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What are the sounds of your language?



What would you do if I asked you to list all of 
the sounds of your language?

If your writing system represents sounds (not all do!), then you might try to 
use that to list the sounds of your language:
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あ ア 
安    阿 

い イ 
以    伊 

う ウ 
宇    宇 

え エ 
衣    江 

お オ 
於    於 

か カ 
加    加 

き キ 
幾    幾 

く ク 
久    久 

け ケ 
計    介 

こ コ 
己    己 

さ サ 
左    散 

し シ 
之    之 

す ス 
寸    須 

せ セ 
世    世 

そ ソ 
曽    曽 

た タ 
太    多 

ち チ 
知    千 

つ ツ 
川    川 

て テ 
天    天 

と ト 
止    止 

な ナ 
奈    奈 

に ニ 
仁    仁 

ぬ ヌ 
奴    奴 

ね ネ 
祢    祢 

の ノ 
及    及 

は ハ 
波    八 

ひ ヒ 
比    比 

ふ フ 
不    不 

へ ヘ 
部    部 

ほ ホ 
保    保 

ま マ 
末    末 

み ミ 
美    三 

む ム 
武    牟 

め メ 
女    女 

も モ 
毛    毛 

や ヤ 
也    也 

 
ゆ ユ 
由    由 

 
よ ヨ 
与    與 

ら ラ 
良    良 

り リ 
利    利 

る ル 
留    流 

れ レ 
礼    礼 

ろ ロ 
呂    呂 

わ ワ 
和    和 

   を  
遠        

ん ン 
无    尓 

    
 

shi し シ シ  o そ ソ ソ 

tsu つ ツ ツ n, m ん ン ン 
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ma mi mu me mo 

ya  yu  yo 
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Arabic (abjad) Japanese (syllabaries)

Cyrillic (alphabet)



But writing was not designed to be precise

Writing systems are cultural objects. They were shaped by cultural forces to 
perform various functions. Writing systems were not designed to be used to 
precisely describe language as a cognitive object.

We will have an entire day on writing systems later in the semester, but for 
now we can illustrate this imprecision with the Roman alphabet:

1. Some letters represent more than one sound:

2. Some sounds can be represented more than one letter:

3. Some letters can represent two sounds at once:

4. Some sounds aren’t represented by any letters at all:

The c in cat is [k], and the c in centipede is [s].

The [k] sound can be a c, k, or q.

The x in expel is [k] and [s]

“uh-oh”



A terrible linguistics joke…

The many-to-many relationship between letters and sounds has led to really 
terrible jokes like this:

How do you pronounce this word in English?

G H O T I

F  I SH

enough
women
nation

f
i
sh



The International Phonetic 
Alphabet (IPA) was created so 
that we can refer to spoken 
sounds with precision. Every 
sound that occurs in a language 
in the world is given one symbol. 
And each symbol is used only 
once so there is no confusion!

An online keyboard for typing in 
IPA: https://ipa.typeit.org/full/ 

The IPA is based on how the 
sounds are articulated. So, to 
learn how to use the IPA, we 
have to learn about the 
articulation of sounds.

Don’t worry — this will also 
become the foundation of our 
cognitive theory of the mental 
representations of sounds!

https://ipa.typeit.org/full/


Articulatory features of speech sounds



Articulatory features

Articulation is just a fancy way of saying “produce”. And feature is just a 
fancy way to say “property”. The big idea is that each sound segment can be 
described by the way it is produced! You can think of articulatory features like 
general motor commands for producing a segment:

tongue

These motor commands will 
refer to the components of 
the vocal tract: the tongue, 
the vocal folds, and locations 
in the pharynx and oral 
cavity.

We will see how each of 
these components work for 
vowels and consonants in the 
coming slides. (Don’t try to 
memorize it now!)



tongue

Articulatory features of vowels

Linguists have been able to identify two types of articulatory features for 
vowels. Both are related to the position of the tongue during production:

1. Height: Is the tongue low or high 

2. Backness: Is the tongue forward or back?

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4

And here is an interactive chart 
with MRIs of a real human 
producing speech sounds (it also 
has animations)

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4


This is a vowel chart

Front Mid Back

High

Mid

Low

i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ

u

tongue

The idea behind a vowel chart is that it represents a human mouth pointing to 
the left. We then write the IPA symbol for a vowel in the location that the 
tongue would be in the mouth when that vowel is produced!

So, if the tongue would be high in the mouth, the symbol is written high in the 
chart; if the tongue would be front in the mouth, then the symbol is written 
toward the left of the chart.

Finally, the space is divided into sections so that the features can have values: 
front/mid/back for the backness feature, and high/mid/low for the height 
feature.



Monophthongs: fancy word for single vowels

Front Mid Back

High

Mid

Low

who’d

hood

hope

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

hay

caught

The ones in gray don’t really occur in US English alone, but we use them in 
diphthongs so I have included them here.

hut

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4


A diphthong is a vowel that starts with the tongue in one location in the 
mouth, and ends with it in a second location. But crucially, the movement is 
done very quickly, so the entire articulation only takes the place of a single 
vowel! (http://www.paulmeier.com/diphthongs-and-triphthongs/)

Diphthongs: double vowels!

house

Front Mid Back

High

Mid

Low

who’d

hood

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

caughthut

aʊ

hopehay

http://www.paulmeier.com/diphthongs-and-triphthongs/


A diphthong is a vowel that starts with the tongue in one location in the 
mouth, and ends with it in a second location. But crucially, the movement is 
done very quickly, so the entire articulation only takes the place of a single 
vowel! (http://www.paulmeier.com/diphthongs-and-triphthongs/)

Diphthongs: double vowels!

buy

Front Mid Back

High

Mid

Low

who’d

hood

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

caughthut

aɪ

hopehay

http://www.paulmeier.com/diphthongs-and-triphthongs/


Diphthongs: double vowels!

boy

Front Mid Back

High

Mid

Low

who’d

hood

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

caughthut

A diphthong is a vowel that starts with the tongue in one location in the 
mouth, and ends with it in a second location. But crucially, the movement is 
done very quickly, so the entire articulation only takes the place of a single 
vowel! (http://www.paulmeier.com/diphthongs-and-triphthongs/)

ɔɪ hopehay

http://www.paulmeier.com/diphthongs-and-triphthongs/


Diphthongs: double vowels!

the real way 
we say hope 

Front Mid Back

High

Mid

Low

who’d

hood

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

caughthut

In common speech, we will often talk about English having a vote “o”, but it is 
in fact a diphthong, whereas many other languages (such as Romance 
languages) would have a monophthong. This contributes to the accent that 
many English speakers have when first learning other languages.

oʊ
hopehay



Diphthongs: double vowels!

Front Mid Back

High

Mid

Low

who’d

hood

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

caughthut

hopehay

eɪ

the real way 
we say hay 

In common speech, we will often talk about English having a vote “e” 
(pronounced “a”), but it is in fact a diphthong, whereas many other languages 
(such as Romance languages) would have a monophthong. This contributes to 
the accent that many English speakers have when learning other languages.



Why do Canadians sound different than 
Americans?

For two common diphthongs in English, Canadians begin the diphthong with 
their tongues a bit higher than Americans. Canadians end in the same place, 
but start higher. Linguists call this Canadian Raising.

house

Front Mid Back

High

Mid

Low

who’d

hood

hope

father

had

head

hid

heed i
ɪ

e

ɛ

æ
a

ə
ʌ

ɑ

ɔ

o

ʊ
u

hay

caughthut

ʌʊʌɪ

buy aɪ aʊ



Class Exercise: Finding your vowels!

Let’s take a few minutes to try to identify some of the vowels in your 
language. We will focus on monophthongs for now. You can use this link to 
hear and see each vowel if you want:

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4

Notice that the IPA uses “close” 
instead of “high” and “open” 
instead of “low”. That is like 
opening/closing your oral cavity 
with your tongue. I don’t care 
which terminology you use for 
this feature!

https://www.seeingspeech.ac.uk/ipa-charts/?chart=4


The Articulatory Features of Consonants



Articulatory features of consonants

1. Place of Articulation:  

Where in the vocal tract is the airflow being obstructed?

2. Manner of Articulation:  

How is the airflow being obstructed?

3. Voicing:  

Are the vocal folds vibrating during this obstruction or not?

Linguists have been able to identify three types of articulatory features for 
consonants.

https://www.seeingspeech.ac.uk/ipa-charts/?chart=1

And here is an interactive chart with MRIs of a real human producing speech 
sounds (it also has animations)

https://www.seeingspeech.ac.uk/ipa-charts/?chart=1


Place of Articulation

B P

Th

T D
K G

ʔ
uh-oh

lips

teeth

ridge

hard palate

soft palate

dangling thing

in your throat

down by the vocal folds

Where is the airflow obstructed?

sh



Manners of Articulation

Stops (Plosives) - the airflow is completely obstructed 

Nasals - the airflow is diverted to the nasal cavity 

Fricatives - the airflow is disturbed, but not completely stopped 

Affricates - a stop + fricative 

Laterals - the tongue blocks the air, but air escapes around the sides 

Approximants - not much obstruction, very similar to vowels

How is the airflow obstructed?

B P T D G K

N M

F V Th Sh

Ch J

L

R Y



Voicing

The vocal folds must vibrate to create the sound energy of speech (we will 
see more of this next time! 

Here is a video of the vocal folds of four people singing: http://
www.youtube.com/watch?v=-XGds2GAvGQ 

Voiced: Let the vocal folds vibrate during the obstruction 
Voiceless: Stop the vocal folds from vibrating during the obstruction 

Are the vocal folds vibrating 
during this obstruction?

Voiced Stops 

B D G

Voiceless Stops 

P T K

http://www.youtube.com/watch?v=-XGds2GAvGQ
http://www.youtube.com/watch?v=-XGds2GAvGQ


A feature-based consonant chart, filled in for 
English

Places of Articulation form the column labels 

Manners of Articulation form the row labels 

Voicing is delineated by the pairs: the one on the right is voiced



Class Exercise: Finding your consonants!

Now let’s try to identify some of the consonants. You can use this chart to see 
and hear them:

https://www.seeingspeech.ac.uk/ipa-charts/?chart=1

I’d recommend working row-by row (so, based on manner of articulation). 
Work across a row to see which of the sounds you have in your language.

https://www.seeingspeech.ac.uk/ipa-charts/?chart=1


Additional articulations represented by 
diacritics



Additional articulations
The consonant chart only lists three features. These are the major features for 
consonants, and do a good job of capturing most of the consonants in 
language. 

But there are additional articulations that can happen with some consonants. 
These are symbolized with diacritics on the main IPA symbol. Here are two 
common ones:

Aspirated means to blow out 
when producing the sound.

These are co-articulations 
that add a second place of 
articulation to the consonant. 
Arabic has some 
pharyngealized consonants! 
English does too - the [l] at 
the end of words like “pull”!

Syllabic means the 
consonant forms its own 
syllable - like “kitten”.



Looking up the sounds in your language!



The cross-linguistic study of sounds

https://phoible.org/ 

The system of articulatory features is intended to be (nearly) universal - it can 
be used to describe the segment inventories in all of the worlds languages 
(with a handful of expansions that we did not cover here).

This website from UCLA tries to document all of the sound inventories in the 
world’s languages. It is not complete because have only studied a fraction of 
the approximately 7000 languages in the world. But it is still a really cool 
resource:

You should take some time to explore it — look at all the cool ways that 
languages vary!

Though PHOIBLE does have language-specific IPA charts, they are in a format 
for professional researchers that may not be helpful for the exercises we do in 
class. This website has IPA charts in a format that is a bit better for what we 
want to do: http://accent.gmu.edu/browse_native.php 

https://phoible.org/
http://accent.gmu.edu/browse_native.php


The distribution of consonants

This is from a study of 451 languages done in the 1980s.



The distribution of vowels

This is from a study of 451 languages done in the 1980s.



And here is a rapper putting it all together

https://www.youtube.com/watch?v=_LGkbvkCS3I 

https://www.youtube.com/watch?v=_LGkbvkCS3I

