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Metrical Linguistic Characteristics of English Picture Books
Hiromi Ban

Picture books play an important role as a material that develops children’s linguistic competence.
Thus, English picture books can be considered to be indispensable in the children’s English study. In
this paper, metrical characteristics of some English picture books were investigated, compared with
English textbooks for Japanese junior high schools. In short, frequency characteristics of character-
and word-appearance were investigated. These characteristics were approximated by an exponential
function. Furthermore, the percentage of Japanese junior high school required vocabulary and
American basic vocabulary was calculated to obtain the difficulty-level. As a result, it was clearly
shown that the English picture books have a similar tendency to literary writings in the

characteristics of character-appearance, and some books are more difficult than English textbooks.

Keywords: English for children, English text analysis, metrical linguistics, picture book, statistical

analysis, text mining

1. XL®IT

AR, TELOFHERNDEZREIEDIMEE LTRERERHARZL VWD B0k
BOBEBLELLFEAENETVWD L, BAOFOELWSEIMLTHLTO I HIZHITH T
7. BRAOTOSENRHIOFTEL L THEDLRDD L OICRY, ThziViRLELZY FEEHL
72O LT, BENBEL UKL COZEITHAEDOGEOR LT, KikEMHGE OB FIZ
FALTHRETHY, KLRAITFEDLORBFAEICBWTEEREHEZRET EDOLEEZZLLN
5.

ABFZE T, WIIRADLRIZIZ ED X5 AN O D D0, FHESFEFENRENT 217 -
7-. T72bb, HXHBAD—F] L LT, Dick Bruna K@ Miffy vV — XD FEFRBARK D FZEIZ DN
T, WFECHGERE, KOZOHBIBHE LA L.
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2. fRAT G IE
RKIF AN BTN L723EHILL TO#E Y Th 5.
ok 10 Miffy (2003, 4 7 » X 5EJR % 1963) ~
kL 241 Miffy's Garden (2005, J57& 2004) @ 24 0k}
B, O, BAROFERHREE NEW HORIZON English Course 1, 2, 3 (2009, HE
) OARILOMHT HIT- 7.
AT 70 7T ML CH+ TR SN T WA, 207 7T AnbiE, &k s L HEEDHEE
FrtEofhilc, X%, B, FHHBEBRZ EHEAx RERDHBE LN X OBER I LTn5[2].

3. fRHTHE R
3.1. TR

FT, KRBT 2 HEHBEEO S WX TOMBE L Z OMEZ R, Wk 1~24, HREW
Fhb, ZZAN I, e N2 ER>TVD. 3OV TIE, BADOEA, t 28 11 7k a 2% 10 3
BhoM23 el h 1R B SV, ZRETIT, o N 28 a1 B H D, SHIC2ToOREHZS
W, n, i, s, e EACICR B AL, BAL 102 DWW T, B OEWR LD H 5 00, B ST FiE
TN TNORE BT EAEEVRRLZR,

BB BT 5O E TEBEE OB WIEID, ftdix FEAW, EIEN T, AT e
vy b L7, —#ilE LT, &8 1 ORI R % Fig. 112587,
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Fig. 1 Frequency characteristics of character-appearance in Material 1.

26 L& 27T NI, WA ENELDT-0ICACH2EBMEN RO, 2T M LIBRIZEBIALNE T K&
K I7poTWD., Z OB A

yv=c* exp(-bx) (1)
THRETPEIT->72[8]. Fig LI R L7 EH L DA, c=14.781, b=0.1339 L W HENE L NT-.
ZTNENOREHIOWTHELNTRE ¢, b D% Fig. 2 IZ/R7.
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Fig. 2 Dispersions of coefficients ¢ and b for character-appearance.

ERELZGDETORBORK c L bITRF ) =7 RBEFPAALN, ZhbOEIE, 2RO 247
EHZ 2 WTiE y=0.007x+ 0.0311, #AE L y=0.0115x-0.0119 TP SN 5. AOREHT
¢ 73 10.525~17.349, b 7% 0.1029~0.1541, #HF E T ¢ 23 8.799~10.194, b 73 0.0890~0.1052 &,
BAOMEDOFNEENICE L, BRETIHEZENEL RDICONTENIE L 2> T 5. Fi#IC
BWTEFIRA R Y VORI EMBITL, TNOOFE ¢ & bIZIFEOHBER AL, Yy
—F U LR HESNTIHVIEE ¢ & b DEFN/NE L, CFEELITEWIZEE, TR 6 DOENKE
VWEIANC S 5 Z L 2R LE[4]. 56> T, KD 24 3BT, SCTREMCEVWVEARH D E 52 5.

3.2. HFEHEERME
WA GBS ME 2 SR T -, HEBUBEE FAL 20 ik TOHEL, RO H & L T#E 1, 5,
10, 15, 20, 24 @ 6 B}, HFEED 3 EHT DWW T Table 1 127,

Table 1 High-frequency words for each material.

Miffy 1~ Miffy 5 Miffy 10 Miffy 15 Miffy 20 Miffy 24 | Horizon 1st Horizon 2nd Horizon 3rd

1 and and the the a to I the the
2 the Miffy and and Miffy and the a a
3 a the a a the the you I to
4 her a teacher to was a is to and
5 to look they said you her a you you
6 | bunny it was they and S0 it's and in
7 with Miff that aunt said she we in I
8 all uncle to her aunt carrots I'm it is
9 || chicks you then party her Miffy to is of
10 | house 1 with Alice 1 one do of was
11 Mrs in school all Alice them in but it
12 said said all danced ghost are my we but
13 she see her for mother some have can for
14 was cried in guests sheet up yes he are
15 baby oh said you to very are was she
16 cow was she but Aggie all this have people
17| have what S0 come how bunny at for this
18 he all there I'n I can can are very
19 S0 flying too it it carrot like on have
20 they just up on like father and about my
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BATIE and BIEFIZEZ AW TE Y, 3B 20 DS O 5 3 EHZ B W T I iE 72T 20 & 7
STWD. ZO1®, ZREBIZBW T IMELIT 2/ E > TWDEREFO the 23, AT 1
~3fLE o TS, £, HBRETIZI, you £V H 1, 2 AFHRAFDNEMN S EWOIZK L, #&
ATIE 3 AFMR4 T he, she, her, they DIEMNEWE DN EL o TS, S HIZHRATIE,
Miffy, Alice &\ 9 [EH A 4 #<°, said, cried, was & Vo 728 E T O @G OB E A E WV & U 9 R
DHRZITbNS.

S DFRENT & AR, & 3EkD EAL 50 AL £ TEMHE O & WIIEIC, HERIZEE O K-SV, BElTIE
i C, stk c7ey bL, OXRTEEZ4T- 7. SN ¢ & b D% Fig. 3 I2/RT.
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Fig. 3 Dispersions of coefficients ¢ and b for word-appearance.

LY, # RO 24 5B OIFRE ¢ & DI, XFOHAELV LB WIEOHBEN A L, 2 b DOfEIX
y=0.0175x-0.0098 T I N 5. BARD 24 B DR ¢ 13 2.2786~3.2833 &, Wb HF
#F (1.8579~2.1067) LV bm< o TEY, ZRELY bHEENDRNZ ENFHZD. B D
IZDOWTIE, BFFED 0.0393~0.0425 L [AFREDH D (0.0394~0.0416) 7% 6 Xkl KW\ H D

(0.0290~0.0383) 7% 13 kL, @V H D (0.0436~0.0491) N5 ETH Y, HFEELV LKW
BEORENBZ RoND. —J7, HREDO 3REHIHBATWEZ B> TRV, Fig. 3 IR L7z &
IRLI OO FTAXELERLT I ENAETHD EEDLND.

HEEOR a2 R T HikE LT, $at%% O Udny Yule 28 1944 4RI, 1EXOGERELZ &L KF
Ml (K-characteristic) &FESFEEZRZE L, Zi1vE W\ T The Imitation of Christ D% O
HWEEZIT>TWDI6L. 20 K FHEMEIT, 82 EMOPTIC xi BEH S A2 HEER b5 L+ 2
L, 81=2xifi, Se=2x2fit LT, MOLIHIITEREIND.

K=104(S2/512—1/81) (2)

HEHBHZ O W T K FMEfEZ RO THz. TORfER%E Fig. 4 1CR7. KLY, &AD K T
81.502 (A K} 4) ~ 130.255 (FAUEF 10) &, 50 REDIENRH 523, WTib 80 LLEDETH Y,
BEDO 3K (61.189~73.403) IZHANTHELS R TS, #2AKIZIE 100 2B 2 25 H DA 15 3
Bt v, FEIMEIL 100.924 &£ 720, ZBFEOFEE 68.317 LV b 32.6 FREE .
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Fig. 4 K-characteristic for each material.

RARDED G NHEFELY bmv & ORI, Ll OSCTFHERIEDORE ¢, b, HaRHE
FrtE DR ¢ LRERTH D, Z 0 K R & SUF P HER O L OBEMEIZ SOV TOMFIE, &
BROBETH 5.

3.3. HtEE
HIEOHBE L ZOHEENS KRB O E L2 RO CTh-. HHEEET T A —2|21E, HiE

NS DOHSE (Dws) & HFEENO OB E (Dwn) BB LI, EHEL T 5EREICIE, BA
DHZERTONERGE 508 B, 7T AU DD 4~8 il aZxt5 & L7~ The American Heritage
Picture Dictionary (American Heritage Dictionary, Houghton Mifflin, 2003) (Z## 41T
% T98FE(LLT, MHEMEHEE| LMESR) A H W2, Dws & Dwn @ 2 B O G 1L, 2HFE (n), &
HEEFEE (ns), ME [FERE ] HLREHE (), B B [EE] AR (n(D)) & 95 &,

Dws = ( 1- Hrs/ Hs) (3)
Dywn={1-(1/n:*2n@)) } (4)

FvkDdoiLslel.
S HICHU R Z 5 A D720, Dvs & Dz BB L L CERD O 21T - 72, iy 8T

e PN TROTZH 1 Bk z 13, BE, BEHFELIZ, 2= 0.7071%Dws + 0.7071* Dyn & 72 > 72,
INEVBOENTEERDB/REZENENL 1 RTTRLES D% Fig. 51277,
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Fig. 5 Principal component scores of difficulty.
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BlE v, “EHEE, EEHGELICHEBEOHSENFEN LRI TEL o TEY, &%
& RBEHFBORBREZOHELZHGELRDODDLNTA—F LT HILOZEERBOLND.
FEARD 24 B O MMEHEE L B HFFIC L 2L 2OV TIE, SWIECHER RGN D, LEH

FEEREWL LG A, 1FAEOHEBELIVLS LVEON 18R EHL T, 1HFELVEHLL 2
FALVGLWEON 23 B 2FEALVEH LS SFEELIV S LWL O 35K 3HEA LD E L
WHEOR1RE SV, BRSO VHEIZ-0.1889 ThH 5. ERHBEHEOCL A, 14 L0
LL2ELIV G LVEON 2 L, SFEALVELVVLON 1L LIMITETIHFEALY B
S L<, FEIMEIT-0.1985 L2 0, MEHFEOLAEIV BETH LI R-oTWD., &L LT,
RITPER 1 FEEAERELIVLG LVLORNIFLEALTHDIN, 3 FEABRED LD LEN LN
LHHZENHEMNE ST,

3.4. ZDOMMOREMK
FRE D O DOF BHVEBME Z P T2, SFHHEFER, — 0N OHEFBHEICIOVWTORRE
i&@fT@k2u%¢.%¢@“MmycM@ia&mﬁﬂ@ﬁwmf%é.%ﬁﬂuﬁﬁém
B, BRSO ABEEZRDEN, 1 BT OERLZRI- b Tldenr=, AiER, BRHE
FLeAavrsbLllcboomis, Z2RLUAOHFE L THOWOLNTWIHELETFZEN TS,

Table 2 Metrical data for each material.

Miffy NEW HORIZON | NEW HORIZON | NEW HORIZON

(Avg. of 24 materials) 1st 2nd 3rd
Total num. of characters 1,403 6,621 14,361 13,386
Total num. of character-type 41 68 69 71
Total num. of words 281 1,301 2,877 2,594
Total num. of word-type 151 481 800 764
Total num. of sentences 13 239 395 317
Total num. of paragraphs 12 218 226 176
Mean word length 5.000 5.089 4.992 5.160
Words/sentence 23.982 5.444 7.284 8.183
Sentences/paragraph 1.052 1.096 1.748 1.801
Repetition of a word 1.857 2.705 3.596 3.395
Commas/sentence 1.710 0.272 0.223 0.331
Freq. of prepositions (%) 10.621 8.839 11.786 12.188
Freq. of relatives (%) 2.963 1.768 1.392 1.927
Freq. of auxiliaries (%) 1.687 0.923 1.529 1.119
Freq. of personal pronouns (%) 12.503 17.758 15.503 12.496

FF, FHHEBRICOWTULFEHMER 5.000 LFTH Y, HEREREO P TR HEW 2 F4
D 4.992 LFLIFIEFML LR ->TVD. BATHROEVHDIX 4.716 XFTH L. AHETHE
D 5160 LFED bETZNHON 3RHEH Y, 5.173,5.177, 5,412 LF LR > TN 5.

—30M T OHGEEIT AN 23.982 FEE, D ZL o T D ORI TH 5. 9.852~
B48THEL MR VIENH DL DD, bV RN EDTE 3EAD8183FELY & 1.7TEHEMREL
F7,295B L EO L OM6REI L HD. ZOEANSEEZDH L, Miffy > U — XOFESIEARIT N2
g chorEbhs.

— L) OHEEENZ WD, XS oa <Y 1.710 &, HEED 0.223~0.331 &
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RTHhan 2o TNS.

BIMREIL BRI 4 5, BALREIG, BIREARTEZ A DbETZ LD TH D, BAD I 2.963% &,
HRED 1.392~1.927% LV & 1.0~1.5%REEH 72> TV 5D, - T, Miffy &V — X DAL
BIXNRLZ HOWOHI, SR SZE D ARERFVWEEZLND.

JEWVEWR T OB 2FEHH Y, , AT -Z @ REA LT 5 be, 58 T D have, &
[« BEXLD do 2 EDOKHIREEART HLOTH D. OUF, FEORFEHOEEZ KT will,
can 2 EOEBBE TH L7, T I TIRIEMBFEOLEFTAEORI R L Lz, O/, BB O
BEFE DOSEEIN 1.68T% &, #HAFED 0.923~1.529% LV bEWZ ERHL MM E /-T2, 0.379~
3.435% LEMNH DA, #HEETHR L D721 0.923% L 0 LKW D2 53k (0.379~0.840%) T
HHOIZHL, ARFETR LV 1.529% LD 6L b D (1.749~3.435%) 28 12 B H 5. it

, IRARDFTENE, TV OBEFEEHNTEBR=2T 22K LTWVDLIHDONREL, —
Ui, BRI EORSUIMENRRADRZ WMAMRH D E 52 5.

EHIC, HEEEOHEKMEICOWT LR TAL., TOMEE Fig. 6 IR T. ZhiL, HER

EEBE LT, TOHEZRHEICR 726D THD.

Word length

(%)

R I U RS £}
Number of letters

Fig. 6 Word-length distribution for each material.

A 21 LA 23 RELOE TR 38 X FHDHWNIF 4 LTFOHEEN R EL, 3 XF0 18.919~
36.975%, 4 XFH 19.485~31.081% L 72> TV 5. HEEFTWTNY 4 XTFOMHENRLE L,
23.400~23.983% £ 72 > TV A M3, 3T H 21.061~23.566% &, 4 LT ELRRETH L. EAD 3
LT, 4 LFIZHOWNT, HRELDVLELS 22TV D 0N 3 LT T I8 HE 4 XFT 14 kD
—J7, BFRED 6~9 LFOHENMBALD bEWEB AR b, ZOREE, HRED G HF
PHEBEBENETELSRoTWVEI b0 EEILND.
Fz, ARD 23 HEHZ DWW T, MEGEH & BT, MEFER LB CEROMHBAZFH X THT.
ZORER%E Fig. TIZRT. T, MEFERA LR L LT, RUTER L, #3C8% 5% 2 fithnc
RolebDTHD.
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Fig. 7 Correlation of the number of words with the number of characters and sentences.

BIEY, MEFER S B CFERICITMOIEOHEBE B o, MEEER & SCRITITs W IEOHEE R
Roisd. 24 AELOMEIZXT LT, Fig. 7TIZ R L7 L5 BN ST, - T, Miffy > U —
R DB D SRR D HEFEF N 5y i, y=5.1732x - 48.455 L WO NEH W T, BB X2z
T &, £72,y=0.0214x+6.959 L WO XE N T, BRBEZORIHEZRDL LN TE S,

3.5. HFRBOELE
PLEDOFRERZ I, MHBITHNC L 2 FERD o217, B OR Y v a = 75247 THhiz.
ZDFER % Fig. 8 1T/~ 7.
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Fig. 8 Positioning of each material.

MEY, ARITPFER 1LEOHBELTVWLONRZWVWZ EREDLDNS. 1 TROHERICONT,
FEARD 24 3B L BB FHD SHE N ZNETNIEL IR S TWVD. HFEIT 6.834~9.866 & &<,
BATOZBA TS LOIERE 17, 19, 20,22 ® 3 R ELO H T, £581% 0.069~1.546 LK< 7
STWD. WoT, H1ERDITHERENBRADPEZRTHATHD EMRTE D, —J, H2FHk
SEFRIZONTIE, RO 13BN 0 24 Tk, BFEIL-1.918, -1.094, 0.072 &, 2 3k}

Hﬁ;{,\
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MOERMBELoTWNS,

4. £

PSREAR D —fl & LT, Miffy v U — XD RSB ARDOHEFEIZOWNT, BHADFEREFBEHFE L
i wE Lo, UPRRHFBEOMEERMEEZ AT, Z ok, BEBEEOEUXEHAL, B c b
F0, B OREAEE Lz, £, KFEHEEZ RO THIZ, 612, AP Tns
A AR O R EREHGE 508 FHCT A U 1 D EAEHEE T98 FE D FHIAECZ DM K 0 #ES B2 5K o
7o, fER L LC, SAROSUFBE RIS EMS L Rl R oz, K FHEEIC SV T,
ERELVLEWVESEONZ. £, BHEICHOWTIE, P2 1 #4AHEREIV LS LY
HLONZVH, FIZIXSFAREOCH LWLOLH DL ERH LN ER ST,

SHBEARAROFRHIMMIZEAL, S oI ZERQ TN & & HIT, MITHR RO N EEFEH
BAOISAIZONTHERAEIT) TETH D.
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