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Credition is a neologism derived from the Latin word credere (to believe) and
designates processes of believing (Angel, 2013a). In many languages (and esp. in German)
the term belief is widely associated with religion and religious beliefs. Indeed, the need
for a new term became evident during the so-called Regensburg Symposia (1998-2005)
(Angel, 2006a) that were aimed at increasing our understanding of the phenomenon of
religiosity (see below) and the dynamics of ‘religious beliefs’. Given this background, it
is important to emphasize that credition is neither a religious nor a theological term.
Rather, it was coined as a psychological term in analogy to other psychological terms
including cognition, emotion, and volition. No religion is needed in order to understand
“credition,” but knowledge about credition may help us to better understand religious
beliefs. Although the intention of this article is to point to issues which appeared as
crossroads and pathways in the emerging history of creditions, it does not present a
chronology of events but focusses on theoretical issues.

Precursory hermeneutics as crossroads to
credition

Blind spot time-related beliefs

Talking about belief or credition means initially to talk about notions, i.e.,
the notion of belief and the notion of credition. Both terms highlight related
but different phenomena. Belief has been a topic discussed since Antiquity. It
might have contributed to our lack of understanding that something like fluid
or temporally evolving believing processes might exist because, at least since late
Antiquity and the early Middle Ages, the predominant scientific practice has been
to talk about ‘belief’ as a static entity, i.e,, as a noun (Angel, 2022a). But on a
linguistic level we must address the relation between a noun and its corresponding
verb. To proceed from a noun related understanding of beliefs to an action-based
understanding of believing processes that can be expressed in terms of a verb (e.g.,
while believing) requires a paradigm shift. The paradigm shift that underpins going
from understanding beliefs to understanding the processes of believing is a precondition
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for the concept of credition that must be elaborated within the
intersection of different scholarly fields such as linguistics,
epistemology, of mind, science,

philosophy cognitive

neuroscience, sociology, information theory, psychology,

and psychology of religion (Angel et al., 2017).

Language related issues

For understanding beliefs and following the path of the
paradigm shift, a crucial issue turned out to be the language
in which the shift was discussed. Certain terms are central to
the credition concept: meaning, mind, perception, evidence, and
representation. These terms could be obstacles to understanding
believing processes. This shall be exemplified by two lexemes.

(a) Ancient Greek offers two words to express the notion
of the verb ‘to believe: doEatetv [doxdzein] and mioTeuely
[pistéuein]. In both cases the relation between noun and verb
can be discussed because both verbs have corresponding nouns:
36ta [doxa] and miotig [pistis]. The former has been used
since the 4th century to express the correct ‘orthodox’ Christian
faith ['op0dc: orthds: correct]. However, the relation between
the noun and verb is awkward in Latin. The Latin translation
for ‘pistis’ is ‘fides, from which stems the English term ‘faith’.
The required paradigm shift is impeded because there are no
corresponding verbs for the Latin “fides” or the English “faith.”
To switch from a substantive expression (fides; faith) to a
verbal expression, one must change the wordstem (credere, to
believe). Another obstacle is that for the English verb “to believe”
the noun “belief” exists, whereas the Latin term “credere”
lacks a correspondent noun. This lack contributed to the blind
spot because until the Renaissance Western philosophy was
based on the use of Latin. Also, the English language has two
nouns — “belief” and “faith.” In contrast, the German language
provides only one noun (“Glaube”) which covers the semantic
broadness of both English nouns. Because there is no verb for the
English “faith,” often the adjective ‘religious’ is used to express
“having faith.”

(b) Specific links between “religion,” “faith,” and “belief”
are apparent. The semantic broadness of ‘religion’ leads to
an impervious terminological mess which deeply infects the
research on credition. Research on religions and their role in
societies began to flourish in the late 1800 in different ways.
After Darwin (1859) an interest in the evolution of religion
was fostered (Feierman and Oviedo, 2019); the psychology of
religion beginnings included neuropsychological perspectives
(James, 1902); and the sociology of religion started to examine
the social role of religions (Durkheim, 1912). The 19th-century-
debates spread the term religion widely, contributing to its
present dominant appeal (Seitz and Angel, 2014). This is
apparent in the names of certain scholarly sub-disciplines such
as history of religion, psychology of religion, sociology of
religion, philosophy of religion, and phenomenology of religion.
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This predominance of ‘religion’ causes at least three problems
including (1) a marginalization of the term religiosity, (2) the
absence of an academic goal to clarify the terms religiosity or
religiousness (Angel, 2013b), and (3) the absence of ‘religiosity’
as theoretical starting point so that many important issues
in understanding religious behavior - be it dysfunctional or
not — cannot be addressed in a theoretically adequate manner
(Seitz et al., 2021). But any theoretically sound understanding
of ‘religious experience’ has to encompass three elements -
religion, religiosity, and the individual or collective relation
between religion and religiosity (Angel, 2019). Importantly,
the nucleus of all later development of the idea of credition
is routed in the German language. The Regensburg Symposia
helped us to better understand the German term “Religiositat,”
not “Religion” (Angel, 2006a). “Religiositit” as typical German
term cannot be adequately translated into English because there
exist three terms - religiosity, religiousness, and spirituality
- none of which is fully equivalent to the German term
Religiositat. The book-title ‘Geschichte der Religiositit im
Mittelalter’ (Angenendt, 2009) cannot be translated into English
in a satisfying manner.

Semantic of (religious) belief(s)

A second - rarely addressed (Sharpe, 1983, p. VIII)“-~
’problem is the neglect of the linguistic nature of “religious” as
an adjective. ‘Religious’ as an adjective has dual associations:
it can be related to two nouns - “religion” and “religiosity.”
Because associating religious with religion is widely accepted in
empirical scientific research, the dual character of the adjective is
less apparent. A striking example is the adjective interreligious.
Because it is typically associated with different religions, its other
function is often lost so that it is seldom invoked to appreciate
the different features of religiosity or religiousness as might be
possible when considering, for example, open-mindedness vs.
fundamentalism. “The common language use seems to put the
terms religious, religiosity, and religion in a melting pot from
where the words can be taken out in an exchangeable manner”
(Seitz et al., 2021, p. 62).

In recent years linguistic philosophy has pointed to the
important role of languages in the production of worldviews
(Rorty, 1967; Waismann, 1997). The role of languages is
also of crucial importance for the interdisciplinary and
global credition research project and was prominent in the
attempts to conceptualize credition. Thus, it is not mere
storytelling when the complicated linguistic issues in the
topic of beliefs in general and specifically religious beliefs are
highlighted. Three types of issues emerged in relation to the
languages used.

(a) It is possible to clarify the relation between nouns
and verbs in Indo-European languages, but not in all
languages. There are restrictions in generative grammar and
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its later developments (Chomsky, 1965, 1986). More advanced
ontogenetically based linguistic theories (Tomasello, 2003, 2008)
must be integrated into credition research (Seitz et al., 2018), and
the role of participles influences the linguistic possibilities. In an
Anglo-American but not in a German context, ‘believing’ can be
used in the same manner as is ‘learning, prompting discussion of
how the cognitive processes of believing and learning are related.

(b) The chaotic religious semantics reflects the ambiguity of
its emotional loading. At least in the context of Western thinking
it might be adequate to conceive of religion as “an incredibly
powerful catalyst for both our best and worst” (Sapolsky, 2017, p.
621). This ambiguity exposes the emotional loading of ‘religious’
beliefs, and thus the topic of belief in general.

(c) The English ‘belief” can be used in a plural form
(beliefs), whereas no plural exists for the German “Glaube.” This
distinction is often explicitly highlighted when epistemic texts
are to be translated. For the translation of ‘belief” into German,
sometimes the term “Meinung” is used instead of “Glaube”
(Bieri, 1987, p. 106). But since “Meinung” also conveys the
English equivalent “opinion,” an identity of belief and opinion
is implied which makes it difficult to convey the role of trust in
believing. Such a translation follows the Latin speaking trend
in philosophy, as the Latin term “credere” does not include
the notion of trust, whereas the Greek term “pisteuein” does.
This trend, rooted in Latin, tends to end up in the field
of epistemology.

(d) Scientific research is often driven by a WEIRD (Western,
educated, industrialized, rich, democratic) perspective (Henrich
et al,, 2010). When developing credition in a globalized context
this restricted perspective must be overcome. We need to
develop sensitivity to the richness and different mental and
emotional roots of non-European languages, as van Leeuwen
demonstrates when he compares Fante, Thai, and Mandarin

(van Leeuwen et al., 2022).

Milestones of hermeneutic clarification

The research on credition happens in the collaboration
of different disciplines with different methodologies and
language rules (Wittgenstein, 1953). A considerable amount of
preliminary hermeneutic clarifications is needed to comprehend
the theoretical groundwork that underpins the credition concept
and its neurophysiological base. Learning about credition might
appear to be a challenge (Madzarevic, 2022).

(a) “Conceptional questions antecede matters of truth
and falsehood. [...] Hence conceptual questions are not
amendable to scientific investigation and experimentation. [...]
Distinguishing conceptual questions from empirical ones is
of first importance” (Bennett and Hacker, 2007, p. 2). Many
terms which are embedded in concepts are relevant for an
understanding of credition, such as process, function, action,
relation (Seitz et al., 2018, p. 1257f.), normal and normality,
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meaning, value, will and free will, decision and decision-making,
and others.

(b) The most adequate synonym for credition seems to
be process of believing. Nevertheless, this is correct only in
comparison to a static and noun-related understanding. Process
is the antonym to state. But in the context of cognitive
neuroscience, credition processes must be differentiated from
the functions of credition that are attributed to these processes.
Here process is the antonym to function.

(c) The term credition can be found in both singular and
plural forms in the literature. In its singular use it designates
a generic term in analogy to cognition, emotion, volition, and
similar terms. When it is used in plural, the intention is to point
to the neurophysiological processes that are occurring while
someone is believing (Angel, 2022a).

(d) The relation between belief and process of believing can
be expressed in mathematical terms: B = f(b,t). This means that
belief (B) is a function of believing (b) and the character of a
‘belief” depends on what has occurred across the time (t) (Seitz
etal., 2018, p. 1257).

Crossroads to an understanding of
creditions as brain function

Blind spot neural believing processes

Credition as an idea emerged during the Regensburg
Symposia. It was inspired by ongoing debates about the origin
of religious beliefs. In cognitive neuroscience two seemingly
incompatible and camp-building positions which seemed to
be based on two different psychological concepts were held.
The limbic marker theory suggests “that the primary substrate
for this <religious and mystical; HFA> experience is the
limbic system” and “predicts that functional neuroimaging
during numinous experiences in individuals who have repeated
religious transports would reveal alterations in limbic system
activity” (Saver and Rabin, 1999, p. 204). In contrast, a
cortical marker theory suggests “that religious experience may
be a cognitive process, mediated by a pre-established neural
circuit, involving dorsolateral prefrontal, dorsomedial frontal
and medial parietal cortex” (Azari et al, 2001, p. 1651). For
understanding “Religiositdt” cognition and emotion appeared as
insufficient categories and believing processes (i.e., creditions)
were postulated (Angel, 2006b, p. 71).

The idea of credition was then not more than a postulate,
but it allowed us to address believing processes by means
of neuroscientific approaches (Seitz, 2017, p. 2022). The
paradigm-shift toward understanding beliefs as manifestations
of processes faced a similar situation because beliefs had typically
been analyzed hermeneutically. A PubMed-review of empirical
findings revealed “alack of empirical effort to understand belief”

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.942590
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Angel

(Seitz and Angel, 2012) which is sometimes addressed even as
“neglect of belief” (Connors and Halligan, 2015).

Milestones toward credition

Beliefs differ from knowledge because they imply subjective
meaning. Thus, one key issue for understanding believing is
centered on the role of emotional valuations and subjective
meaning-making. A series of publications emphasizes relevant
aspects of this (Angel, 2022b).

(a) Like other cognitive processes, the process character of
credition includes several different mental operations that are
heavily involved in the perception of events or objects in the
outer world and in control of behavior (Angel and Seitz, 2016).
As shown in Figure 1, this multifunctionality can be specified
(Angel, 2017). The so-called enclosure function denotes the
self-organizing probabilistic assembly of mental attributes of
a given object or event that a person is encountering into
a coherent mental construct (Angel and Seitz, 2016). Beliefs
can lead to action (converter function) and are stabilized by
reinforcement learning (stabilizer function). These supramodal
functions are modified by the individuality of agents (modulator
function). The “functional anatomy” of the believing process can
be described at a neurophysiological level (Seitz, 2017).

(b) Believing can be explained by a dual-component
model which combines self-organization process of cognitive
and emotional elements with a belief evaluation component.
Subjective representations encompass self-cognition that refers

N - \
C Operdfor
Stabilizer ]
Modulator /

FIGURE 1

The credition model describing the process of believing. The
"Enclosure Function” (E) defines the enclosed representation of
the perceived stimulus, the “Converter Function”(C) provides the
appropriate action in response to the stimulus. By reinforcement
learning the putative beliefs are stabilized which is indicated by
the “Stabilizer Function.” These three supramodal functions are
modulated by the internal state of the individual—called
“Modulator Function.” In the figure the different type of the
modulator function is indicated by a thin line. © HF Angel;
conference presentation 2012, for the first time published in SFU
Research Bulletin, 3/1, 1-20 Angel and Seitz (2016).
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to a multi-layered self on a physical, interpersonal, and higher
social level. A major role plays the right dorsolateral prefrontal
cortex (DLPFC) and the medial frontal cortex (MFC) (Sugiura
etal., 2015).

(c) To connect the neuroscientific aspect with general
anthropological dimensions of believing, the role of emotions
in meaning-making was included (Paloutzian and Mukai,
2017). It is suggested that the formation of belief systems
and their behavioral consequences can be predicted as result
of a probabilistic perception-action-valuation model which
represents the mental operations that seem to underly believing
processes (Seitz et al., 2016).

(d) Beliefs are “the neuropsychic product of fundamental
brain processes that attribute affective meaning to concrete
objects and events, enabling individual goal setting, decision
making and maneuvering in the environment” which can be
categorized as empirical, relational, and conceptual beliefs.
“Whilst empirical beliefs about objects and relational beliefs
about events develop below the level of awareness and are up-
dated dynamically conceptual beliefs are more complex as being
based on narratives and participation in ritual acts” (Seitz and
Angel, 2020, p. 1).

(e) This allows us to hypothesize that the ‘capacity of
believing’ is a result of the evolution of the brain. The
parietal cortex which accommodates in close vicinity the neural
representations of executive, perceptual, and higher order
conceptual functions may be a candidate area (Seitz, 2022).

(f) Beliefs are constantly adjusted by the perception of
new signals in a Bayesian sense and can be explained as
result of believing processes which include learning. They
take place on a neurological level but integrate information
which have been perceiving from the social environment.
Note,
expressed equation:

the general model results in a mathematically

B=S/N x V+ (¢ x8) x V. [Seitzetal 2018, 1259].

(g) From a clinical perspective believing processes can
become dysfunctional (Seitz, 2021). This may play a role in
psychiatric contexts (Paloutzian et al., 2018) and have an impact
on religious beliefs (Seitz et al., 2021).

(h) Maintaining beliefs is interwoven with memory
functions in a multifaceted fashion. For instance, linking
the typically rapid and adequate reactions of a person to
what he or she believes is enabled by working memory.
Perceptions are stored in episodic memory as beneficial or
aversive events, while the corresponding verbal descriptions of
what somebody believes are stored in semantic memory.
After recall from memory of what someone believes,
personally relevant information can be communicated to other
people (Seitz et al., 2022a).
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Credition

Cognition Emotion

FIGURE 2

The figure shows the interdependence of credition, emotion,
and cognition as originally depicted in the basic model of
credition. [© HF Angell.

(i) The Credition project follows three research strands:
basic (2011), applied (2014), and implementation (2016). The
CreditionLab (opened 2018 at the University of Technology
in Graz) tests the so called ‘model of credition’ as specific
communication tool intended to make visible the functionality
of believing (Angel and Seitz, 2016; Angel, 2017) and seems
successfully applied as reference tool for communication-
settings (Mitropoulou, 2017; Mitropoulou et al., 2018; Hick et al.,
2020; Kranabitl et al., 2021; Lumbreras et al., 2021; Tietz et al,,
2022).

Discussion

During the Regensburg Symposia it became necessary to
establish credition linguistically as scientific term (Angel,
2006a), the
phenomenologically conceived as intertwined with cognition
and emotion (Angel, 2016, 2021) (Figure 2: basic model).

Because credition is now a widely used term, the relations

although from beginning creditions were

between creditions and other emotional and cognitive processes
can be addressed (Seitz et al., 2018). As believing is intimately
linked with inferential information processing, information that
is processed and/or modified in the brain will be labeled with
diverse attributions. Typically, these attributions correspond
to meta-cognitive self-attributions or third-persons attributions
concerning behavior observed in other people (Seitz et al,
2022b). Such (post-hoc) attributions are conceptually different
from the belief categories that have been defined with respect
to the type of information processed (Seitz and Angel, 2020).

References

Angel, H.-F. (2006a). “Religiositit,” in: Religiositdt, eds H.-F. Angel, M. Broking-
Bortfeldt, U. Hemel, M. Jacobs, J. Kunstmann, M. L. Pirner, and M. Rothgangel
(Stuttgart: Kohlhammer).

Frontiersin Psychology

05

10.3389/fpsyg.2022.942590

To construct the “model of credition,” conceptional
neurophysiological findings about believing were translated
into model-specific terms. Their adequateness and the
methodical transformation of the underlying concepts may be
discussed. For instance, the production process was inspired by
neurophysiological findings about the simultaneous production
of cognitive and emotional processes in the prefrontal-medial
cortex (Gray et al,, 2002; Schaefer and Gray, 2007). Since no
term existed to express linguistically this simultaneity “bab” as
basic term of the model of credition was coined. It designates:
“emotional loaded proposition.”

For stable beliefs it might be adequate to talk about religious,
political, or economic beliefs. From a processual perspective,
that is from a credition perspective, such characteristics do not
make sense (Angel 2022a, 615-621).

Author contributions

The author confirms being the sole contributor of this work
and has approved it for publication.

Funding

This paper was funded by Dr. Riidiger Seitz, via the
Volkswagen Foundation, Siemens Healthineers, and the
Betz Foundation.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Angel, H.-F. (2006b). “Religiositit als menschliches Potenzial. Ein
anthropologisches Modell im neurowissenschaftlichen Horizont,” in: Religiositit,
ed H.-F. Angel (Stuttgart: Kohlhammer).

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.942590
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Angel

Angel, H.-F. (2013b). “Religiosity,” in: Encyclopedia of Sciences and Religions, eds
A. L. C. Runehov and L. Oviedo (Dordrecht: Springer).

Angel, H.-F. (2016). No believing without emotion: The overlapping of
emotion and cognition in the model of credition. Stud. Sci. Theol. 15,
215-222.

Angel, H.-F. (2017). “Credition: From the question of belief to the question of
believing,” in: Processes of Believing: The Acquisition, Maintenance, and Change in
Creditions, eds H.-F. Angel, L. Oviedo, R. F. Paloutzian, A. L. C. Runehov, and R. J.
Seitz (Cham: Springer). doi: 10.1007/978-3-319-50924-2_2

Angel, H.-F. (2019). “A history of the evolution of religion: from religion to
religiosity to the processes of believing,” in: The Evolution of Religion: How Biology,
Psychology, and Theology Interact, eds J. Feierman and L. Oviedo (New York, NY:
Routledge/Taylor & Francis). doi: 10.4324/9780429285608-6

Angel, H.-F. (2021). “A process of merging the interior and exterior reality: a
short view on the structure of credition,” in: Mind in Nature. Bridging Process
Philosophy and Neoplatonism, ed. M.-T. Teixeira, M. Reker, and A. Berve
(Cambridge: Scholars Publishing).

Angel, H.-F. (2022a). Credition. Fluides Glauben. Kultur- und
Wissenschaftsgeschichte von einem blinden Fleck und seinem Ende. (Baden-Baden:
Deutscher Wissenschaftsverlag).

Angel, H.-F. (2022b). Credition. Available online at: https://credition.uni-graz.
at/de/archive/ (accessed July 26, 2022).

Angel, H.-F.,, Oviedo, L., Paloutzian, R. F., Runehov, A. L. C,, and Seitz, R.
J. (2017). Processes of Believing: The Acquisition, Maintenance, and Change in
Creditions. Cham: Springer. doi: 10.1007/978-3-319-50924-2

Angel, H.-F., and Seitz, R. J. (2016). Process of Believing as Fundamental
Brain Function: The Concept of Credition. SFU Res. Bullet. 3, 1-20. Available
online at: https://static.uni- graz.at/fileadmin/Credition/Creditions_2016/
CredAngelSeitz2016_1_.pdf

Angel, H. F. (2013a). “Credition, the process of belief, in: Encyclopedia of
Sciences and Religions, eds A. L. C. Runehov and L. Oviedo (Dordrecht: Springer).
doi: 10.1007/978-1-4020-8265-8_1565

Angenendt, A. (2009). Geschichte der Religiositit im Mittelalter. Darmstadt:
Wiss. Buchgesellschaft.

Azari, N. P., Nickel, J., Wunderlich, G., Niedeggen, M., Hefter, H., Tellmann,
L., et al. (2001). Neural correlates of religious experience. Euro. J. Neurosci. 13,
1649-1652. doi: 10.1046/j.0953-816x.2001.01527.x

Bennett, M. R., and Hacker, P. M. S. (2007). Philosophical Foundations of
Neuroscience. 7th edition. Malden: Blackwell.

Bieri, P. (1987). Analytische Philosophie der Erkenntnis. Frankfurt: Athendum.

Chomsky, N. (1965). Aspects of the theory of syntax. Cambridge, MA: MIT Press.
doi: 10.21236/AD0616323

Chomsky, N. (1986). Knowledge of Language. Its Nature, Origin and Use. New
York, NY: Praeger.

Connors, M. H., and Halligan, P. W. (2015). A cognitive account of belief: A
tentative roadmap. Front. Psychol. 5, 1588. doi: 10.3389/fpsyg.2014.01588

Darwin, C. (1859). On the Origin of Species by Means of Natural Selection.
London: John Murray.

Durkheim, E. (1912). Les formes élémentaires de la vie religieuse. Le systéme
totémique en Australie. Paris: Félix Alcan.

Feierman, J., and Oviedo, L. (2019). The Evolution of Religion: How Biology,
Psychology, and Theology Interact. New York, NY: Routledge/Taylor & Francis.
doi: 10.4324/9780429285608

Gray, J. R, Braver, T. S,, and Raichle, M. E. (2002). Integration of emotion
and cognition in the lateral prefrontal cortex. Proc. Natl. Acad. Sci. U.S.A. 99,
4115-4120. doi: 10.1073/pnas.062381899

Henrich, J., Heine, S., and Norenzayan, A. (2010). The weirdest people in the
world? Behav. Brain Sci. 33, 61-83. doi: 10.1017/S0140525X0999152X

Hick, H., Angel, H.-F., Kranabitl, P., and Wagner-Skacel, J. (2020). “Decision
making and the influence of the human factor, in Systems Engineering for
Powertrain Development, eds H. Hick, K. Kiipper, H. Sorger (Cham: Springer).
doi: 10.1007/978-3-319-68847-3_14-1

James, W. (1902). The Varieties of Religious Experience: A Study in Human
Nature. London: Longmans, Green and Co. doi: 10.1037/10004-000

Kranabitl, P., Faustmann, C., and Hick, H. (2021). Decision making for
sustainable technical applications with the SMH approach. Sustainability 13:8702.
doi: 10.3390/su13168702

Lumbreras, S., Oviedo, L., and Angel, H.-F. (2021). The missing piece in
sustainability indices: accounting for the human factor. Sustainability 13:21.
doi: 10.3390/su132111796

Frontiersin Psychology

06

10.3389/fpsyg.2022.942590

Madzarevic, D. (2022). Learning about Credition: Exploring the barriers between
basic and applied research. Front. Behav. Neurosci. doi: 10.3389/fpsyg.2022.943376

Mitropoulou, V. (2017). “Understanding young people’s worldview:
a practical example of how to work with the model of credition,” in:
Processes  of Believing: The Acquisition, Maintenance, and Change in
Creditions, ed H.-F. Angel (Cham: Springer). doi: 10.1007/978-3-319-509
24-2_25

Mitropoulou, V., Gkirlou, D., and Meke, M. (2018). Building
worldviews with credition teaching model in high school curricula of
religious education: a controlled experimental study. Sociol. Stud. 8:7.
doi: 10.17265/2159-5526/2018.07.003

Paloutzian, R. F., Angel, H.-F., and Seitz, R. J. (2018). The process
of believing and psychiatric symptoms. Relig. Brain Behav. 10:184.
doi: 10.1080/2153599X.2018.1532456

Paloutzian, R. F., and Mukai, K. J. (2017). “Believing, remembering, and
imagining: the roots and fruits of meanings made and remade,” in: Processes of
Believing: The Acquisition, Maintenance, and Change in Creditions, ed H.-F. Angel
(Cham: Springer). doi: 10.1007/978-3-319-50924-2_3

Rorty, R. (1967). The Linguistic Turn: Recent Essays in Philosophical Method.
Chicago, IL: University of Chicago Press.

Sapolsky, R. M. (2017). Behave: The Biology of Humans at Our Best and Worst.
London: Penguin Press.

Saver, J. L., and Rabin, J. (1999). “The neural substrates of religious experience,”
in: The Neuropsychiatry of Limbic and Subcortical Disorders, eds S. Salloway, P.
Malloy, J. L. Cummings (Washington and London: Amer Psychiatric Pub Inc.).

Schaefer, A., and Gray, J. R. (2007). A role for the human amygdala in higher
cognition. Rev. Neurosci. 18, 355-364. doi: 10.1515/revneuro.2007.18.5.355

Seitz, R. J. (2017). “Beliefs and believing as possible targets for neuroscientific
research,” in: Processes of Believing: The Acquisition, Maintenance, and Change in
Creditions, ed H.-F. Angel (Cham: Springer). doi: 10.1007/978-3-319-50924-2_5

Seitz, R. J. (2021). Beliefs: A challenge in neuropsychological disorders. J.
Neuropsychol. 16, 21-37. doi: 10.1111/jnp.12249

Seitz, R. J. (2022). Believing and Beliefs—Neurophysiological Underpinnings.
Front. Behav. Neurosci. 16:880504. doi: 10.3389/fnbeh.2022.880504

Seitz, R. J., and Angel, H.-F. (2012). Processes of believing - a review and
conceptual account. Rev. Neurosci. 23, 303-309. doi: 10.1515/revneuro-2012-0034

Seitz, R. J., and Angel, H.-F. (2014). Psychology of religion and spirituality.
Meaning-making and processes of believing. Relig. Brain Behav. 15, 12-23.
doi: 10.1080/2153599X.2014.891249

Seitz, R. J., and Angel, H.-F. (2020). Belief formation - A driving force
for brain evolution. Brain Cognit. 140:105548. doi: 10.1016/j.bandc.2020.1
05548

Seitz, R. J., Angel, H.-F., and Paloutzian, R. F. (2021). The Process of believing,
mental abnormalities, and other matters of the mind: where do they come
from? What are they good for? J. Cognit. Sci. Relig. 7, 54-72. doi: 10.1558/jcsr.
19559

Seitz, R. J., Angel, H.-F., and Paloutzian, R. F. (2022a). Bridging the gap between
believing and memory functions. Europe’s J. Psychol.

Seitz, R. J., Angel, H.-F., and Paloutzian, R. F. (2022b). Statements of believing
involve attribution. Acad. Lett. 2022:4624. doi: 10.20935/AL4624

Seitz, R. J., Paloutzian, R. F., and Angel, H.-F. (2016). Processes of believing:
Where do they come from? What are they good for? F1000 research 5:e9773.
doi: 10.12688/f1000research.9773.1

Seitz, R. J., Paloutzian, R. F., and Angel, H.-F. (2018). From believing
to belief: A general theoretical model. J. Cognit. Neurosci. 30, 1254-1264.
doi: 10.1162/jocn_a_01292

Sharpe, E. J. (1983). Understanding Religion. London: Duckworth.

Sugiura, M., Seitz, R. J., and Angel, H.-F. (2015). Models and neural bases of the
believing process. J. Behav. Brain Sci. 5, 12-23. doi: 10.4236/jbbs.2015.51002

Tietz, S., Wagner-Skacel, J., Angel, H.-F., Ratzenhofer, M., Fellendorf, F. T,
Fleischmann, E., et al. (2022). Believing processes during the COVID-19 pandemic
in individuals with bipolar disorder: An exploratory study. World J. Psychiatry 12,
929-943. doi: 10.5498/wjp.v12.i7.929

Tomasello, M. (2003). Constructing a Language: A Usage-Based Theory of
Language Acquisition. Cambridge, MA: Harvard University Press.

Tomasello, M. (2008). Origins of Human Communication. Cambridge, MA: MIT
Press. doi: 10.7551/mitpress/7551.001.0001

van Leeuwen, N., Weisman, K., and Luhrmann, T. M. (2022). To believe is
not to think: a cross-cultural finding. Open Mind 5, 91-99. doi: 10.1162/0opmi_a_
00044

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.942590
https://doi.org/10.1007/978-3-319-50924-2_2
https://doi.org/10.4324/9780429285608-6
https://credition.uni-graz.at/de/archive/
https://credition.uni-graz.at/de/archive/
https://doi.org/10.1007/978-3-319-50924-2
https://static.uni-graz.at/fileadmin/Credition/Creditions_2016/CredAngelSeitz2016_1_.pdf
https://static.uni-graz.at/fileadmin/Credition/Creditions_2016/CredAngelSeitz2016_1_.pdf
https://doi.org/10.1007/978-1-4020-8265-8_1565
https://doi.org/10.1046/j.0953-816x.2001.01527.x
https://doi.org/10.21236/AD0616323
https://doi.org/10.3389/fpsyg.2014.01588
https://doi.org/10.4324/9780429285608
https://doi.org/10.1073/pnas.062381899
https://doi.org/10.1017/S0140525X0999152X
https://doi.org/10.1007/978-3-319-68847-3_14-1
https://doi.org/10.1037/10004-000
https://doi.org/10.3390/su13168702
https://doi.org/10.3390/su132111796
https://doi.org/10.3389/fpsyg.2022.943376
https://doi.org/10.1007/978-3-319-50924-2_25
https://doi.org/10.17265/2159-5526/2018.07.003
https://doi.org/10.1080/2153599X.2018.1532456
https://doi.org/10.1007/978-3-319-50924-2_3
https://doi.org/10.1515/revneuro.2007.18.5.355
https://doi.org/10.1007/978-3-319-50924-2_5
https://doi.org/10.1111/jnp.12249
https://doi.org/10.3389/fnbeh.2022.880504
https://doi.org/10.1515/revneuro-2012-0034
https://doi.org/10.1080/2153599X.2014.891249
https://doi.org/10.1016/j.bandc.2020.105548
https://doi.org/10.1558/jcsr.19559
https://doi.org/10.20935/AL4624
https://doi.org/10.12688/f1000research.9773.1
https://doi.org/10.1162/jocn_a_01292
https://doi.org/10.4236/jbbs.2015.51002
https://doi.org/10.5498/wjp.v12.i7.929
https://doi.org/10.7551/mitpress/7551.001.0001
https://doi.org/10.1162/opmi_a_00044
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Angel 10.3389/fpsyg.2022.942590

Waismann, F. (1997). The Principles of Linguistic Philosophy. New York, NY: Wittgenstein, L. (1953). Philosophical Investigations. New York, NY: Macmillan
Palgrave Macmillan. doi: 10.1007/978-1-349-25335-7 Publishing Company.

Frontiersin Psychology 07 frontiersin.org


https://doi.org/10.3389/fpsyg.2022.942590
https://doi.org/10.1007/978-1-349-25335-7
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

	Pathways and crossroads to creditions: Insights from a retrospective view
	Precursory hermeneutics as crossroads to credition
	Blind spot time-related beliefs
	Language related issues
	Semantic of (religious) belief(s)
	Milestones of hermeneutic clarification

	Crossroads to an understanding of creditions as brain function
	Blind spot neural believing processes
	Milestones toward credition

	Discussion
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


