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- Clustering (e.g. K-means): Uses TET data to identify distinct clusters and

INTRODUCTION transitions between meditative states.

« Phenomenological interview  techniques enhance neuroscientific « EEG Data: Neural activity patterns, e.g. connectivity, and information
investigations by translating lived experiences into verbal reports. theory will be calculated from the EEG data.

- These techniques are resource-intensive (Hurlburt, 2011) and rarely . Multivariate Similarity Analysis (MVPA): Compares neural patterns
integrated with neural data. across different meditation styles within the same cluster and 12 possible

- Meditation offers a rich context for studying consciousness, influencing transitions between clusters for each pair of meditative states.
neural activity and subjective experiences (Berkovich-Ohana et al., 2013). o Select features, train classifiers, perform cross-validation, and evaluate

- Previous studies lack real-time assessments of mindfulness and emotional performance.
states (Lin et al., 2020). - Statistical Analysis: Perform ANOVA or other statistical tests to compare

RESEARCH QUESTION classifier performance across different meditation styles.

« How do neural signatures of meditative states differ across various |_‘ e—Tg
meditation styles (Breathing, Loving Kindness, Open Monitoring) during - _E;
meditation, and what are the distinct neural dynamics associated with Dﬂm“iﬂﬂ“ﬂ”‘ _pa ‘Elaritﬂ ca
transitions between different states? — T . | —

HYPOTHESES -- |

« Hypothesis H1: [Wakefulnasﬂ ‘Elnrednm

- Previous research has shown that different meditation styles /
(Breathing, Loving Kindness, Open Monitoring) engage distinct neural T
processes (Schoenberg & Vago, 2019). : .
- Each meditation style will show unique neural signatures within
the same meditative state. These differences will be observed
across both meditation practice groups (Retreat and Home). . B | -
. Hypothesis H2: g aroups / [Emotion] O B ‘Aperture
- Meditation experiences are fluid and can transition between different
states (Hasenkamp et al., 2012). Brain activity during meditation
reflects these dynamic changes (Fazelpour & Thompson, 2015).
- Transitions between different meditative states will have distinct |
neural activity patterns across meditative styles and practice e
groups. (Retreat and Home) [Eﬂnrl:‘ ‘Snurce

OBJECTIVES/AIMS
« To determine whether meditation styles (Breathing, Loving Kindness, ~— 1
Open Monitoring) exhibit unique neural activation patterns during ‘Stability\ L ObjectOrientation
meditation.

- To investigate the neural activity patterns associated with transitions Metaﬂwaranass‘ Jachs, 2022
between different meditative states across these meditation styles. EXPECTED RESULTS

METHODS « For Hypothesis H1: We anticipate distinct neural patterns corresponding to

each meditation style within the same cluster, reflected in high classifier

i’ | 1 : : accuracy and clear separation in visualizations. Expected to be consistent

P e | & I | across both Retreat and Home groups.

S o : t - For Hypothesis H2: WWe expect to observe significant variability in neural

R | | _ activity during transitions between clusters, with classifiers able to

ke '”:_ 1' : < accurately distinguish between different transitions, indicating specific

S i i i | "8 neural dynamics underlying the fluid nature of meditation experiences.

"‘;;‘4:‘“:*_“““ | > En.a- 4 Pt > 1 h Stable States: Neural Patterns by Clggter and Style

! o m'm*r | - n.ag p—— | B N _.,“! - N " ﬁl-@ o lﬁ:

"7 o S - 2N . ® :

o B "I s 03l | | A 3 0.8 - 4° ® % T -
Gt tanclarms Ineness ides oo ks expwioncies 1 b e’ | | oD A ofe
sode 02| | | é : m| .&. i
. 01f : : § w0 oL }f R
- . : 0 1 % 0.4 :& 8 : ﬁ -
. Jachs, 2022 2 s " : A
s 0.2 ® 5 A o Bre;hing ~
. . L . 0 o o A Open Monitoring
- Temporal Experience Tracing (TET): The novel contribution of this ) e A o i1 i—

project lies in the use of TET, a method that captures real-time, dynamic c1 l\iditaﬁm Experiemeolust‘:fs 4
changes in meditative experiences. (see Figure above)
- Data Collection: Participants graphically represented changes in meditation

experience intensity over time, while portable EEG headsets recorded 0.7 Transitions: Neural Activity Patterns Between Clusters
neurophysiological data. 0.65 L i
- Experimental Design: A repeated-measures between-group design was el o o ° .
employed to explore the temporal dynamics of meditation using TET. | 9 o .
. Participant Groups: B o951 ° ° i
- Retreat Group: Novice meditators (<1 year), 10 participants, three-day & 05 ¢ ° -
retreat, 7 sessions each of Breathing, Loving Kindness, and Open 45l o 8 ® ¢ |
Monitoring (15 min), using EEG headsets (Dreem 2) and experience 04l )
graphs.
- Home Group: Intermediate meditators (4.2 years), 12 participants, 35 aal |
at-home sessions, practicing various meditation styles (20 min), using 0.3 o1 0'2 s o
EEG headsets and online questionnaires with experience graphs. From Cluster
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