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The Human Brain on Music

Why do we find great joy in music? Interestingly, there is no area of the brain
that is dedicated specifically and exclusively to music. Music is like a full-body
workout for the brain. Musical activity involves nearly every region of the brain
that we know about. For example, a pianist is an expressive artist, a physically
skilled athlete, and an individual with remarkable memory and information-
processing all at the same time. Their incredible performance is enabled by the
highly complex parallel interaction of different parts of the brain.

However, music is not only for experts. Our brain shows incredible performance
even when we just listen to music. Most of us become expert listeners by age 6
and are able to form appropriate expectations and understanding of music. The
fact that you can listen to and find joy in music is actually supported by intricate
functions of the brain, some of which are common to language processing.
Understanding why we like music and what draws us to it is a window into the
essence of human nature. What functions of the brain enable our ability to enjoy
music?

(1) According to paragraph 1, what does the author mean by saying that music is

like "a full-body workout for the brain"?
A. Music can replace physical exercise for the body.
B. There is no single brain area dedicated to music; rather, nearly every region of
the brain is involved.
C. Listening to music is more demanding than playing it.
D. Music engages only one specialized area but does so very intensely.

(2) According to paragraph 2, what does the author claim about non-expert

listeners?
A. They cannot form appropriate expectations about music until adulthood.
B. Most become expert listeners by age 6, capable of forming appropriate
expectations about music.
C. Their brains process music very differently from professional musicians.
D. They can enjoy music only after formal musical training.
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When we enjoy listening to music, what is happening in the brain? Put simply,
the brain derives pleasure from an appropriate level of error in its prediction.
When we listen to music, the brain predicts how it will unfold, and emotion
arises when these expectations are not met. The pleasure of music depends on
how well it strikes an eptimal balance between aligning with listeners'
expectations and properly violating them.

In fact, this is not only true in music but also true for everything. According to a
theory proposed by British neuroscientist Karl Friston, the purpose of the animal
brain is to constantly optimize its internal model and behavior so as to minimize
prediction error in sensory input. The brain does not perceive the world
passively, but rather proactively predicts the surroundings based on its internal
model, or the brain's understanding of the world. At the same time, it is
continuously verifying the predictions by referencing the information from
sensory organs. For example, when we observe a ball falling toward the ground,
the brain predicts how it will fall and bounce based on prior experience. When
predictions fail, the brain experiences surprise, and then adjusts the internal
model to minimize the surprise.

The brain experiences pleasure as it effectively modifies its internal model. In
order to avoid dangers and survive, animals must gain a more precise
understanding of the world. In other words, prediction error and the subsequent
updating of the internal model imply that learning takes place, leading to a more
refined understanding of the world. This is the reason why the proper amount of
prediction error is the most valuable information for the brain. Too little
prediction error means a lack of learning experience, so the brain finds it boring.
On the other hand, too much error implies that the existing internal model is
significantly wrong, which causes discomfort and anxiety. Music that partly
meets the listener's expectations yet introduces a suitable degree of deviation
provides the brain with auditory input with an optimal level of prediction error.

(3) The word "optimal" in the passage is closest in meaning to
A. minimal
B. ideal
C. unstable
D. irregular

(4) According to paragraph 3, where does the pleasure of music come from?
A. From completely fulfilling the listener's expectations.
B. From an appropriate level of prediction error — striking a balance between
meeting and violating expectations.
C. From the technical difficulty of the music being performed.
D. From the listener's prior knowledge of the composer.

(5) According to paragraph 4, what is the purpose of the animal brain according to
Karl Friston?
A. To accumulate as much sensory information as possible without modification.
B. To passively receive whatever signals come from the sensory organs.
C. To constantly optimize its internal model and behavior so as to minimize
prediction error in sensory input.
D. To memorize the surroundings exactly as they are.

(6) The word "deviation" in the passage is closest in meaning to
A. repetition
B. departure
C. agreement
D. shortage

(7) According to paragraph 5, why is the proper amount of prediction error the most
valuable information for the brain?
A. Because high error always indicates external danger.
B. Because too little error means no learning, while too much error means the
model is significantly wrong; the proper amount enables learning without
anxiety.
C. Because it makes music easier to memorize.
D. Because it allows the brain to ignore unnecessary input.
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6. The fact that we can enjoy music derives from the brain's ability to make

predictions. As the music is playing, our brains are thinking ahead to what the
different possibilities for the next note are, where the music is going, and so on.
When music is too predictable, we find the music boring, and when the music is
too unfamiliar, we tend not to like it. In other words, we prefer music with an
appropriate balance between familiarity and novelty, simplicity and complexity.
It also means that one's musical preference depends on the kind of music they
have been exposed to. To put it another way, musical taste is influenced by not
only innate factors but also by personal musical experiences, as well as cultural
and historical contexts.

For example, String Quartet No. 19, composed by Wolfgang Amadeus Mozart
in 1785 (K. 465), begins with a heavy introduction marked by striking
dissonances, which serves to highlight the bright main section that follows. The
dissonant harmonies were so shocking and impressive for the audience at the
time that this piece was dubbed "Dissonance." However, to modern listeners, it
would not seem particularly unusual because, after Mozart, the use of
dissonance as a means of generating tension has become established, and our
brains have grown accustomed to such music through repeated exposure.

Thus, musical taste is also influenced by the cultural and historical backgrounds.

The joy of music has a lot to do with our brain's expectations, which are shaped
by what kind of music we have listened to. In other words, music that gains
popularity in the future will be that which adds a suitable level of novelty to the
features of music that people are already familiar with. In this sense, musicians
may not have total freedom of creation in order for their music to be loved by
the audience. The trend of music at any given time might be already determined
by this structure.

(8) According to paragraph 6, what determines a person's musical preference?
A. Only innate genetic factors.
B. Only the influence of professional music critics.
C. Both innate factors and the music they have been exposed to, including
cultural and historical contexts.
D. Mainly the price of music in the market.

(9) The word "dubbed" in the passage is closest in meaning to
A. named
B. criticized
C. forgotten
D. translated

((10) According to paragraph 7, why does Mozart's String Quartet No. 19
("Dissonance") not sound especially unusual to modern listeners?
A. Because the dissonant introduction has been removed in modern editions.
B. Because audiences today cannot detect dissonance at all.
C. Because after Mozart, dissonance as a way of creating tension became
established and listeners have grown accustomed to it.
D. Because modern listeners only hear the bright main

(11) According to paragraph 8, what does the author suggest about musicians who
want their music to be widely loved?
A. They are completely free to create whatever they want.
B. They must avoid all familiar musical features.
C. Their freedom is constrained because they must add only a suitable level of
novelty to what audiences already know.
D. They should only imitate past masters without any innovation.
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10.

I1.

Understanding music involves various areas of the brain, some of which are also
used for processing language. Neurologically, music and language have
something in common. One of the most notable commonalities is the processing
of pitch. To understand or reproduce music, one has to capture the changes in
pitch. Spoken language also involves such variations. Spoken language consists
of two elements: linguistic content and prosody. Prosody refers to the combined
elements of pitch, rhythm, pauses, and stress in speech, and this passage will
focus on pitch as an example.

We rely on variations in pitch to interpret the intent of spoken language. For
instance, the exact same sentence, such as "l have just finished the exam" can
deliver completely different messages depending on the tone of voice. If the
tone is positive, it suggests that the test likely went well, whereas a subdued
tone conveys the opposite implication. Research indicates that people with
musical training tend to show greater ability to detect pitch variations in
languages.

Furthermore, the ability to perceive pitch is particularly important in language
acquisition during infancy because children learn the rules of a language with
the help of prosodic cues. For example, before mastering grammatical rules,
infants can innately distinguish between questions and statements based on the
intonation at the end of the sentence. Even before understanding the word order
in "Is this a dog?" forms a question, children can recognize it is a question by
perceiving the rise in pitch, and then they inductively infer grammatical rules.
Thus, prosody is important for both perceiving spoken language and acquiring
language. Enjoying music involves refining the ability to perceive, memorize,
and reproduce changes in rhythm and pitch in a playful manner. For children,
music not only provides pleasure but also offers precious learning opportunities
that contribute to language acquisition.

(12) According to paragraph 9, what is prosody?
A. The literal meaning of the words spoken in a sentence.
B. The combined elements of pitch, thythm, pauses, and stress in speech.
C. The grammatical rules that govern word order.
D. A musical genre used in religious services.

(13) The word "subdued" in the passage is closest in meaning to
A. cheerful
B. muted
C. musical
D. rapid

(14) According to paragraph 10, what does the example "I have just finished the
exam" illustrate?
A. That sentence length affects emotional meaning.
B. That identical words can carry completely different messages depending on
tone of voice (pitch).
C. That non-native speakers cannot understand idioms.
D. That written language carries the same information as speech.

(15) According to paragraph 11, how does the example "Is this a dog?" help explain
language acquisition in infants?
A. It shows that infants can identify a question by perceiving the rise in pitch
before they understand word order rules.
B. It shows that infants memorize sentences word-for-word.
C. It shows that infants ignore intonation and focus only on word meaning.
D. It shows that infants prefer statements to questions.

©2026 Ripple Education | https://www.ripple-realprogram.com



12. The joy of music derives from our abilities to analyze and predict its structure,

13.

and researchers suggest that this function is similar to syntactic processing in
language comprehension. When we comprehend language, phonemes are first
integrated into words in the auditory cortex of the temporal lobe, after which
syntactic processing takes place across a broad network centered on the frontal
lobe. When we listen to music, the brain bypasses word recognition, but
sequences of sounds are combined in a "syntactic" manner in the frontal lobe
directly, where musical meaning is generated. Put differently, when listening to
music, we do not perceive each individual note in isolation; rather, we grasp
patterns and structures in sequences of sounds to extract meaning, and this
process has clear parallels with language comprehension.

Let us take an example of the famous "Twinkle Twinkle Little Star." When we
listen to this piece, the brain unconsciously remembers that it started on C and
which other notes were used, as well as how frequently they occurred. Also, the
brain statistically predicts how the melody will unfold based on past musical
experiences. When the music resolves on C as expected, the brain experiences a
sense of closure, but if it instead unfolds as fa—fa—mi—mi-re—re—so, it gives the
impression that the music is still continuing. Furthermore, if this piece is
arranged in a minor key, the sequence of re-re-do at the end sounds entirely
different in character, even though it consists of the exact same notes as in the
major version. A similar process occurs when we hear language. When we listen
to the two sentences—"I feel happy when I listen to this music" and "I don't feel
happy when I listen to this music"—the brain immediately adjusts its
expectations for what follows, depending on the presence or absence of "don't."
Thus, comprehending language and music has a lot in common and shares some
neurological basis.

(16) The word "bypasses" in the passage is closest in meaning to

A. skips over
B. depends on
C. amplifies
D. repeats

(17) According to paragraph 12, how does the brain process music compared to
language?

A. The brain processes music exactly the same way as it processes individual
words.

B. Music is processed only in the temporal lobe, never reaching the frontal lobe.
C. Music skips word recognition; sound sequences are combined "syntactically"
in the frontal lobe to generate meaning, paralleling language comprehension.

D. Music is processed solely in the auditory cortex without any structural
analysis.

(18) According to paragraph 13, what does the comparison between the "Twinkle
Twinkle" example and the sentences with/without "don't" demonstrate?

A. That listeners cannot tell major and minor keys apart.

B. That language and music are processed independently with no shared
mechanisms.

C. That for both music and language, the brain immediately adjusts its
expectations and interpretation based on key contextual cues (key signature, the
word "don't").

D. That nursery rhymes are easier to remember than ordinary sentences.
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Answers

(hB (2B 3B 4B (B)C (6)B

7B 8 C YA ((100C @(1a1nHcC @12)B
(I3 B (14)B (15 A (16)A (17)C (18) C

(1) 1< TEREMOEEEEHO L) by ERIAINTOLEIERE LTURDIEY 2D
3?2
A. Music can replace physical exercise for the body. (%313 SRR EE Db DIz 7%
%, )
B. There is no single brain area dedicated to music; rather, nearly every region of
the brain is involved. (FHHMOMIZZ < ORI W59 5, )
C. Listening to music is more demanding than playing it. (F#ZB< 2 &13HZET 5 2
ERDAMBRE G, )
D. Music engages only one specialized area but does so very intensely. (% %8135 7H
a2 =22 ML, )
"no area of the brain that is dedicated specifically and exclusively to music,
Finvolves nearly every region of the brain; &—3,

(2) 2RIk B & IR THWIEZ FIC OV TER IFM LB TV 55?2
A. They cannot form appropriate expectations about music until adulthood. (J{ A3 %
ETHEBIIOWTHY AHRFIZIERTE 2, )
B. Most become expert listeners by age 6, capable of forming appropriate
expectations about music. (% 1Z6iRETIC TFGELZEE T, &4, FIToO0T
EY Wi 2 BN TE 5, )
C. Their brains process music very differently from professional musicians. (fiZ 5 i
E7RDEERE F -7 E) P T THEEZAMT S, )
D. They can enjoy music only after formal musical training. (120735553 % 3213 <¥)
DTERZELD S, )

"Most of us become expert listeners by age 6 and are able to form appropriate
expectations 1Zxf)i5,

(3) X "optimal (i Z)" & EEDNR BT VDI ?
. minimal (/h®)

.ideal (pidize, AN ZR)

. unstable (R%L7E %)

. irregular CARHI7:)

O 0 W >

(4) BBEEICLK B L, BROBENZIEIDLSEL 20072
A. From completely fulfilling the listener's expectations. (& T % 58 Iii 73 2
EDD5, )
B. From an appropriate level of prediction error — striking a balance between
meeting and violating expectations. (Pl NEEL ) #E0 6 — WIfFZNZ LoD
WYNEYI 5 N5 VR, )
C. From the technical difficulty of the music being performed. (JZ$ X 312 % 3D EAHHY
L5, )
D. From the listener's prior knowledge of the composer. (Jifi & F /S IB§ 2 FHHG%
e, )

Foptimal balance between aligning with listeners' expectations and properly violating
them; & —3%,

G)ABEIC kB L, =L - 7YV R U HBBRRZEYIORNO HINIE ?
A. To accumulate as much sensory information as possible without modification. (&
THRE WA THRAR) ZCEMTS 2L, )
B. To passively receive whatever signals come from the sensory organs. (JE&H 227> 5 %
55 EZHINCZINS Z L, )
C. To constantly optimize its internal model and behavior so as to minimize
prediction error in sensory input. (M€ EfTEZMZ T RoEL L, EEANIKCE
5 PR RMET S L, )
D. To memorize the surroundings exactly as they are. (% 2D DM TillEdT 3 2
. )

Foptimize its internal model and behavior so as to minimize prediction error; &—

.

(6) X @ "deviation GEIFE, T)" EEBESER DT DI ?
A. repetition (#hiEL)

B. departure G, $'41)

C. agreement (—3X)

D. shortage (/&)

(7) BBIAIC &k 2 &, 7o DB PR 13 & > TR BAIED 2 BB DH ?
A. Because high error always indicates external danger. (GEZEASKE 0 2 L IZAIGIR %
AT, )
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B. Because too little error means no learning, while too much error means the
model is significantly wrong; the proper amount enables learning without anxiety.
GHADD I TENLFEDP RS RETENEBNBETAPRESPE->TVR L LTk
%, WELRBER ALK FRPRE SN, )
C. Because it makes music easier to memorize. (FXROFERED IR H06, )
D. Because it allows the brain to ignore unnecessary input. (A~#i7 A% HHTE % 00
5, )
MToo little prediction error means a lack of learning experience...too much error
implies that the existing internal model is significantly wrong, which causes discomfort
and anxiety; & —3%,

(8) BRIAICK D &, NDOBERDIFAZIRD L HDIE?

A. Only innate genetic factors. (‘EfFH7Z08mERK DA, )

B. Only the influence of professional music critics. (717 D EFHRE DHED A, )

C. Both innate factors and the music they have been exposed to, including

cultural and historical contexts. (ZEfFZPNTMAT, A2 &R0 L -

ISR, )

D. Mainly the price of music in the market. (Hi¥5iZ& 1} 2 FHOMIMEHITA, )
Finfluenced by not only innate factors but also by personal musical experiences, as

well as cultural and historical contexts; 12,

(9) X "dubbed (- & A4 Sd7z)" EREEDSIR DI LDIX?
A. named (%M1 SNk, WHENT)

B. criticized (i S #17z)

C. forgotten (Z15417z)

D. translated (FHER S #172)

(10) TBE&IC X 2 &, BREE—Y 70 F OREPUERBIHLIOHF TAGAFE) FHRROREE T
IIEZ U ERBRICHE Z 2 200 h ?

A. Because the dissonant introduction has been removed in modern editions. (B{RiK
TRAHAE DFEHIRI N TV 505, )

B. Because audiences today cannot detect dissonance at all. (BIfSOERIZ A RIS %2 F
ST K BHITE R LD S, )

C. Because after Mozart, dissonance as a way of creating tension became
established and listeners have grown accustomed to it. (&—> 7))V b DI, $iE% 4
OFRE LTOAMAIGEER L. BB LELTHATW 25, )

D. Because modern listeners only hear the bright main section. (BifROEE = F I3 % v
E L 2D w6, )

Fafter Mozart, the use of dissonance as a means of generating tension has become
established, and our brains have grown accustomed to such music through repeated
exposure; & —3,

(11) 8BEEIC K 2 & HERIASBINZHERZED L OEREKITOWTER IZ2 1R L
TWaBH)?
A. They are completely free to create whatever they want. (0 72\ 2 & #2584 HH
s, )
B. They must avoid all familiar musical features. (37 U ADF VR Z T Tl 2
RETH 5, )
C. Their freedom is constrained because they must add only a suitable level of
novelty to what audiences already know. (JEZFRBECBILATVR S DI HEE P
WS ZMAS Lrkvio, fEOHINES 2BRERINS, )
D. They should only imitate past masters without any innovation. (f#il&—8€9, @&
OB ZEMIRETH S, )

Mmusicians may not have total freedom of creation; Tadds a suitable level of novelty
to the features of music that people are already familiar with; & —3%,

(12) 9BF&EICk 2 &, 7y T4 —Lidfln?

A. The literal meaning of the words spoken in a sentence. (CCHTHEE N3 35D T 75

B, )

B. The combined elements of pitch, rhythm, pauses, and stress in speech. GiL S

WILBIsEy F, YRL, KL, BRAOEEZAEDELLD, )

C. The grammatical rules that govern word order. (GENE% Zfc 3 2 SCEHHAL )

D. A musical genre used in religious services. (GFEHEXTHV SN HFHKS v L, )
"Prosody refers to the combined elements of pitch, rhythm, pauses, and stress in

speech; & —3%,

3) Xrh o "subdued (B A 72, #EZ DR EFRWRDIR DTV DIZ ?
cheerful (FF%i7)

muted (A7, EZDR)

musical (% %E197%%)

(1
A
B.
C.
D. rapid (#\»)
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(14) 10B% @ 1 have just finished the examy & W) FIRRTHDIZ?
A. That sentence length affects emotional meaning. (CCO & X HYEE 150 1 2§
%, )
B. That identical words can carry completely different messages depending on
tone of voice (pitch). (FCF#HTHHDOMF(EY FNCL>TE o A A v -T2
529 %, )
C. That non-native speakers cannot understand idioms. (JE&=A 74 713 A 74 A % B
fRcEv, )
D. That written language carries the same information as speech. (ZEE SIEIIFEL S
LEUEHZEZS, )

'the exact same sentence...can deliver completely different messages depending on
the tone of voice; & —3%,

(15) 11B¢% @ Tls this a dog?; DOfillk, AROFREHER% £ 9 FHT 2 DIBEL>H ?
A. It shows that infants can identify a question by perceiving the rise in pitch
before they understand word order rules. GEWHD )L —LZBHES 2106, EvFD
EAZIECHS Z TR EPNTEL Z L 2T, )
B. It shows that infants memorize sentences word-for-word. (FLURI1E % FEHAL CAKTFL
T22E%TT, )
C. It shows that infants ignore intonation and focus only on word meaning. (FLU&ixA
YER—ya v EEHLEOREKLZFICEHT 5 LE2RT, )
D. It shows that infants prefer statements to questions. (FLYIZEERISC & ) FRCC 2 TiFEs
ZEERRT,)

Fchildren can recognize it is a question by perceiving the rise in pitch, and then they
inductively infer grammatical rules; & —3X,

(16) XH D "bypasses (-%#&H L7\, SERIT 2)" LK RO E VDI ?
A. skips over (JRIZLCEDBE %, EMT 2)

B. depends on (~IZI&FT %)

C. amplifies (#4IF3 %)

D. repeats (#13K7)

17) 12BGEIC X 5 &, 3R E Sz &) L TE 2P T L T 200 ?

A. The brain processes music exactly the same way as it processes individual words.
(2% DFE LR L FIECURI NG, )

B. Music is processed only in the temporal lobe, never reaching the frontal lobe. (3%

FBIBATE D A CALBE X 4, BTEHEEICIEE 2> A\, )
C. Music skips word recognition; sound sequences are combined "syntactically” in
the frontal lobe to generate meaning, paralleling language comprehension. (3%3%
TRHHORMRZ MRIE T, HOFIHPRGHET THEEN) ISR INTERMVERI N, Sl
PR &A%, )
D. Music is processed solely in the auditory cortex without any structural analysis. (%
ARG N2 LICHEREF 220 cAUt s s, )

the brain bypasses word recognition, but sequences of sounds are combined in a
'syntactic' manner in the frontal lobe directly; &—%,

(18) 13B#% ® Twinkle Twinkle; dfilE Tdon'ty OH D XHID AR T b DIF 2
A. That listeners cannot tell major and minor keys apart. (& T3 & &850 % XA ©
Ew, )
B. That language and music are processed independently with no shared mechanisms.
Bh LRI AN S N, B AR R, )
C. That for both music and language, the brain immediately adjusts its
expectations and interpretation based on key contextual cues (key signature, the
word "don't"). (FXTHFIETH, MIFFNES Tdon'ty D&k REELNRFL D IZIG
U CHIAR I I0IRs & 2 305 5, )
D. That nursery rhymes are easier to remember than ordinary sentences. (Fg% %,
DXEHHEZPT WV, )
the brain immediately adjusts its expectations for what follows, depending on the
presence or absence of 'don't.'; Tcomprehending language and music has a lot in
common and shares some neurological basis; & %L,
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