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1 Introduction

Inner speech according to Alderson-Day &
Fernyhough (2015) is ‘the subjective experience
of language in the absence of overt and audible
articulation’. While this definition is broad, it hints
at the relation of language and thought
encompassed by inner speech. It being an internal
experience, inner speech has been historically
examined through introspective techniques,
however cognitive neuroscience has begun to
apply neuroimaging methods to better understand
it (Alderson-Day & Fernyhough, 2015). In their
narrative review, Piai & Zheng (2019) argue that
neuronal oscillations can help us understand how
general neuronal computational principles support
language production. As opposed to their study,
our review employs a systematic approach to the
topic to test the validity of Piai and Zheng's claims
and ensure transparency of the review itself.

2 Methods

Our methodological base is the 'The PRISMA 2020
statement: an updated guideline for reporting systematic
reviews' (Page et al., 2021). The first step toward
achieving our goal of a transparent and systematic
literature review was a methodic generation of a logical
grid. The logical grid consisted of 5 categories with
exlcusion criteria (EC) and inclusion criteria (IC)
specified for each of the categories:

1. Population:

a. EC: clinical studies (except if they
include a healthy control group),
children or elderly, animal studies;

b. IC: healthy, adult, human.

2. Methods:
a. EC: reviews or fMRI, PET, fNIRS
studies;
b. IC: EEG or MEG studies.
3. Task:
a. EC: non-verbal (working memory)
task;

b. IC: verbal task, N-back task, word

generation, mental counting.
4. Process:

a. EC: none specified;

b. IC: silent/inner/covert speech, speech
production, verbal mind-wandering,
verbal thinking, inner
monologue/narrative, subvocal
rehearsal, verbal articulation.

5. Outcomes:

a. EC: ERPs;

b. IC: oscillatory dynamics, oscillatory
dynamics, frequency bands
(alpha/beta/theta/gamma waves), time-
frequency  analysis,  connectivity,

interindividual differences.

Based on this logical grid through an iterative process the
following search string was generated:

("inner speech" OR "silent speech" OR "covert speech”
OR "language processing" OR "language production" OR
"phonological” OR "morphological" OR "lexical") AND
("EEG" OR "electroencephalography” OR "MEG" OR
"magnetoencephalography™) AND "oscill*"

This search string was entered into 3 databases:
PsycINFO (235 results), PubMed (339 results) and
SCOPUS (14.788 results; after using the database's filter
feature to include human studies with adult human
populations and exclude reviews, we got 7307 results).

We have already begun the filtering process (based on
the EC and IC, defined in the logical grid) for results from
PsycINFO and PubMed. After we have finished the
filtering process data extraction will follow. For each
study we will compile data about (1) the specific task(s),
what linguistic level(s) they target and which processes
are involved in performing the task(s); (2) oscillatory
activity, that is which frequency bands were reported on
in connection to specific tasks; and (3) whether they found
any correspondence between specific frequency bands to
different linguistic levels. A transparent and methodical
approach to the filtering process and data extraction is
vital for the synthesis of a systematic literature review, the
goal of which is not a narrative presentation of results but
rather a taxonomic one. After this, a qualitative analysis
will follow, a non-mathematical approach, whereby all
extracted data will be compiled and organized to form a
matrix. The matrix will contain information about the
three main points, presented in the data extraction step.
This matrix will be used to compare our findings with
those of Piai & Zheng (2019) and identify where and how
their narrative review lacks a systematic approach to the
examined phenomenon and which of their findings are in
line with those of our literature review.



3 Results

As our project is still at the stage of filtering, compiled
articles from the databases, there are not concrete results
to be presented yet. At the MEi:CogSci conference in
Vienna 2026, we will present the partial PRISMA
flowchart, documenting the amount and source of
studies found through our search from PsycINFO and
PubMed, and comment on the difficulties we
encountered navigating the databases through the
iterative process of testing out different versions of the
search string.

4 Discussion

The existing review article on the topic we are
exploring in our project lacks a systematic approach. In
light of the replication crisis in cognitive science our
systematic literature review highlights the importance
of transparency in research.
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