Beyond Memory: Goal-Structured Dynamics in Spontaneous Thought

Recent research on spontaneous thought has been shaped by two converging trends: an
emphasis on memory as the core underlying mechanism and a growing interest in its dynamics—
the way one thought gives rise to the next within a temporally extended spontaneous thought
stream. This paper argues that these trends, when combined, reveal a fundamental gap in current
theorizing. While memory-based accounts can explain the content of spontaneous thought, they
provide an incomplete account of its dynamics because they overlook a distinct mode of
organization: goal-structured dynamics, in which cognitive control actively shapes how the
stream of thought unfolds.

The content/dynamics distinction. Following the dynamic framework of Christoff et al. (2016), |
treat spontaneous thought as a temporally extended phenomenon whose explanatory target
includes not only what is thought (content) but how successive thoughts are selected and
connected (dynamics). The same content can appear in very different streams: one governed by
associative drift, another embedded in deliberate planning. Thought-transition dynamics
constitutes a dimension of the explanandum distinct from, and irreducible to, content. As | will
argue, it is precisely this dynamic dimension that reveals the insufficiency of memory accounts.

Memory accounts and their shared limitation. A recently emerging family of memory accounts
shares a foundational commitment: specific memory mechanisms lie at the core of spontaneous
thought. By reducing spontaneous thought to well-studied memory processes, theorists aim to
leverage our understanding of memory to illuminate the less-understood phenomenon of
spontaneous thought. Despite their heterogeneity, these accounts converge on a systematic blind
spot: cognitive control is excluded from the story of how spontaneous thought unfolds. | briefly
review several representative memory accounts: the SWR-trigger hypothesis (O'Callaghan et al.,
2021), the consolidation-reflection view (Wamsley, 2019), the pattern-completion account (Mills
et al., 2018), and the unconstrained memory framework (Mildner & Tamir, 2019, 2024). Those
that address dynamics characterize thought transitions as fundamentally associative.

Goals as content versus goals as organizers. The unconstrained memory framework, the most
sophisticated and comprehensive memory account, can accommodate two well-known types of
spontaneous thought content: goal-related and future-oriented content. According to the
framework, current concerns can modulate associative retrieval: pending goals have heightened
accessibility within the associative memory structure (Klinger, 2013), and pre-formed plans can
enter consciousness via control-free associative retrieval as "memories of the future" (Cole &
Kvavilashvili, 2019). However, there is a crucial distinction between a goal's entering
consciousness, which is a matter of content, and a goal's organizing the thought stream across
multiple transitions, which is a matter of dynamics. An activated goal might simply drift away via
association, or it might be elaborated into a goal-directed process, e.g., making a plan during
spontaneous thought. These possibilities cannot be distinguished by looking at content alone.



Associative dynamics versus goal-structured dynamics. | introduce a distinction between two
modes of thought-transition dynamics. In associative dynamics, next thought selection is local:
the immediate predecessor thought, together with modulatory weights, determines the next
thought via the strongest available association. In goal-structured dynamics, next thought
selection is non-local: a maintained goal representation, which | term an organizing goal, exerts a
stable influence across multiple transitions, with each successor thought selected by its
instrumental relevance to advancing the goal. Instrumental relevance is the selection criterion;
means-end coherence is the observable structural pattern this criterion produces.

| argue that this distinction is irreducible. The objection that goal-structured dynamics can be
reconstructed as a strong modulatory bias within the associative framework fails because the two
modes implement structurally different selection principles. Modulatory bias changes which
candidate wins a local associative competition, but cannot introduce a non-local representation
that governs selection across multiple steps. The distinction receives independent support from
the model-based/model-free distinction in reinforcement learning (Daw et al., 2005).

Goal-structured dynamics in spontaneous thought. | then demonstrate that goal-structured
dynamics is a recurring feature of spontaneous thought through two empirical routes.

First, | address a pervasive ambiguity in the literature: most studies operationalize "planning
during mind wandering" as goal-related, future-oriented content without assessing whether the
thought stream exhibits the instrumental relevance structure characteristic of actual planning. |
then present evidence for a spontaneous planning hypothesis, suggesting that genuine planning,
which involves cognitive control, occurs during spontaneous thought: future-oriented mind
wandering (a type of spontaneous thought) involves more inner speech and structured sequences
(Stawarczyk et al., 2013), is sensitive to executive resources and working memory capacity
(Smallwood et al., 2009; Baird et al., 2011), co-activates the default and frontoparietal control
networks (Spreng et al., 2010), and refines personal goals toward greater concreteness (Medea
et al.,, 2018).

Second, conversational simulation (or imagined interactions (Honeycutt, 2003)), imagining
anticipated or past communicative encounters, provides a second route. | argue that simulating
a conversation requires control to maintain a dialogic frame as an organizing goal that constrains
transitions: successor thoughts are selected by relevance to the simulated exchange, not by
associative strength. Supporting evidence includes the dominance of social content in
spontaneous thought, with participants frequently reporting that they put themselves in others'
shoes (Mar et al., 2012; Diaz et al., 2013), the prevalence of imagined interactions in diary studies
(Honeycutt et al., 2014), and the neural overlap between dialogic inner speech and default
network regions, which are reliably activated during spontaneous thought (Alderson-Day et al.,
2016).

A dual-driver framework. These arguments motivate a hybrid account of spontaneous thought
in which memory and cognitive control are both important. Memory supplies representational
materials and associative pathways; control—automatically recruited in at least some cases—



maintains organizing goals that shape the stream. The two interact dynamically: an associatively
cued concern can recruit control when elaborated into, for example, planning, and a control-
guided sequence can dissolve into associative drift when the goal loses salience. | propose that
the alternation between an associative exploration regime and a goal-structured pursuit regime
is a functional feature of spontaneous thought. Finally, | argue that the field's recent
methodological innovations (e.g., the free-association semantic tasks, thinking-aloud protocols)
are insensitive to goal-structured dynamics due to their conceptual limitations, and call for a
reconceptualization and refinement of these methods.
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