
Results

Experiment 1
Matched Diffculty

Experiment 2
Difficulty manipulation

Preliminary: Drift Diffusion Modeling

Drift rate
Exp. 1: Internal initially lower but catches up,   
 reduced improvement in external due to ToT

Exp. 2: Difficulty manipulation leads to external 
disadvantage without catching up

Boundary separation
Exp. 1 & 2: Larger decrease for internal over time

Off-task interference disrupts external and internal attention differentially over time
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Transition dynamics of attention1

Transition state space for attention 
Direction axis and Goal-Relevance axis 
 Orthogonally: Four distinct states

Transition principles
Internal bias of attention2

Goal-Value and opportunity costs3,4

Off-Focus State4

Neuromodulation of state transitions
Acetylcholine ~ Direction axis5

Norepineprine ~ Goal-relevance axis4,6

Co-variation: time-on-task predictions

Research questions
Mind wandering (OffT-I) during External < Internal?
Reduced ToT effects for Internal?
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Methods7

Most studies  external task to mind wandering
 Very few with internal task, no direct comparisons

Matched external and internal training
External and internal blocks
 25-35 trials

Probe-caught mind wandering
Response Time Coefficient of Variability

Analysis
brm(  MW_probe ~ Attention_Type * ToT + (1 | subj)  , family = 

cumulative("probit") )
brm(  RTCV ~ Attention_Type * ToT + (1 | subj) )
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Discussion and Future Directions

More MW when in internal vs. external state
Closer in attentional state space (& neuromodulion)?

Reduced ToT for internal vs. external
  OnT-E becomes closer (low NE ~ ACh) and more vulnerable
RTCV and probes can diverge: susceptibility to instructions?

Future Directions
Experiment 3: Difficulty x Novelty (ACh) manipulation
Include OffT-E (background scenes & eye-tracking) + HMM

Mind-brain-body interactions
Weinhardt et al. (C13): Interoceptive rhythms ~ state transitions
 Aursand et al. (C18): Interoceptive flexibility task

Take-away
Transition state space can guide novel empirical research

Neuromodulatorion to interpret interactions
Links to brain-body interactions remain to be explored

Training IACC/
RT

ACC/
RT
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