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Linguistic determinisim: the language you 

speak determines the way you think.

Linguistic relativity: languages differ in how 

they segment and categorize reality.

The Whorfian Hypothesis

… So speakers of different languages think in 

different ways.



Several scholars were associated with this position - 

e.g. W. von Humboldt, Boas, Sapir (Whorf’s teacher) 

– but Whorf expressed it in a way that captured the 

imagination. 

“Every language is a vast pattern-system, different from others, 

in which are culturally ordained the forms and categories by 

which the personality not only communicates, but also analyzes 

nature, notices or neglects types of relationship and 

phenomena, channels his reasoning, and builds the house of his 

consciousness.”
(Whorf [1942] 1956: 252)

The Whorfian Hypothesis



- The Whorfian hypothesis intrigued scholars in the 

1950s-1960s, but by 1970s it was very much out of 

favor - swept away by the Cognitive Revolution.

- Last decade: renewed interest in issues of language 

and thought – more sophisticated studies and an 

increasing number of publications suggesting a variety 

of effects of language on cognition. 

The Whorfian Hypothesis



Problem for earlier Whorfian claims: circularity

What Whorf and early theorists often didn’t do, but which is 
strictly necessary nowadays for a Whorfian claim to be taken 
seriously, is to show empirical evidence independent of 
language for claimed cognitive effects. E.g., effects on: 

- how they solve problems.

- what they remember and how they remember it. 

- how they judge the similarities and differences between things.

- what people notice or how they perceive things.

“People think differently because their languages are 
different.  How do we know they think differently? 
Because their languages are different!”

The Whorfian Hypothesis



- The Whorfian hypothesis has now been carefully 
tested with positive results in a variety of domains…

-
 

Frames of reference

-
 

Topological spatial events

-
 

Spatial metaphors for time

-
 

Objects vs. the substances they are made out of 
(see Lecture 6)

-
 

Gender (see extra slides at end)

-
 

Appearance-reality distinction (see extra slides)

-
 

Color…

The Whorfian Hypothesis

Topics for today



Three Frames of Reference for locating things on the 
horizontal plane:

Relative: “fork is to the left (right, front, back) of the spoon.”

Absolute: “fork is to the north (south-east-west, ‘uphill- 
downhill’, ‘seaward-inland’, ‘upriver-downriver’) of 
the spoon…”

Intrinsic: “fork is at the ‘nose’ of the spoon…”

(Levinson 1996; Levinson et al. 2002; 
Pederson et al. 1998; Majid et al. 2004)

1. Frames of reference



Steve Levinson and his Max Planck research group 

carried out a battery of linguistic and nonlinguistic 

tasks among speakers of genetically and typologically 

varied languages that use different frames of 

reference.

(Pederson et al. 1998; Levinson 1996; 
summary in Majid et al. 2004)

Speakers’ cognitive frame of reference – affecting spatial 

computations and problem-solving – correlates with their 

linguistic frame of reference.

Frames of reference, cont.



Finding out what 
Frame(s) of Reference 
speakers of a language 
uses: Director-Matcher 
games





sok xan tekel te’
with again standing(of.trees) tree
‘Again there’s a tree standing there,

jich ay         ta ajk’ol te te’-e
thus  there.is  PREP  uphill  Def.Art tree-PART
Thus the tree is at the uphill side

te winik-e jich tek’el ta alan ine
Def.Art man-CL      thus stand(of.bipeds) PREP downhill there
The man is thus standing downhill there

Director-matcher Task (North)

Tzeltal Maya: 
Absolute 

“uphill” “downhill”
(South)





(Majid et al. 2004)



Frames of reference and memory for past events

A natural experiment: two tellings of a story in Guugu 

Yimithirr (Queensland, Australia) (language with Absolute 

Frame of Reference) 

Frames of reference, cont.



West North

Film by Haviland (1980) Film by Levinson (1982)

North W
est

Dagu gulnguy nhayun miidaarrin yarrba gurray

That boat was lifted up, it went like this

Miidaarrin yarrba th- thambaarin

It lifted it up like that – and threw it

Jack Bambi

(Haviland 1993)



Does learning the different systems of English vs. 

Korean for categorizing topological spatial events (see 

Lectures 2 & 3) have any effect on nonlinguistic 

cognition?

2. Topological spatial events

Evidence from a nonverbal test of 

sensitivity to tight vs. loose containment



(PUT) ON  (PUT) IN

“containment” “support”

KKITA

“fit tightly”

Korean



(PUT) ON  (PUT) IN

“containment” “support”

KKITA

“fit tightly”

Korean

Tight 
containment

Loose 
containment



Nonverbal test: modified preferential looking study 

- familiarization trials followed by test trials.

Participants:

- Infants 9, 11, and 14 months old in an English- or 

Korean-speaking environment

- English- and Korean-speaking adults

(McDonough, Choi, & Mandler 2003 Cognitive Psychology)

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.



LEFT SCREEN RIGHT SCREEN

1

2

3

4

5

6

Geometric shapes in jewelry box

Pencils in pencil cup

Bristle blocks in cloth bag

Lego persons in bed of truck

Pom-poms in candy mold

Wooden shapes in long basket

Lego person 
in bed 
of truck

Pom-poms 
in candy 
mold

Wooden shapes 
in long basket

Geometric 
shapes in 
jewelry box

Pencils in pencil 
cup

Bristle blocks 
in cloth bag

Familiarization:  Loose containment

...etc.



LEFT SCREEN RIGHT SCREEN

Nesting cups in
nesting cups

Lego persons
in car

Books in
book covers

Shapes in
matching holes

Keys in locks

Corks in bottles

Nesting cups in

Lego persons in cars

Books in book covers

Shapes in matching holes

Keys in locks

Corks in bottles6
5
4

3

2

1

Familiarization:  Tight containment

...etc.



Test Scenes

Letters (S-E-T) placed in 
large bowls (loose-IN)

Letters (S-E-T) pushed in 
tight-fitting mats (tight-IN)

Round sticks in 
tight-fitting holes (tight-IN)

Round sticks placed in 
plastic containers (loose-IN)

1

2



Test Scenes

Letters (S-E-T) placed in 
large bowls (loose-IN)

Letters (S-E-T) pushed in 
tight-fitting mats (tight-IN)

Round sticks in 
tight-fitting holes (tight-IN)

Round sticks placed in 
plastic containers (loose-IN)

1

2



Results

Infants (9-14 months) in both English- and Korean-speaking 

environments discriminate categorically between tight–IN 
and loose-IN relations across widely varying objects

(They look longer at the novel instance of the familiarized category.)

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.
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Korean adults still distinguish categorically between tight-IN 
and loose-IN (like kids, they look longer at novel instance of 
the familiarized category)  … but English adults do not!

Intriguing twist: 

0
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English- and Korean-speaking adults were tested with the 
same materials. 

adults adults

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.





So… a nonlinguistic sensitivity (categorical discrimination 

of tight-containment vs. loose-containment) is maintained 

if it is important/obligatory in the language (Korean), 

weakened if it is not (English).

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.



Choi (2006) traces the loss of this sensitivity among older 

learners of English:
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At 18-24 months, English learners can still discriminate tight 

and loose containment  – but by 36 months they no longer can! 

Diff. no 
longer 

significant

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.



Loss of sensitivity to “tight vs. loose containment” among 

learners of English correlates with language ability:

Suggests a causal role for language in promoting loss 

of sensitivity to a distinction not needed for English 

(and perhaps interfering with distinctions that are 
needed).  A real Whorfian effect!

- With production of in (marginally, p < .07) 

- With overall size of productive vocabulary (significantly, p < .05)

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.



Here, a nonlinguistic sensitivity (discrimination of 

tight vs. loose containment) is maintained if 

language makes use of it (Korean), weakened if it 

does not /uses a cross-cutting distinction (English).

Nonlinguistic sensitivity to tight vs. loose containment, cont’d.



English uses horizontal (front/back) terms to 
talk about time:

3. Spatial metaphors for time

- “Moving ego” metaphor: you move forward through 
time; time is stationary.

“the good times are ahead of us”
“we’ve left the hardships behind us”

- “Moving time” metaphor: you stay still and time 
moves toward you and flows past you.

“Christmas is coming”
“Easter is long gone”



Dead metaphor? 

No – Boroditsky (2000) shows that spatial experiences 
affect how you answer temporal questions:

“The meeting that was scheduled for Wednesday has 
been moved forward two days. What day is it now on? “

Mon. Tues. Wed. Thurs. Fri. Sat. Sun.

Both “Friday” (moving ego) and “Monday” (moving time) 
are possible responses (for English speakers).

Their own motion heightens the salience of the 
“moving ego” version of the metaphor.

But subjects who have been engaged in real “moving 
forward” experiences (e.g., on a train; waiting in line) 
answer “Friday” significantly more often than those who are 
stationary. 
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Different languages map time to space in 

different ways. Does this mean that their speakers 

think differently about time?

Horizontal vs. vertical spatial metaphors in 

English and Mandarin (Boroditsky 2001)

Spatial metaphors for time, cont.



Mandarin, like English, has a horizontal metaphor:

‘in front of’ = 
‘before’

‘behind’ = 
‘after’



Mandarin also has a Vertical space-for-time metaphor that English lacks 
(with minor exceptions): earlier is “higher than”, later is “lower than”:



Does the presence of a vertical spatial metaphor in 

Mandarin (lacking in English) help Mandarin speakers 

(relative to English speakers) to respond faster to 

certain kinds of questions about time if they first have 

to carry out a vertical spatial task (“spatial priming”)?

Experiment 1

Boroditsky (2001)
Spatial metaphors for time, cont.



Horizontal 
spatial 
prime

True or false?

Vertical 
spatial 
prime

True or false?



True or false?:

March comes before April 

Prediction: responses faster after horizontal than 
vertical priming for both English and Mandarin speakers 
because the underlying spatial metaphor for such sentences 
is horizontal in both languages.

March comes earlier than April

Prediction: vertical priming will help Mandarin speakers 
answer this question more than horizontal priming, 
because Mandarin has an up-down metaphor that applies 
here (earlier =  ‘higher than’). Vertical priming will not help 
English speakers because they do not have this metaphor.

Sample target questions:



Ignore for 
now…

Reaction time

Results for “before / after” questions, e.g. “March comes before April”

Horizontal primes facilitate responses on “before / after” questions for 

both English and Mandarin speakers (lower bars = faster reaction 

times). (Mandarin speakers are slower overall because they are tested in 
English, their second language – Boroditsky did this to rule out “Thinking for 
speaking” as an explanation for the outcome.)



Results for earlier/later questions, e.g. “March comes earlier than April”

Reaction time

Vertical primes help Mandarin speakers, but not English speakers, 

on “earlier / later” questions: lower bars (=faster reaction times) 

for vertical than horizontal primes.  



Experiment 2: Mandarin-English bilinguals

Does time of learning English, or length of 

exposure to English, affect Mandarin speakers’ 

ability to use the vertical metaphor?

Experiment very similar to the one just shown (horizontal 
vs. vertical priming, answers to questions about 
“earlier/later”)

- Earlier learning of English – vertical priming less effective 
(i.e., participants respond more like native English 
speakers)

- Length of exposure to English – little influence

Results:

Spatial metaphors for time, cont.



Experiment 3: Training study

English-speakers were trained for a short time in use of 
the Mandarin-style “vertical” system:

Training on the meaning of sentences like:

“Monday is above (or: higher than) Tuesday”

Testing on 90 sentences like:

“Nixon was president above Clinton”

Now subjects were tested as in Experiment 1. 

Results: Now English speakers behave like Mandarin speakers!

Spatial metaphors for time, cont.



Reaction time

Results for earlier/later questions, e.g. “March comes earlier than 
April”

After training, vertical primes help English speakers too on “earlier 

/ later” questions: lower bars (=faster reaction times) for vertical 

than horizontal primes).



Boroditsky concludes:

Experiment 1: Mandarin speakers used a “Mandarin” way of 
thinking about time (“earlier” is “higher”) even when thinking about 
English sentences (so it’s more than just “thinking for speaking” for 
Mandarin – i.e., it’s a real Whorfian effect). English speakers do not.

Experiment 2: The habit of thinking about time vertically in bilingual 
speakers is related to the age at which exposure to English began: 
earlier exposure 

 

less “vertical thinking”. 

Experiment 3: Language-induced habits of thought are flexible, 
easily affected by experience: native English speakers could be 
trained in a short time to think about time, at least temporarily, like 
Mandarin speakers. (So: there’s no real “linguistic determinism”).

Spatial metaphors for time, cont.

(Controversy is heating up! See J-Y Chen 2007 for 
challenges to Boroditsky’s conclusions, and Boroditsky et al. 
in press for a rebuttal.)



Conclusions

- There’s new life in the old Whorfian hypothesis. New, 
well-controlled studies on a number of topics (e.g., space, 
time, objects/substances, gender, color…) have shown 
various effects of language on nonlinguistic cognition.

- Effects of language on cognition, where they occur, are 
probably not “deterministic”, but more probabilistic. 
Learning your native language does not put you in a 
mental straight-jacket!

- Of course, there’s still plenty of controversy over the 
meaning of these studies, and also studies with negative 
outcomes. 



The End



A few extra slides with more examples of 
Whorfian effects…

... and see also Lecture 6, section on Objects 
and Substances (studies of possible Whorfian 
effects by Lucy and Lucy & Gaskins)



4. Gender

- Boroditsky, Schmidt, & Phillips (2003): evidence that noun 

gender, although arbitrary and different in different 

languages, does influence speakers’ attribution of male or 

female attributes to objects.

- Sera et al. (1994): Spanish-speaking second-graders (about 

age 7) choose voices for cartoon-animated objects – tables, 

chairs, spoons, etc. – consistent with their gender. 

Does the gender of a noun (e.g., Masculine, Feminine) 

influence how speakers think about its referents?



“KEY”
German: Masculine
Descriptions: hard, heavy, jagged, metal, serrated, useful...
Spanish: Feminine
Descriptions: golden, intricate, little, lovely, shiny, tiny...

One of Boroditsky et al.’s studies: “List three adjectives that 
come to mind when you think about a ‘key’ (or ‘bridge’, etc.). 
Asked of Spanish and German speakers, in English.  

“BRIDGE”
German: Feminine
Descriptions: beautiful, elegant, fragile, peaceful, pretty, slender...
Spanish: Masculine
Descriptions: big, dangerous, long, strong, sturdy, towering...

Average “masculinity/femininity” rating of the adjectives differs in 
the two languages in the direction of the gender of the noun.

(to avoid the effect of 
“language on language”)



5. Appearance-reality distinction

Child is shown an object and views it e.g. 
through a red filter, or with a magnifying glass.

Reality questions:

COLOR: “What color is the lamb really and truly? Is it white or is it red?”

SIZE: “What size is the button really and truly? Is it big or is it small?”

Appearance questions:

COLOR: “When you look at the lamb right now through this 
filter, what color it is it? Is it white or is it red? 

SIZE: “When you look at the button right now using this 
magnifying glass, what size is it? Is it bigger or is it smaller?”



- Children are bad at this task until 3-5 years (they treat 
apparent properties as real). Has been attributed to biological 
age-linked maturation of the ability to distinguish real from 
apparent properties (e.g., Flavell et al., 1983). 

- But learners of Spanish do better than learners of English 
(Sera et al. 1997). Due to an obligatory distinction in 
Spanish but not English?: 

La luna es redonda ‘The moon is round’ (this is its real shape)

La luna está redonda ‘The moon is round’ (appearance in the 
phase we currently see it in).

Spanish - two forms of the copula (‘to be’):
SER: predicates properties seen as inherent or permanent. 
ESTAR: predicates properties seen as noninherent or temporary.

Appearance-reality distinction, cont.
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