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Metaphors in language = metaphors in thought?

                                                           



 

The role of language in space pitch associations
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Question 1: Can language have an influence on nonlinguistic pitch

representations?
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Question 2: How might language influence nonlinguistic pitch

representations?



 

Question 3: Does language establish associations between space and

pitch in the first place?
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Question 4: The locus of space pitch metaphors is it in language or

in thought?



 

Question 5: How are space pitch associations represented in the

brain?
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Experiment 1: Do People Think About Pitch Like They Talk About It?

Methods

Participants.

n n

n

n

Materials.

                                                           
2 All Farsi-speaking participants spoke Farsi on a daily basis, according to a language background 

questionnaire. Most also spoke some Dutch or English, and may have been exposed to height 

metaphors. In principle, this exposure could eliminate the predicted effects, but it could not produce 

them. 
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Pitch estimation, within domain effects
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Experiment 2: Eliminating Verbal Labeling
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Results and Discussion

Verbal interference task.

t p

Pitch reproduction task.

t p

t ns

                                                           
3 Although it is generally assumed that language is not playing an online role if a task is shown to be 

unaffected by concurrent verbal interference, we acknowledge that alternative interpretations of verbal 

interference exist (e.g., Lupyan, 2012). 
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 Figure 3. Results of Experiment 2. Spatial height still influenced pitch estimates, even under verbal interference. Error bars represent standard error of the mean. 
Experiment 3: Does Language Shape Pitch Representations?  

Although the data from Experiments 1 and 2 closely follow predictions based on linguistic metaphors, they are nevertheless correlational. A 2-part training study was conducted to investigate whether language can play a causal role in pitch representation.  First, Dutch speakers completed sentences about pitch relationships using Farsi-like thickness metaphors (Thickness Training), or using familiar height metaphors (Height Training) as a control. To determine whether this linguistic training influenced nonlinguistic pitch representations, we then tested all participants on the Thickness Interference task from Experiment 1. If experience using thickness-pitch metaphors in language causes Farsi speakers to rely on mental representations of spatial thickness to think about musical pitch, then repeatedly using similar linguistic metaphors during training should cause Dutch speakers to perform similarly to Farsi speakers on the nonlinguistic Thickness Interference task. 
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reproduction in thickness-trained participants was statistically indistinguishable from the effect in native Farsi speakers, difference of slopes=1.39, t(48)=1.12, ns, and was greater than the effect in untrained Dutch speakers, difference of slopes=2.06, t(48)=2.02, p=.05.  Experience using space-pitch mappings in language can change non-linguistic mental representations of musical pitch. Using the ordinary space-pitch metaphors in ones’ native language may shape pitch representations via learning mechanisms similar to those that changed people’s representations in this laboratory training task.  

 Figure 4. Results of Experiment 3. Effects of thickness interference on pitch estimates in speakers of Dutch after Thickness Training (left) and after Height Training (right). Thickness influenced pitch reproduction following Thickness Training, Slope=1.45, 
p=.003, but not following Height Training, Slope=0.08, ns. Error bars represent standard error of the mean. 
Experiment 4: Does Language Create Space-Pitch Mappings?  

 What role does language play in shaping nonlinguistic pitch representations? On one proposal, perhaps language is instrumental in creating mental metaphors (Boroditsky, 2001; Gentner & Wolff, 2000). Using spatial words like 'high' or 'thick' metaphorically could encourage speakers to discover analogical correspondences between space and pitch that did not exist (or were not used) prior to exposure to linguistic metaphors.  
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  Figure 1: Examples of animations presented as stimuli in Experiment 1 (Panel a) and Experiment 2 (Panel b). In (a) the extremes of the ball’s vertical trajectory are shown. In (b) the extremes of thickness are depicted. The images are reproduced to scale.   
Experiment 1: Auditory pitch and visuospatial height  

Methods  

Participants.  Ten male and ten female infants completed the first (pitch-height) experiment (mean age = 129 days, range: 113 to 138 days). Another eight infants were tested, but not included in the analyses: two infants were excluded due to experimenter error; a further six infants were excluded due to fussiness.   
Materials and Procedure.  QuickTime animations were presented on a 102 x 76 cm Sony LCD screen using HABIT software. Animations appeared within a 67 x 67 cm screen area (25.6° x 25.6°), and lasted a maximum of 60 s. Before each animation, a flashing light appeared to ensure that infants attended to the screen. Infants sat in a Maxi-Cosi infant seat which was placed on their parent’s lap, viewing the animations from a distance of 1.50 m. Infants’ visual fixations were monitored and recorded 

b
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block order (height first, tallness first) as a between-subjects factor. There was no significant interaction of Language by Congruency by Block order (t=|0.9|).  

       
Figure 1: The influence of Language (high-low; tall-short) and Congruency (congruent; incongruent) 

on pitch categorization (RTs plotted in milliseconds).   We found congruity effects in both high-low and tall-short blocks, suggesting that the wrong words can activate mental metaphors for musical pitch so long as they cue the same (or at least a similar) vertical spatial schema as the right words.  However, high-low and tall-short terms have more in common than their reference to vertical extent. First, abstracting away from their verticality, both pairs of terms name the poles of a linear spatial continuum. Perhaps people will intuit an association between pitch and any bipolar linear continuum. Second, both antonym pairs share the same pattern of markedness. Unmarked terms are commonly defined as the default, evaluatively positive or broader term as opposed to the marked one (see e.g Lehrer, 1985; for a critical approach see Haspelmath, 2006). Both high and tall would thus be considered unmarked terms and both low and short marked terms (Clark, 1973). Whereas high can be used to refer to a whole dimension (height), the same is not true for 'lowness'. Similarly, one would describe a building as ‘ten meters high’, but not as ‘ten meters *low’ (Clark, Carpenter, Just, 1973). Markedness is not necessarily restricted to linguistic antonyms; it also extends to nonverbal stimuli such as 
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 Figure 2: The influence of Language (high-low; front-back) and Congruency (congruent; incongruent) on pitch categorization (plotted in milliseconds).   
Between experiment comparison In both Experiment 1 and 2, English speaking participants responded faster when pitch stimuli had to be classified as being high or low (in line with their familiar height-pitch metaphors). Moreover, participants also showed a congruity effect for tall-short conditions, but not for front-back condition. In order to test whether congruity effects differed between the two experiments, we compared the two in a mixed effects model. Overall there was a 3-way interaction of Language by Congruency by Experiment (t=|2.6|). A further analysis compared the magnitude of the congruity effects for tall-short versus front-back. A significant interaction of Congruency by Experiment (t=|2.5|) indicated that the congruency effect was greater for tall-short than for front-back.  
General Discussion  We have shown that alongside congruity effects in high-low conditions, people also respond faster to congruent tall-short conditions compared to incongruent conditions in pitch classification tasks. This finding suggests that wrong words can activate height-pitch metaphors so long as they cue the 
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