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The goal of this study was to test a weak form of the Sapir-Whorf Hypothesis deal-
ing with one of the biggest unsolved questions in linguistics: Does language affect
the way we think? Grammatical systems in the world’s languages differ in many
aspects. Unlike English or German many languages group nouns on the basis of
noun classifiers. Recently research has adressed the question if these linguistic cat-
egories built up by classifier systems influence non-linguistic thought. In this paper
we studied Mandarin Chinese and Thai—two languages with classifier systems. Al-
though both are classifier languages they categorize objects in different ways. We
tested if these system differences lead to different similarity judgements of objects in
a non-linguistic rating task (participants had to rate the similarity of picture pairs). In
contrast to previous studies we suprisingly observed no difference in categorization.
It seems that the so-called Whorf effect, i.e. that language affects the way we per-
ceive and categorize the world, diminishes rapidly over the time speakers are exposed
to a different language system such as, in this case, German.
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1 Introduction

“With every new language you learn, you get a new soul.”
Czech proverb

One of the main questions of cognitive science is how hu-
mans categorize objects. One of the key issues of linguistic
research therefore is the relationship between human cog-
nition and linguistic categories. In the world’s languages
there are many grammatical categories that classify nouns
in several groups like gender grammar systems, which
typically have two (masculine/feminine) or three (mascu-
line/feminine/neuter) categories. Another grammatical cat-
egory are classifier grammar systems grouping nouns into
semantic categories. The question if and how classifier
grammar systems could impact human categorization has
been addressed by several researchers (e. g. [1-7]). This re-
search indicates that linguistic categories have an influence
on how speakers conceptualize the world—an idea which
is strongly associated with Edward Sapir and Benjamin Lee
Whorf. Nevertheless, until today the question if and how
language affects the way we think is highly contested in
scientific literature.

2 The Sapir-Whorf Hypothesis

The origin of linguistic relativity is found in the works and
thoughts of Wilhelm von Humboldt, Franz Boas, Edward
Sapir and Benjamin Lee Whorf. In this part we will just
handle the two eponymous researchers in detail.
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In Language, Thought, and Reality, the collection of
Whorf’s work released after his death, he calls Franz Boas
the first scientist in history who showed how language could
be analyzed sui generis in a scientific way without forcing
it to the classic categories (cf. [8], p. 114). The origin
of Whorf’s concept that people who speak languages with
very different grammars are lead by these grammars to dif-
ferent observations and different evaluations of these obser-
vations, can be found in Boas’ writings:

Languages differ not only in the character of
their constituent phonetic elements and sound-
clusters, but also in the groups of ideas that find
expression in fixed phonetic groups. ([9], p.
24)

Whorf ([8], p. 114) considers Edward Sapir’s Language,
a book published in 1921, a precursor to a new linguistic
era. In this book Sapir shows the importance of linguistic
studies on thought. There he defines the term language as

a purely human and noninstinctive method of
communicating ideas, emotions, and desires
by means of a system of voluntarily produced
symbols ([28], p. 8).

According to Sapir, the relationship between these symbols
does not consist of phonemes and meanings, but of men-
tal categories and physical actions for phoneme generation.
Sapir says that there is no thinking without language and he
points out that his concept of language is not that of speech
(cf. [10], p. 136).
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Whorf adopts Sapir’s general view that the perceivable
world is created subconsciously by the language use of a
group of speakers. This leads him to propose that each
speech community has its own interpretations when mak-
ing certain experiences (cf. [8], p. 74). Whorf believed
that we think of things in a certain way because of the lan-
guage we speak (cf. [8], p. 9). Whorf wrote that linguistic
processes are essential to reaching consensus or agreement
(81, p. 11).

It is important to point out that Whorf, like Sapir, does not
equate language with thinking. Sapir wrote:

At best language can but be the outward facet
of thought on the highest, most generalized
level of symbolic expression ([28], p. 15).

Sapir compares language to an instrument and thought to
a product. With a product one can refine the instrument
([11], p. 24). Thus the function of language is not to label
the thought. Rather language and thought are two sides of
one and the same process. Language influences our way of
thinking. While neither Sapir nor Whorf formulated a sci-
entifically testable hypothesis, Brown ([12], p. 128) stated
the following two hypotheses:

1. Structural differences between language systems
will, in general, be paralleled by non-linguistic cog-
nitive differences, of an unspecified sort, in the native
speakers of the two languages.

2. The structure of anyone’s native language system
strongly influences or fully determines the world-
view she will acquire as she learns the language.

Brown was influenced by Eric Lennebergs article Cognition
in Ethnolinguistics in 1953 in which he criticizes that “the
basic assumption that language affects non-linguistic be-
havior derives from an inspection of linguistic facts” ([13],
p. 464). These so-called weak and strong forms of the lin-
guistic relativity hypothesis served as starting point for the
work of many later researchers.

To conclude this section we quote Lucy giving a simplified
definition of the linguistic relativity hypothesis in its weak
form:

In its most elementary form, the linguistic rel-
ativity hypothesis posits that diverse languages
influence the thought of those who speak them
([11, p. 263).

3 Classifiers and categorization

Classifiers group nouns on the basis of certain character-
istics of the referred entities. According to Allan ([14], p.
285), a numeral classifier is a morpheme which takes “some
salient perceived or imputed characteristic of the entity to

which the associated noun refers.” Beside a few other uses?

numeral classifiers (henceforce referred to as classifiers) are
syntactically obligatory when counting (cf. [14] or [15], p.
43). They conjugate with numerals or determiners and con-
stitute noun phrases (cf. [16], p. 589).

Classifiers are used in many languages, especially in Asia,
America, Africa and Oceania (e.g. [14], p. 285 or [17],
p. 1.3 Zhang ([15], p. 44) concludes that classifiers em-
ploy categorizations independent of the classifier language
with “roughly the same set of parameters [...], most no-
tably, animacy, shape, function, consistency, and size” (see
also [18], p. 404 or [14], p. 307). Inglis ([19], p. 237)
notes that a classifier “categorizes a noun on the basis of
some schematic feature or shape specification intrinsic to
the noun. A measure word does not categorize the noun but
quantifies it on the basis of some standard of measurement,
such as a cup® (see also [14], p. 304).

From considerations like Lakoff’s ([20], p. 110,) for whom
linguistic categories and cognitive categories are part of one
system, the question whether or not the categories built by
classifiers have cognitive consequences emerges: “One pos-
sibility is that classifier systems provide an alternative orga-
nization of object concepts [...]” ([6], p. 486). For Lakoff
([21]), the category memberships induced by classifiers are
not arbitrary ones but motivated enhancements from central
categories. In his research on the Japanese classifier hon,
which is used for thin, rigid, and long objects like pencils or
trees but also for hits in baseball or radio and tv programs,
he concludes that such enhancements may be motivated, not
arbitrary, because: “They do not have anything in common
with long, thin rigid objects, but it makes sense that they
might be classified in the same way” ([21], p. 26).*

4 Previous studies

If and how classifiers systems have an impact on human
categorization has been recently addressed by several stud-
ies. For example [4] found such effects for similarity judge-
ment, classification, memory and choice tasks with writ-
ten stimuli referring to concrete objects. Chinese speakers
presented with words referring to objects sharing the same
classifier rated these as being more similar than English
speakers did. In a similar study, [3] investigated if speakers
of classifier languages use linguistically mediated (by cate-
gories built by classifiers) conceptual knowledge in a non-
linguistic similarity rating task. They presented speakers of
English and Chinese with picture pairs where one half con-
sisted of pairs sharing the same classifier in Chinese and the
other half of pairs not sharing the same classifier. Whereas
the pairs not sharing the same classifier were not rated dif-
ferently by English and Chinese speakers, Chinese speakers
rated the pairs sharing the same classifier as more similar
than the speakers of English did.

Saalbach & Imai ([6]) conducted several experiments (a
forced choice categorization task, a similarity rating task,

2In Chinese numeral classifiers are for example also necessary in demonstrative expressions (e.g. [22], p. 104).
3[30] offers a very detailed overview of the classifier systems in the world’s languages.
“4For a description of the selection of Japanese classifiers according to different perspectives see [29].
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and a priming experiment) with Chinese and German speak-
ers. Like [4], they provide evidence that speaking a classi-
fier language has an impact on cognitive tasks.

These studies show that there is evidence for a weak form of
the Sapir-Whorf Hypothesis, i.e. that linguistic categories
influence human categorization. In a non-linguistic similar-
ity judgment task, Kuo & Sera (2007) found that Chinese
speakers were not only influenced by classifiers compared
to English speakers, but that this effect increased with lan-
guage exposure [5]. With our research we wanted to test the
weak form of the Sapir-Whorf Hypothesis.

5 Our research

5.1 Pretest

In a short picture-naming task we investigated if our pic-
tures would evoke the intended targets. We showed 39 pic-
tures to ten German students (four female, six male) with
an average age of 23 years and instructed them to name the
shown objects. There were just two “wrong” answers. One
participant named a “pistol” “weapon”. Another participant
named an “airplane” “Boeing”. Because these were—in
terms of prototype theory—descriptions above and below
the basic level respectively and would not have an influ-
ence on the choice of classifier, 100 % of the pictures were
named as intended.

umbrella
Mandarin classifier: ba
Thai classifier: k"an (#u)

SCISSOr'S
Mandarin classifier: ba
Thai classifier: 1ém (idw)

— — >,
co—=—=) | |[I [

table
Mandarin classifier: zhang
Thai classifier: tua ()

eel
Mandarin classifier: tiao
Thai classifier: tua (f1)

Figure 1: Examples of black and white illustrations
used in the experiment

5.2 Experiment

As in [4], the goal of our experiment was to determine the
effects of different classifier systems on cognition. For this
purpose we chose Thai and Mandarin speakers as subjects.
Thai and Mandarin are both classifier languages but with
different systems. Unlike [4], we chose participants who
were indeed native speakers but lived Germany so that they
were highly exposed to a non-classifier language.

We compared Mandarin and Thai speakers in a non-
linguistic similarity judging task. The participants were
asked to judge the similarity of picture sets on a rating scale.
We predicted that the participants would rate the picture
pairs sharing the same classifier in their mother tongue as
more similar than the pairs which did not.

5.2.1 Participants

The participants were 18 Mandarin and 21 Thai speakers.
The speakers of Mandarin were all university students who
had lived in Germany for an average period of one year.
They had an average age of 25. The speakers of Thai were
all students of a language school (learning German) with the
exception of one student at university. They had an average
age of 30 and had been living in Germany for an average
period of five years. All participants were paid for taking
part in the experiment.

5.2.2 Design and Materials

The stimuli were 38 picture pairs: half of the pairs referring
to concrete objects sharing the same classifier in Thai and
the other half referring to concrete objects sharing the same
classifier in Mandarin. An example is shown in Figure 1.
The top picture pair refers to nouns sharing the same classi-
fier in Mandarin; the pair below refers to nouns sharing the
same classifier in Thai.

The stimuli were chosen by the criteria that the objects
shown together in a pair should have as little a relation—
taxonomic and thematic—as possible.’ The arrangement
of the pairs was randomized and the experiment conducted
with Psyscope (cf. [23]).

5.2.3 Procedure

The participants were tested individually. They were pre-
sented with instructions in their native language and in En-
glish on the computer screen. Then they had to rate the
similarity between the pictures they were shown on a 1-9
rating scale: 1 meaning “no similarities” and 9 being “very
similar”. There was no time limit and they were instructed
to follow their intuition. The complete English instructions
are given below.

Welcome to our experiment!

You will now be presented with several pairs
of pictures, which resemble objects that are not
similar to one another. Please intuitively rate

5This was done because we did not want the participants to really judge the object’s similarity but to test if the grammatical properties induced by the

particular classifier system would have an impact on their judgements.

21

JUnQ, 2, 2, Articles, 19-24



The decreasing Whorf-effect

Articles

-~
ToURNAL oF UNSOLUED QUESTIONS !

the similarity of these objects on a scale from
1 to 9 in spite of their differences. 1 means “no
similarity at all” and 9 means “very similar”.
Thank you! Please press any key to start.

After the experiment all participants filled out an informa-
tion sheet that asked their age, gender, native language and
how long they have been in Germany (in months).

5.2.4 Results and Discussion

Contrary to our predictions there was no significant differ-
ence between the ratings of Mandarin and Thai speakers.
The mean ratings are shown in the following table.

Mean

ratings:

Mandarin Thai

speakers: speak-

ers:

Same classifier in Man- 3.701754 2.923246
darin:
Same classifier in Thai:  3.581871 2.980263

Even a comparison of the reaction times showed no signif-
icant differences between the two groups. This is shown in
figure 2 where the medians are close together.

reaction times (Mandarin speakers)
g H

reaction times (Thai speakers)

10000
|
10000
|
o
o

] g ] ]
.o ok
—_T i
i i i
1 ] 1 1
= =
S | i i S i i
= 1 1 @ 1 1
1 1 1 1
: | : :
2 | | £ | |
E o 1 1 = 2 1 1
=~ g i | < g | ] !
§ @ : : g = ! !
= 1 1 = 1 1
g : ' g !
2 2| 2 =
g = =
- =t ==
2852 I7IT
= =
= _| =
=] {=]
o T ] (o] T H
1
| L | I
i ! i i
1 — 1 wif
. —l
[ron s o
T T T T
Mandarin Thai Mandarin Thai

pairs pairs pairs pairs

Figure 2: Reaction times

The fact that the participants were not influenced by their
classifier systems could perhaps be explained by the expo-
sure of the tested subjects to a non-classifier language, i.e.
German. This exposure not only takes place by learning a
non-classifier language but during language immersion—a
term we borrow from language learning research. The orig-
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inal meaning of language immersion is that children speak-
ing just one language participate in a program in which they
“enter a school in which the foreign language is the only
medium of instruction” ([24], p. 182). By immersion we
mean that the participants were highly exposed to the Ger-
man language for a long period of time.

® Mandarin speakers
4 Thai speakers

mean ratings
L]

1] an 100 140

lenght of stay in Germany (in months)

Figure 3: Decreasing mean ratings separated by native
language

Therefore, we hypothesized that the longer the participants
had been immersed in the German language, the less they
would have found similarities in the picture pairs referring
to nouns sharing the same classifier in their particular lan-
guage. Figure 3 separated by native languages, shows that
the longer the participants had been living in Germany, the
less similar they rated the picture pairs sharing the same
classifier in their language. As we see, the average length
of stays of the Mandarin speakers are very short compared
to the length of stay of the Thai speakers who had a wider
range of lengths. Figure 3 makes it clear that there is too lit-
tle data to draw concise conclusions, so a Pearson’s product-
moment correlation and a Spearman’s rank correlation of
the data showed in figure 3 led to a weak negative corre-
lation (-0.1919396 respectively 0.1246900). But the figure
suggests that the classifier effects decrease rapidly during
the first two years of stay in Germany.

This observed tendency is supported by findings of [5] and
[25]. [5] tested the role of shape classifiers in Mandarin.
They found that “reliance on shape by Mandarin speakers
increases when exposure [...] to the Mandarin language in-
creases.” [25] showed that the way a language expresses
time has an influence on the speaker’s conceptualization of
time in non-linguistic tasks (e.g. [26] or [27]). Speakers
of Greek, a language which tends to express time in terms
of an amount of a substance (see [26], p. 71 and [25], p.
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129), show significantly different results in non-linguistic
tasks than speakers of English—a language which tends
to express time in terms of distance. [25] tested whether
these results could be inverted by training English speakers
to speak of time in terms of an amount of a substance. In
his training experiments he showed “that teaching English
speakers to use amount metaphors for time in the laboratory
caused them to perform [...] indistinguishably from Greek
speakers” ([25], p. 129).

These results are consistent with recent approaches like the
one of Australian-American linguist Nicholas Evans who
believes that “many of the concepts we use to apprehend the
world are built up in the very process of learning to speak
— with the result that our conceptual stock differs markedly
with our language background.” ([31], p. 159). But to test if
language immersion weakens Whorf effects or if learning a
new language leads to Whorf effects, as the Czech proverb
quoted at the beginning suggests, further research should be
conducted with more data.
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