TDLC CALL FOR PROPOSALS FOR RENEWAL YEARS 6 and 7

9/1/2011-8/31/2013

INITIATIVE 1
Proposals in all areas relevant to Initiative 1 will be considered.  However, highest priority will go to specific priority areas within our Strands, as discussed at the Initiative 1 session at the 2011 All Hands Meeting.  

Strand 1.1 “Learning of temporal patterns”

Area 1
Neurobiological mechanisms and computational/theoretical underpinnings for learning of rapid sequences 

Area 2
Identifying adaptive changes in learning ability induced by learning.
Area 3
Learning of probabilistic sequences, and learning of nested patterns at different temporal scales, using behavioral, neurobiological, or computational/theoretical approaches.

Strand 1.2, “Spacing effects on learning”

Area 1
Sequential dependency and effects of staging on learning outcome

Area 2
Use of optimization to promote learning

Area 3
Neural mechanisms of spacing effects

Area 4
Spacing effects for nondeclarative material

Strand 1.3, “Using neural and behavioral feedback to infer state of the learner, in order to predict and optimize learning”.   This is a new strand, co-listed under Initiative 1 and 2.

Area 1
Using real-time EEG/brain state to optimize delivery of learning trials, predict success of learning, explain individual differences, or increase success of learning

Area 2
Using real-time behavioral measures to optimize delivery of learning trials, predict success of learning, explain individual differences, or increase success of learning

INITIATIVE 2

Strand 2.1:  There exist intrinsic biological timing mechanisms in the brain and in the body that are highly conserved across species. Neural recording of neurons, local field potentials, and EEG potentials in rodents and humans has been a fruitful level of analysis to begin to understand the relationship of these timing mechanisms both to each other and to an organism’s ability to learning particular types of information. Towards this end, we hope to build a basic science that will provide a foundation for understanding the neural systems underlying aspects of effective learning in the classroom. 
Area 1: Using neural and behavioral feedback to infer state of learner, in order to predict and optimize learning (Joint Initiative 1 and Initiative 2 Priority). 
Area 2: Working towards an understanding of the relationship between individual neuronal activity, local neuronal population activity, more global oscillatory activity and learning.

Strand 2.2: Some basic neural circuits whose existence is essential for effective learning and memory undergo different trajectories during development that likely underlie individual differences in children's ability to learn different types of skills and information. 
Area 1: Understanding the role and nature of plasticity in these circuits in learning and memory is essential to understanding how people learn and how to optimize learning.

Area 2: What mechanisms influence the dynamics intrinsic to brain cells or brain systems and thus influence learning? What factors in the development of these systems lead to individual differences in learning? 

Area 3: Understanding the temporal interplay of subcortical and cortical systems: with an emphasis on neuromodulators and timing. 
Area 4: Developing shared tools for behavioral neuroscience: 
A. Complementary scalp EEG signals in rodents for comparison to humans. 
B. Rat motion capture and behavioral training apparatus. 
C. Tools for understanding cell types and neuromodulation in behaving rodents & primates. 
D. Porting rodent and primate data for use in neural simulations and robotic platforms
Area 5: What mechanisms influence the dynamics intrinsic to brain cells or brain systems and thus influence learning? What factors in the development of these systems lead to individual differences in learning? 

Area 6: Understanding the temporal interplay of subcortical and cortical systems: with an emphasis on neuromodulators and timing. 
Developing shared tools for behavioral neuroscience: 
A. Complementary scalp EEG signals in rodents for comparison to humans. 
B. Rat motion capture and behavioral training apparatus. 
C. Tools for understanding cell types and neuromodulation in behaving rodents & primates. 
D. Porting rodent and primate data for use in neural simulations and robotic platforms.
Strand 2.3

Area 1- Integrate our understanding of the acquisition of expertise at different scales.

Area 2- To develop a theoretical framework for the task and stimulus factors that constrain the acquisition of expertise (e.g., separability of perceptual dimensions, presence and timing of feedback, level of categorization, staging of stimuli, spacing of training sessions, affective relevance...). 

Area 3- Investigate the internal factors that constrain the acquisition of expertise, as well as better understand how to study individual differences in the area of perceptual expertise.

INITIATIVE 3
This initiative is focusing on understanding how we learn to coordinate perception and action in real time to achieve goals. We are interested both in actions that engage the physical world (e.g., how we learn to walk), the social world (e.g., how we learn to use facial expressions and gestures) and the symbolic world (e.g., how we learn to manipulate algebraic expressions).  We are interested on computational frameworks to understand this problem, robot and software implementations, as well as behavioral studies. 

Area 1. Proposals involving collection of rich behavior datasets and/or algorithms to analyze and analyze these datasets. These datasets should be designed to help understand how we  coordinate perception and action in the physical and social worlds.   Particularly important are databases of social interaction in learning situations. 

Area 2.  Models and  empirical studies  to understand exploratory and information gathering behavior (e.g., models of eye motion, whisker motion in rats, models of object exploration in infants). 

Area 3. Algorithms for solving  real time sensory-motor control problems. 

Area 4. Development of systems that integrate perception and action to operate in the physical and social worlds. 

Area 5. Empirical studies designed to elucidate the interplay between perceptual, motor and symbolic processes in learning. 

Area 6. Models, empirical studies and system implementations to help understand the role of motivation and reward in learning. 

Area 7. Models, empirical studies, and system implementations to help understand the emergence of symbolic processes (e.g, words, gestures, symbol manipulation) from sensory-motor primitives.  

INITIATIVE 4
4.1 Integrative Projects

Initiative 4 includes Integrative Projects (Strand 4.1) with the goal of exploring general principles of learning that operate across domains and across temporal and spatial scales.

In addition, Initiative 4 also promotes work funded within other initiatives that satisfy the priorities for this initiative. TDLC investigators proposing theoretical components to projects within other initiatives should jointly submit to Initiative 4 as well.

Area 1: Temporal Dynamics of Learning Across Spatial and Temporal Scales. TDLC will continue to emphasize theoretical work that bridges across different domains, spatial scales, or temporal.

Area 2: Principles Underlying the Dynamics of Visual Decisions, Visual Exploration, and Visual Learning. TDLC will continue to prioritize theoretical work developing and testing models of vision, which occurs across many networks and initiatives.

Area 3: Models of Optimal Learning and Teaching. Both empirical and theoretical effort will be directed at how to optimize learning and teaching across a range of domains. 

Area 4: How Does the Brain Build Regularities that Underlie Prediction? This new effort will investigate how organisms learn to predict the world, identify the relevant time scales for learning, and determine how those time scales shift as temporal statistics are altered in the world.
Area 5: Models of Sequence Learning. Significant efforts in Initiative 1 examine how sequences and temporal patterns are learned. Collaborations with computational modelers should be an area of emphasis.
Strand 4.2: Synergistic Activities

Synergistic Activities (Strand 4.2) have the goal of exploring and disseminating emerging themes and methodologies that span multiple networks and initiatives. TDLC investigators are invited to submit requests for small amounts of funds to support these proposed activities
Area 1: Modeler’s Workshops. Workshops on a domain or technique of interest to multiple TDLC laboratories. Funds can be requested for travel and support.

Area 2: Joint Theoretical Reviews and Developments. Travel funds can be requested to facilitate collaboration on theoretical reviews or novel theoretical developments.

Area 3: Master Class for Investigator Training. TDLC members can apply for funds for travel to another TDLC laboratory for 1-2 weeks.
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