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Abstract

Objectives: Dual processing theory is among the most influential theories in cognitive
psychology. It distinguishes two kinds of human thinking: one that is fast, intuitive, and effortless;
and the other that is slow, deliberate, and effortful. Interestingly, these two types of human
thinking have been described using many different terms by various researchers. How similar or
different are these terms and related constructs?

Methods: We analyzed the dual-processing literature, conducted a thought experiment, and
analyses using the machine learning model BERT (SCEPTER) to compare the similarity and
difference between the terms and constructs.

Results: Findings show that, though these terms are lexically different, what researchers describe
is, at the core, very similar. The various terms are ‘old wine in a new bottle’

Conclusions: We provide possible reasons for this coinage of terminology and present a rationale
for careful deliberation before introducing new terms.

Keywords

dual-process theory, confusion with terminology, jangle fallacy, neology effect

Expressing ideas is a fundamental aspect of human language. In scientific literature,
researchers investigate new areas and coin new terms to describe concepts. These new
terms, however, sometimes rather obfuscate ideas than clarify them, because they often
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overlap greatly with existing terms. This phenomenon has been called the “neology
effect” (from neologisms, Pecman, 2012) or the “jangle fallacy” (Kelley, 1927). The jangle
fallacy stands for different terms referring to the same underlying phenomenon. Yet, we
often treat two different terms as if they were different at their core.

Scientific readability has steadily decreased, as measured by syllables per word, words
per sentence, and the prevalence of ‘difficult’ words, partly due to the growing use
of scientific jargon. This creates a vocabulary that is almost exclusively used and under-
stood by scientists but is less readable by non-specialists or the public. It is especially
problematic when this vocabulary does not promote the science it is attached to. The
introduction of new complex expressions that are analogous to conventional constructs
often masquerades as scientific progress without contributing to the conceptual growth
of a field. In the literature, this phenomenon is often called the jangle fallacy, i.e.,
researchers mistakenly assume two essentially identical constructs are different simply
because they have different labels (e.g., Friedrich et al., 2025; Kelley, 1927). Research
methods, however, would allow us to assess the construct overlap — such as examining
shared variance between the constructs assessed, correlational analyses, Factor analyses,
and extrinsic convergent validity analyses (e.g., Gonzalez et al., 2021).

We will discuss the jangle fallacy, referring to dual process theory as an example.
The theory refers to human cognition as the combined effort of two, typically opposing,
processes, such as intuitive vs. deliberate or unconscious vs conscious. In Table 1, we
present terms used by researchers, distinguishing the two parts of various renditions of
dual process theory, the original source, and a definition clarifying the meaning of the
two terms.

Dual process theory dates back to 1781, as described in Kant’s “Critique of Pure
Reason” (Kritik der reinen Vernunft). One could argue that dual process theory even
dates back to the compartmentalization of the human soul, which was hypothesized
by Socrates and Plato (Tripartite Soul, three parts). The first part is the emotional,
hot-blooded part of the psyche (Thumos, spirited part), the second is the rational mind
(Logistikon), and the third is the appetites, also called ‘the drives’ (Epithumia) (Plato,
2007). In this case, only the first two parts represent parts of dual process theory well.
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Although dual process theory is among the most influential in cognitive psychology,
it has also been criticized. Even though the distinction between two different kinds
of intuitive and deliberate cognitive processes seems plausible, researchers argue that
these different processes can be integrated into one unified theory (e.g., Kruglanski &
Gigerenzer, 2011). Both intuitive and deliberate processes would follow the same rules,
such as optimizing and satisficing. Which rules apply is dependent on the specific task
and an individual’s memory and experience. Evidence for a unified theory comes from
neuroscience (Mega et al.,, 2015). Participants were instructed to either intuitively or
deliberately judge emotional facial expressions. Analyzing participants’ brain activations
(conjunction, covariate, and direct contrast) showed common brain network activations
in both kinds of processing and not distinct activations. These findings speak against
a dichotomy of the processing systems and rather show support for a unified model.
Additionally, other researchers criticize the lack of empirical support for dual process
theories and the internal incoherence (Melnikoff & Bargh, 2018). The authors go so far
as to call the dual-process theory a “convenient and seductive myth” (Melnikoff & Bargh,
2018, p. 280).

Method and Results
A Thought Experiment

In this section, we will conduct a brief thought experiment to illustrate the interchange-
ability of the terms described in Table 1. We hypothesized that, in each sentence, it is
possible to substitute each of the terms used in dual process theory while the resulting
sentence conveys the same meaning. The words we opposed in each sentence come from
Table 1.

« “We humans have the ability to use our existing knowledge stored in long-term
memory for UNCONSCIOUS PROCESSING, yet we also have the ability, in new and
challenging situations, to attentively focus and with CONSCIOUS PROCESSING,
create new solutions.” (ref. Table 1).

« “We humans have the ability to use our existing knowledge stored in long-term
memory for AUTOMATIC PROCESSING, yet we also have the ability, in new and
challenging situations, to attentively focus and with CONTROLLED PROCESSING,
create new solutions.” (ref. Table 1).

« “We humans have the ability to use our existing knowledge stored in long-term
memory for SYSTEM 1 THINKING, yet we also have the ability, in new and
challenging situations, to attentively focus and with SYSTEM 2 THINKING, create new
solutions” (ref. Table 1).
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These three examples illustrated that it is possible to substitute each term with another
term from Table 1 in the same sentence without changing the meaning. The terms Type
1/Type 2 and the terms System 1/System 2 are the least self-explanatory among all the
terms. In sum, as Table 1 and our thought experiment have shown, there are a multitude
of terms used for the two distinct cognitive processes described in dual process theory.
Yet, they describe the same processes.

A Machine Learning Analysis for Natural Language Processing

In a mathematical step we investigated how similar or different the definitions of the
dual process terms shown in Table 1 are. The Bidirectional Encoder Representations from
Transformers (BERT) model is an open-source machine learning framework designed
for natural language processing (GeeksforGeeks, 2024). The BERT model, introduced in
2018 by researchers at Google, employs an encoder-only architecture (Devlin et al., 2019).
This suggests a primary emphasis on reading and understanding contextual inputs, like
how humans would read and comprehend a sentence, rather than generating coherent
outputs, unlike GPT models. The specific model we used to embed definitions is the
sci-BERT-trained model known as “SCEPTER”, which has been pretrained on over 1
million scientific texts, primarily from the biomedical domain, which is no longer possi-
ble due to recent anti-scraping measures that most online journals have implemented
(Beltagy et al., 2019). SCEPTER is ideal for our purposes because it does not require fine
tuning and shows greater accuracy and distinction than sci-BERT (Cohan et al., 2020).
It is specifically designed to understand human language with context (Beltagy et al.,
2019). The definitions we used are shown in the last column in Table 1 (see details at
Guess, 2025). Using the SCEPTER model, we attempted to show a degree of similarity
between the definitions of the dual process terms we included, presenting some empirical
evidence for our claim. The results are not infallible measures but would rather provide
evidence to the claim that the dual-processing terminology is more similar than different.

Upon embedding the paraphrased definitions (Table 1) with the SCEPTER model,
the terms showed a high degree of cosine similarity, further indicating their semantic
similarity regardless of human comprehension. Cosine similarity scores range from -1 to
1, with, in general, any value close to 1 being considered “very similar” and any value
closer to 0 being considered “not similar”. Any value below 0 is very dissimilar. However,
it is important to note that bidirectional cosine similarities are far from isotropic, which
means that cosine similarities are very unlikely to be negative or close to zero (Liang
et al.,, 2021). Even though cosine similarity scores are task specific, those falling within
the range of 0.4 - 0.7 can be — as a rule of thumb — considered low (Thottingal, 2025).
The cosine similarity values for the definitions in our analyses ranged from 0.73 to
0.97 with 90% of our values being above .80 (Mean System 1 Internal Similarity: 0.87,
Mean System 2 Internal Similarity: 0.83), indicating a strong degree of similarity between
nearly all terms we consider related to System 1 or System 2, respectively (see Figure
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1 and Figure 2). It is noteworthy that some terms are concrete, and others (System 1
and Type 1) are abstract summary labels. Definitions excluded direct references to terms
to reduce false positive errors (e.g., ‘conscious’ was removed from its own definition
“The conscious system is where thoughts are fully accessible to awareness”). We only
compared fast/ unconscious together and then slow/ conscious together, but not fast
with slow or conscious with unconscious because of linguistic and contextual overlap. In
research papers describing dual process terms, definitions and usage of opposing words
related to them are used in proximity to terms with opposing definitions, which unfairly
weights cross cosine similarity.

Figure 1

Cosine Similarity Scores for the Different Terms Used for Dual Process Theory (System 1 Part) Based on SCEPTER
Embedding

aposteriori unconscious lower-order automatic system 1 intuitive type 1 heuristic recognition-primed

a posteriori 1.0

unconscious 0.872 1.0

lower-order 0.89 0.839 1.0

automatic 0.84 0.818 0.912 1.0

system 1 0.859 0.839 0.874 0.854 1.0

intuitive 0.876 0.854 0.911 0.902 0.968 1.0

type 1 0.885 0.839 0.932 0.896 0.904 0.933 1.0

heuristic 0.786 0.773 0.855 0.837 0.85 0.868 0.871 1.0

recognition-primed 0.884 0.849 0.893 0.848 0.94 0.929 0.914 0.881 1.0
Figure 2

Cosine Similarity Scores for the Different Terms Used for Dual Process Theory (System 2 Part) Based on SCEPTER
Embedding

apriori conscious higher-order controlled system 2 deliberate type 2 analytical rational choice

a priori 1.0

conscious 0.811 1.0

higher-order 0.843 0.738 1.0

controlled 0.802 0.824 0.856 1.0

system 2 0.806 0.818 0.866 0.93 1.0

deliberate 0.816 0.827 0.874 0.92 0.971 1.0

type 2 0.807 0.76 0.834 0.858 0.883 0.886 1.0

analytical 0.817 0.796 0.856 0.871 0.851 0.867 0.816 1.0

rational choice 0.812 0.739 0.841 0.809 0.808 0.806 0.776 0.837 1.0

Three Possible Explanations

To summarize, using the SCEPTER model, our findings using construct definitions re-
sulted in very high semantic similarity. For System 1, the 10 terms with the highest
degrees of cosine similarity (all above 0.90) were automatic — lower-order, intuitive —

Europe's Journal of Psychology
2026, Vol. 22(2), 327-342

GOLD
https://doi.org/10.5964/ejop.18353 B PsychOpen


https://www.psychopen.eu/

Terminology in Dual Process Theory 336

lower-order, intuitive — automatic, intuitive — System 1, Type 1 — lower-order, Type
1 - System 1, Type 1 — intuitive, recognition-primed — system 1, recognition-primed
— intuitive, and recognition-primed — Type 1; For System 2, the three terms with the
highest degree of cosine similarity (all above 0.90) were System 2 — controlled, deliberate
— controlled, and deliberate — System 2.

To explain the phenomenon of ideologically similar terminology, we asked ourselves
why scientists create new terms conceptually analogous to conventional terms. One
possible explanation is the evolution of scientific language. Kuhn (1962) argues that
as science evolves, changes in fundamental theories drive shifts in meaning, which, in
turn, drive a shift in terminology. “What were ducks in the scientist’s world before the
revolution are rabbits afterwards” (Kuhn 1962, p. 111). Similarly, Chomsky (2000) and
Wittgenstein (1953) argue that common words and the use of existing words change
over time as culture changes their meanings. “For a large class of cases — though not
for all — in which we employ the word ‘meaning’, it can be defined thus: the meaning
of a word is its use in the language” (Wittgenstein 1953, p. 20). Terms provided in
Table 1 span a period of over 200 years (1781 to 2011). Given this time frame, it is
plausible that the fundamental theories that make up dual-process theory and, therefore,
the language describing the theory have developed and adjusted according to this view.
These language shifts could reflect changes in technology, psychology, and society.

Another possible reason for creating new terms is that researchers change terms and
theories when there are conflicts between existing theories and predictions and acquired
knowledge (Kuhn, 1962). This occurs when a subtlety related to an existing theory is
not expressed adequately and is worth highlighting in a newly developed term (different
meanings associated with different terms, e.g., Giiss, 2011). For example, researchers
might have been dissatisfied with a focus on the conscious and unconscious aspects of
cognition and changed focus from ‘conscious processing’ and ‘unconscious processing’
to ‘heuristic processing’ and ‘analytical processing’, which highlight the speed and type
of cognitive processing (quick and based on experience vs. slow and thoughtful). Leahey
(2018) expands on the dissatisfaction of academic psychologists with psychoanalysis and
the related terms conscious/unconscious. To be fair, research related to every term might
address a nuance or specific aspect of the dual process theory in more depth than other
dual process theories and studies.

A third possible reason is behavioral but related to the pressures and competition
in the university context. Researchers at most research universities are under enormous
pressures, for example, to “publish or perish”, get cited, bring in grant monies, get
excellent student evaluations for their teaching (Martinson, 2011; Martinson et al., 2009),
and get tenure. Researchers are incentivized to coin new terms to gain recognition, as
they will be associated with their names (see, e.g., Pecman, 2012; neologisms in the field
of climate change, Zella et al., 2025). The researchers can argue that their term describes
an idea that contributes to science when, under scrutiny, existing terms and their related

Europe's Journal of Psychology
2026, Vol. 22(2), 327-342

GOLD
https://doi.org/10.5964/ejop.18353 B PsychOpen


https://www.psychopen.eu/

Guss & Powell 337

concepts adequately describe the theory. Fame or recognition as a reward for coining a
“revolutionary” term, irrespective of its conceptual novelty, outweighs the drawback of
contributing to terminological inflation. This problem in the field of psychology has been
described as the toothbrush problem (Mischel, 2008, who forgot the original source):
“Psychologists treat other peoples’ theories like toothbrushes — no self-respecting person
wants to use anyone else’s”.

Discussion

We have listed several different terms used for dual process theory in Table 1 and
provided possible explanations as to why there are multiple terms used to express the
same phenomenon.

We urge researchers to be cautious when coining new terms and not fall for the
jangle fallacy. Just as Chomsky argues for abandoning vague commonsense terms for
concise conceptualization in science (Chomsky, 2000), we should also abandon redundant
or semi-distinct terms in academic discourse that do not offer useful conceptual gains
(see also Pekrun, 2023). If even scientists in the same field find certain terminology
difficult to understand, one can only imagine how difficult these terms may be for
scientists in other fields and for lay people.

Psychologists are well equipped with statistical methodologies, and these can be used
to test the overlap, distinctiveness, and validity of constructs (Hodson, 2021; Strand et
al., 2020). Procedures such as applying multiple measures in research to calculate conver-
gent and discriminant construct validity, analyzing correlations, testing for measurement
issues, assessing the fit of the data with the theory, constraining generality statements to
a specific population and context, make this a transparent approach.

Going back to the terminology, both Stanovich (1999) and Evans (2009), for example,
argue for the use of general terms that encompass and distinctly separate all components
of dual process theory. However, the terms they created are not as effective as they
could be. Stanovich’s “System 1” and “System 2” and Evan’s “Type 1” and “Type 2” are
terms that lack intrinsic meaning without an accompanying conceptual framework. As
a result, non-specialists cannot intuitively understand the ideas these terms are intended
to convey. Since a word is only as meaningful as its usage, scientific constructs that
are easier to understand are more likely to be adopted and carry greater influence
(Wittgenstein, 1953). A goal for term development in the field of cognitive psychology —
and in other disciplines that struggle with analogous terminology — should be to create
general expressions that are intuitively meaningful to a non-specialist while precise
enough to avoid ambiguity within and beyond the field.

If the trend in scientific fields is to refine language by stripping terms of ambiguity
and tying them to specific theories, then the creation of new terms should be justified
by conceptual necessity, not because of trend or novelty for novelty’s sake. Once an
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unambiguous scientific term has been established and its related conceptual necessity
fulfilled, further excess terminology risks inflating the field’s lexicon without deepening
understanding. This not only reduces conceptual clarity but also makes some scientific
findings inaccessible to out-of-field researchers or readers, increasing domain exclusivity.
In a similar way, researchers have criticized the many “disjointed efforts that go into the
numerous constructs and measures proliferating in the field” of psychology (e.g., Anvari
et al., 2025, p. 839).

Potentially, this lack of common terminology also leads to exponential research
output making it even more difficult for any one person, expert or not, to fully grasp
what is going on. The search term “dual process theory” showed 4,500,000 results in
Google Scholar — at the time of writing this article. This number does not even include
other potential publications with similar search terms. We are increasingly relying on

7t search

meta-analyses and reviews to keep current, but potentially forgetting the 6 or
term could result in big gaps in our knowledge.

Wittgenstein (1953) argues that language is like a game where the socio-cultural
context creates the rules. In this game, new words only gain traction if they are widely
used within this context. In a way, all the researchers mentioned in Table 1 “won”
the game because their terms have been widely used and adopted. However, if these
terms spawn from anything other than a conceptual necessity, they risk cluttering the
lexicon and consequently hiding their findings from other “players”. Scientists have the
means to shape the vocabulary of scientific and public discourse, and with that comes
responsibility. We urge scholars to prioritize lexical accessibility and theoretical necessity
in naming. A well-chosen term should not only withstand scholarly scrutiny but serve as
a bridge between disciplines and between science and the public.
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