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Abstract

This letter addresses two issues in language research that are important to cognitive science: the
comparability of word meanings across languages and the neglect of an integrated approach to writing
systems. The first issue challenges generativist claims by emphasizing the importance of comparability
of data, drawing on typologists’ findings about different languages. The second issue addresses the
exclusion of diverse writing systems from linguistic investigation and argues for a more extensive study
of their effects on language and cognition. We argue for a refocusing of cognitive science research on
linguistic diversity in all modalities to develop the most robust understanding of language and its role
in human cognition more broadly.
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1. Introduction

In this letter, we bring to light two, often-overlooked, issues in language research that are
consequential for cognitive science as a field: (1) a lack of comparability of word meanings
across languages, and (2) a lack of an integrated approach to examining language and its
writing systems. First, comparability of data and modality are crucial as increasing evidence
from typologists documenting diverse languages bears exception to generativist claims on
language universals. Second, writing systems and scripts are almost entirely excluded from
linguistic inquiry, or often studied from a cultural perspective focusing on its evolution as
constrained by cognitive biases, but with limited reference to the languages they represent.

These two issues are related. Many of the theoretical constructs, such as “word,” are arti-
facts of research constrained by comparing languages with writing systems. It is important to
acknowledge that our understanding and perception of linguistic systems have been shaped
and influenced by the structures brought on by writing systems. As a result, we frequently
debate terms like “word” for their lack of robustness (Haspelmath, 2023; Mansfield, 2021;
Tallman, 2020).

Comparability of word meanings and variation in writing systems are compounded by
the predominant focus on English-speaking populations, also limiting generalizability to the
larger population. Though recent research has shown increasing awareness of these shortcom-
ings (Blasi, Henrich, Adamou, Kemmerer, & Majid, 2022; Henrich, Heine, & Norenzayan,
2010), we believe more can be done. We aim to recenter focus on linguistic diversity across all
modalities in cognitive science so that our understanding of language and its status in broader
human cognition is maximally robust.

2. Comparability of word meanings

The investigation of word meanings across languages spans various research fields, includ-
ing anthropology and linguistics, and more recently, psychology and neuroscience, which
highlights its interdisciplinary relevance to cognitive science. Language comparison has a
long history in linguistics, with the earliest studies dating to Wilhelm von Humboldt who
examined grammatical and lexical structures across languages (Humboldt, 1836). While
Humboldt emphasized the individuality of languages, with the rise of generativism in lin-
guistics, studies in language typology aimed to establish linguistic universals (Greenberg,
1963). Today, lexical typologists examine the vocabularies of the world’s languages to find
recurring patterns in semantic domains, such as kinship, color, or human body parts (Evans,
2010; Koptjevskaja-Tamm, 2008; Koptjevskaja-Tamm, Rakhilina, & Vanhove, 2015). There
has been a growing emphasis on integrating the rich body of knowledge on language diver-
sity, especially coming from anthropology (Levinson, 2012), into cognitive science, and as a
result, the assumption of language universals has been challenged (Evans & Levinson, 2009).
Research into domains previously considered well-structured has revealed a wealth of diverse
possibilities, for example, how languages name human body parts (Majid, Enfield, & van
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Fig. 1. Schematic data standardization process and outcome from the concept to a collection of words, the stan-
dardization of the data in the Cross-Linguistic Data Formats (Forkel et al., 2018), the creation of a database
(Concepticon, List et al., 2016; Tjuka et al., 2023) and finally, the analysis of the data.

Staden, 2006). Insights from lexical typology have also gained importance in neuroscience
(Kemmerer, 2019).

With the increase in lexical data from different languages and the advance of computer-
assisted methods, one issue is often taken for granted: the comparability of words and their
meanings across languages. English tree can be translated into Baum (German), drbol (Span-
ish), and mit K (Mandarin Chinese), and the meaning of a large wooden plant is considered
cross-linguistically stable. In other cases, however, the translation is not as straightforward.
Russian pyka translates into two separate words in English: hand and arm, while Vietnamese
uses a compound to distinguish between the two terms: ban tay (“hand”) and tay (“arm”).
The words arm in Dutch and ude J§i in Japanese add further complexities, as they yield dif-
ferent conceptual representations across speakers (Majid & van Staden, 2015). This variation
is a challenge for every study using lexical data. Thus, standardization efforts for language
comparison are essential.

The necessity for making cross-linguistic data comparable led to the development of the
Cross-Linguistic Data Formats (Forkel et al., 2018) for linguistic research and beyond. The
universally applicable format enables the construction of databases, which in turn facili-
tates the analysis of cross-linguistic patterns on a large scale. The use of standardized data
is important for building cross-linguistic databases such as Concepticon (List, Cysouw, &
Forkel, 2016) or CLICS (Rzymski et al., 2020) that researchers can use to construct models
of language cognition (Brochhagen, Boleda, Gualdoni, & Xu, 2023; Gibson et al., 2019; Xu,
Duong, Malt, Jiang, & Srinivasan, 2020). In the Concepticon, comparative concepts are estab-
lished based on numerous typological studies to mitigate an English-centered view (Haspel-
math, 2010; List, Cysouw, & Forkel, 2016), and unique identifiers such as 1277 HAND and
1673 ARM serve to represent the variation in the segmentation of the world into linguistic
units (Tjuka, Forkel, & List, 2023). Fig. 1 illustrates the process of data standardization and
its outcome. The Concepticon also offers the possibility to select comparative concepts for
experimental studies. For example, Ambridge et al. (2020) used comparative verb forms for
their study on the acquisition of sentence structure across languages.

Extending the standardization of lexical data to other research fields, that is, psychology,
has proven successful and led to the creation of the Cross-Linguistic Database of Norms, Rat-
ings, and Relations (Tjuka, Forkel, & List, 2022). In the future, the patterns emerging from
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cross-linguistic data need to be tested with experimental methods. A protocol for standard-
ization and integration of data is one way forward.

3. Variation in writing systems

Writing systems can vary according to numerous properties, especially in the linguistic
information they encode. Previous literature has revealed significant effects of script (Smith,
Monaghan, & Huettig, 2021); not only does it affect reading processes, but it also affects
how linguistic information is represented in the mind. And yet, much of the literature on the
mental lexicon is based on languages written alphabetically, linearly, and read left-to-right.
The vast majority of the models from which we base our present understanding derive from
research on English (Marslen-Wilson, Tyler, Waksler, & Older, 1994; Rastle, Davis, & New,
2004), German (Schriefers, 1992; Schuster & Lahiri, 2019), Dutch (Ernestus & Baayen, 2007;
Zwitserlood, 1989), and other Western European or Indo-European languages.

Although Chinese (Zhou & Marslen-Wilson, 1994, 1995; Nakamura et al., 2012) and Ara-
bic (Boudelaa & Marslen-Wilson, 2001) have received growing attention, languages that are
mixed-script, have yet to gain traction. Korean, for example, uses both Hangul, an alpha-
syllabary, and Hanja, Chinese logographic characters. However, research on language and
writing systems remains divorced from one another. For anthropologists and psychologists,
writing has been fruitful for investigating cultural forms as they evolve, giving insights into
key cognitive biases and visual preferences (Morin, 2018; Morin, Kelly, & Winters, 2020;
Miton & Morin, 2021). But interest lies firmly in the visual properties of the letter shapes
themselves, and less so in the linguistic information they encode. Linguists, on the other
hand, seldom take an interest in a language’s writing system. A combined interest is often
subsumed by research on orthographic processing examining issues in reading and spelling.

Across disciplines, researchers study a language’s script from a visual perspective and its
phonological inventory with great linguistic interest, but each in isolation of one another;
however, how a language occupies both spaces may help us to better understand how spoken
and written language relate to one another. Important questions regarding cognition arise once
we begin to integrate currently disparate strands: If a language can be written using more than
one script, how does it affect processing and its mental representation? Are the letter shapes
themselves optimally constructed? How does a language’s writing system make use of the
space of possible shapes and phonological space? It is important to note that writing systems
negotiate dynamic and often competing constraints of conveying sound and meaning, and that
semantic contributions are not to be neglected in the discussion of writing and phonology.
Such contributions are particularly notable in Chinese characters or Mayan glyphs as well
as in the disambiguation of English homophones, for example, “pear” and “pair.” Writing is
a fundamental process by which the language is translated into a graphic medium; thus, the
relationship between linguistic structure and the structure of writing systems requires a more
thorough examination.

As cognitive scientists, we have yet to exploit and probe how exactly both systems interact,
as well as the diversity in writing systems attested cross-linguistically. Each dynamically
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Fig. 2. A cognitive theory to account for how information about a language’s sound and writing systems will
advance our understanding of how language is represented in the mind.

informs our representation of language in the mind and thus an equally dynamic account
that pieces together knowledge across disciplines is needed to push our understanding. Fig. 2
visualizes this pipeline that we believe may help to diversify the next steps in research.

4. Conclusion

Our letter invites cognitive scientists to consider a cross-linguistic approach using both
computer-assisted and psycholinguistic methods to better discern the robustness of language
universals. We believe that linguistic diversity needs to be represented in a standardized for-
mat to make data comparable across different research fields. In addition, we invite cog-
nitive scientists to consider the structural diversity of the world’s writing systems, whether
it is the specific information encapsulated by a single graphic mark, to the visual features
that characterize the marks themselves. Each of these considerations presents important and
unique nuances that unless taken into account render our theories and models static and one-
dimensional.
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