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Language is seen as one of, if not the, most defining traits of our species. But what
is language, and what makes it so unique? In 1960, Charles Hockett published
“The origin of speech”, enumerating 13 design features that are allegedly shared
across human languages, and when taken together, distinguish language from
other communication systems (Hockett, 1960; 1963). This foundational work
marked a renewed evolutionary approach to the study of language, and has been
highly influential (e.g. Wacewicz et al. 2022). For generations of scientists,
Hockett’s design features have been the default go-to model for evaluating and
comparing non-human animal communication systems with human language.
However, in the roughly 65 years since they were first proposed, these
features have been criticized (e.g. Oller 2004), and even called a “non-starter”
(Wacewicz & Zywiczynski 2015). Extending on these important critiques, here
we argue that Hockett’s design features need to be interpreted within a broader
framework that is in line with advances in linguistics, cognitive science, and



animal communication and cognition to facilitate productive inquiry into
language evolution (Pleyer et al. 2025). We focus on three broad themes that
characterize our modern understanding of language, each highlighting the need
for a fundamental re-evaluation and reconceptualization of Hockett’s design
features: (i) multimodality and semiotic diversity; (ii) the functions of
language, and (iii) language as an adaptive system. For example, while one of
Hockett’s design features is the vocal-auditory channel, modern research has
shown that language is fundamentally multimodal (e.g. Cohn & Schilperoord,
2024; Ozyiirek, 2021). Language exhibits modal flexibility and can be realised in
different modalities (e.g., sign language; Stokoe, 2005). Even speech is tightly
integrated with semiotic channels such as co-speech gesture, gaze, and facial
expressions (Levinson & Holler 2014). Similarly, many animal species
communicate using multimodal signals (Zhang & Pleyer, 2024), highlighting the
prevalence of multimodality across communication systems. Language also
exhibits semiotic diversity, including not only discrete arbitrary elements, but also
many graded iconic aspects, including visual iconicity in sign and gesture, as well
as iconicity in speech such as in onomatopoeia (“buzz”, “crash”) and prosody
(e.g. when talking about “slooow” events; Perlman et al. 2015). Regarding the
functions of language, Hockett’s feature of specialization, treats the function of
language as the transfer of semantic information using a discrete “code”.
However, modern research shows that language serves multiple functions, such
as social signaling (Smaldino & Turner 2022) and cognitive augmentation
(Lupyan 2012), and its meaning-making relies heavily on pragmatics, ostension,
and inference (Heintz & Scott-Phillips 2023). In fact, ostension is central for
characterising human language as it enables interlocutors to use any behaviour
and turn it into a communicative act, which is also the root of the multimodality
and semiotic diversity of language. The importance of pragmatic factors and the
inadequacy of the code model is also increasingly recognised in animal
communication (Cartmill 2023; Frohlich et al. 2025). In addition, while Hockett
conceived language as characterised by a set of static features, modern research
views language as a dynamic and adaptive system (Beckner et al. 2009), which is
continuously changing. In this sense, the design feature of cultural transmission
is a unique process that drives the creation of other design features such as
arbitrariness, semanticity and duality of patterning via interaction and
transmission, as shown in experimental research on the cultural evolution of
language (Motamedi et al. 2019; Kirby et al. 2015; Raviv et al. 2019) (see Fig. 1).
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Figure 1. Human language builds on ostensive/inferential communication, which supports the
rich multimodality and semiotic diversity of language. Through transmission and interaction,
combinatoriality and compositionality emerge, enabling productivity and making it possible to
communicate about anything within human conceptual capacity, including displaced referents.
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The three themes we describe better reflect the current research landscape and
help guide future comparative work in animal communication and cognition in
pursuit of a unified framework for studying the evolution of language.

References

Beckner, C., Blythe, R., Bybee, J., Christiansen, M. H., Croft, W., Ellis, N. C.,
Holland, J., Ke, J., Larsen-Freeman, D., & Schoenemann, T. (2009).
Language Is a Complex Adaptive System: Position Paper. Language
Learning, 59, 1-26. https://doi.org/10.1111/j.1467-9922.2009.00533.x

Cartmill, E. A. (2023). Overcoming bias in the comparison of human language
and animal communication. Proceedings of the National Academy of
Sciences, 120(47), €2218799120. https://doi.org/10.1073/pnas.2218799120

Cohn, N., & Schilperoord, J. (2024). A Multimodal Language Faculty: A
Cognitive Framework for Human Communication. Bloomsbury Publishing.

Frohlich, M., Jager, G., & Achimova, A. (2025). Rethinking Ambiguity Across
Species.  Neuroscience &  Biobehavioral = Reviews, 106401.
https://doi.org/10.1016/j.neubiorev.2025.106401

Heintz, C., & Scott-Phillips, T. (2023). Expression unleashed: The evolutionary
and cognitive foundations of human communication. Behavioral and Brain
Sciences, 46, el. https://doi.org/10.1017/S0140525X22000012

Hockett, C. F. (1960). The origin of speech. Scientific American, 203(3), 88-97.

Hockett, C. F. (1963). The problem of universals in language. In J. H. Greenberg
(Ed.), Universals of Language, 2, (pp. 1-29). MIT Press.

Johansson, S. (2021). The Dawn of Language: The story of how we came to talk
(F. Perry, Trans.). MacLehose Press.

Kirby, S., Tamariz, M., Cornish, H., & Smith, K. (2015). Compression and
communication in the cultural evolution of linguistic structure. Cognition,
141, 87-102. https://doi.org/10.1016/j.cognition.2015.03.016

Levinson, S. C., & Holler, J. (2014). The origin of human multi-modal
communication. Philosophical Transactions of the Royal Society B:



Biological Sciences, 369(1651), 20130302.
https://doi.org/10.1098/rstb.2013.0302

Lupyan, G. (2012). What do words do? Towards a theory of language-augmented
thought. In B. H. Ross (Ed.), The Psychology of Learning and Motivation
(Vol. 57, pp. 255-297). Academic Press.

Motamedi, Y., Schouwstra, M., Smith, K., Culbertson, J., & Kirby, S. (2019).
Evolving artificial sign languages in the lab: From improvised gesture to
systematic sign. Cognition, 192, 103964.

Oller, D. K. (2004). Underpinnings for a theory of communicative evolution. In
D. K. Oller & U. Griebel (Eds.), Evolution of communication systems: A
comparative approach (pp. 49—65). MIT Press.

Ozyiirek, A. (2021). Considering the Nature of Multimodal Language from a
Crosslinguistic ~ Perspective.  Journal of  Cognition, 4(1), 42.
https://doi.org/10.5334/joc.165

Perlman, M., Clark, N., & Johansson Falck, M. (2015). Iconic prosody in story
reading. Cognitive Science, 39(6), 1348-1368.

Pleyer, M., Perlman, M., Lupyan, G., Reus, K. de, & Raviv, L. (2025). The
‘design features’ of language revisited. Trends in Cognitive Sciences.
https://doi.org/10.1016/j.tics.2025.10.004

Raviv, L., Meyer, A., & Lev-Ari, S. (2019). Compositional structure can emerge
without  generational  transmission.  Cognition, 182, 151-164.
https://doi.org/10.1016/j.cognition.2018.09.010

Smaldino, P. E., & Turner, M. A. (2022). Covert signaling is an adaptive
communication strategy in diverse populations. Psychological Review,
129(4), 812.

Stokoe, W. C., Jr. (2005). Sign Language Structure: An Outline of the Visual
Communication Systems of the American Deaf. The Journal of Deaf Studies
and Deaf Education, 10(1), 3-37. https://doi.org/10.1093/deafed/eni001

Wacewicz, S., & Zywiczynski, P. (2015). Language Evolution: Why Hockett’s
Design Features are a Non-Starter. Biosemiotics, 8(1), 29-46.
https://doi.org/10.1007/s12304-014-9203-2

Wacewicz, S., Pleyer, M., Szczepanska, A., Ewa Poniewierska, A., &
Zywiczynski, P. (2022). The representation of animal communication and
language evolution in introductory linguistics textbooks. Journal of
Language Evolution, 7(2), 147-165. https://doi.org/10.1093/jole/lzac010

Zhang, E. Q., & Pleyer, M. (2024). Toward Interdisciplinary Integration in the
Study of Comparative Cognition: Insights from Studying the Evolution of
Multimodal Communication. Comparative Cognition & Behavior Reviews,
19, 85-90. https://doi.org/10.3819/CCBR.2024.190017



https://doi.org/10.1093/jole/lzac010
https://doi.org/10.3819/CCBR.2024.190017

