with a focus on 
critical reasoning, research integrity, socio-economic context and 
impact.  

Interdisciplinarity and 
fit with DTA3 

The supervisory team comprises of staff from the School of Sport 
and Exercise Science and the School of Natural Sciences and 
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Psychology. They are internationally-recognized, independent 
researchers with interdisciplinary and inter-sectoral skills in the 
study of human behaviour. Collectively, they have experience of 
experimental protocols for measuring ocular and limb 
movement, stimulating and recording the human cortex, and 
determining cognitive contribution to motor tasks. They have 
experience of studying neurotypical young and elderly adults, as 
well as neuroatypical populations who have impaired predictive 
sensorimotor processing. The project is therefore aligned with 
the DTA Healthy Ageing programme. 
 

Industrial Relevance 
(300 words) 
 

The supervisory team have published over 100 research articles 
with external collaborators. The first supervisor has established 
collaboration and ongoing student placement opportunities 
through the Erasmus+ programme with colleagues working at 
several European universities including: University of Ghent; Free 
University of Amsterdam; Université Caen; Université of 
Toulouse; Universidad Complutense de Madrid. 
 

Economic and 
Societal Impact (300 
words) 

Normal Ageing: While predictive eye movements are maintained 
as a function of normal ageing, there is evidence that older adults 
exhibit worse attentive tracking performance than young adults 
if there are multiple independently moving items. Using the 
methods and conceptual knowledge gained from this proposal, 
we will better understand the impact of normal ageing on eye-
hand coordination in daily task such as driving, thus informing 
tests of driver awareness and ability. 
 
Brain injury, degeneration and pathology: Predictive processes 
important for gaze control are impaired in those with mild 
traumatic brain injury, mild cognitive impairment and Alzheimer's 
disease. It has been suggested that the impairment could be a 
result of difficulties in updating and maintaining representations 
in visual-spatial working memory. This implies a role for DLPFC, 
the same cortical area involved in complex oculo-manual pursuit 
in dynamic surrounds. This proposal will provide baseline data 
and methods against which academics can better understand the 
fundamental control mechanisms that operate in neuroatypical 
adults. 



 

 

 
DTA3/COFUND Programme Research Project Proforma 

 
 

 

 

Peripheral neuropathy: In the UK, it is estimated that almost 1 in 
10 people aged 55 or over are affected by some degree of 
peripheral neuropathy. When this involves damage to nerves that 
relay information regarding movement-elicited afference (i.e., 
sensory ataxia), there are often problems with upper-limb 
coordination. In particular, sensory neuropathy causes 
impairment of input regarding the position of the upper limbs, 
which could impact upon oculo-manual control. Indeed, while 
individuals with sensory neuropathy can often deal with the 
impaired upper limb afference by increasing their reliance on 
vision, this is not always possible as in the case of dual-task 
remembered pursuit. Better understanding of the challenges 
faced by these individuals will inform equipment design and/or 
training programmes that facilitate the intact sensorimotor 
processes. 
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Specific Admission 
Requirements 
Detail any subject 
specific degree 
qualifications or 
disciplines, relevant 
skills, experience 

An undergraduate and/or postgraduate degree in a relevant 
field (Psychology, Neuroscience, Cognitive Science, Sport 
Science) 
 
Programming skills in Matlab and an affinity towards quantitative 
methods are preferred 
 
Experience of one of more of the following: eye and/or limb 
movement analysis, transcranial magnetic stimulation, brain 
imaging (EEG, NIRS, fMRI). 
 

Minimum IELTS score 6.5 
 

 

 


