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Abstract

The purpose of this study is to compare the units of elementary science textbooks in Korea, Japan, and
the USA and correct writing of Science Units through the questionnaire of 259 pre-service elementary
teachers.

There are more units in USA than Korea and Japan in result of the comparative analysis of units in
elementary science textbooks. In common, the number of units are increased and the difficult units are
used in various usage according to the higher grade. In particular, metric system(SI) and yard pound units
are used together in USA elementary science textbook. In the units writing comparison, USA is written
according to the International Bureau of Weights and Measures(BIPM) except for temperature(°C) and
percent(%), while Korea and Japan do not follow the standards.

Pre-service teachers were writing correctly except for the temperature and the quantity of electricity.
They used wrong korea words 'per' instead of 'mae'. For spacing indication, half of the respondents chose
and " seconds

the answer in the case of temperature(°C). Specially, the spacing of " time ", " minutes
indicating time was completely misunderstood. They do not use the small and the large letters correctly
too. The combination of one or more symbols should use with parentheses and negative indices, but the
answer rate was low. And for the interpretation of combined unit, in the case of speed and wattage,
teachers understood well but in the case of wind speed, they did not recognize as well as the population
density and fuel efficiency. In the positive and negative prefixes we use commonly, teachers do not
understand it because they do not use it in real world.

In the future, KRISS should develop the unit continuously. We have to use units in the right usage in

the daily life and more training and teaching time is needed in the education field.

Key words : SI unit, Science units, Writing, Pre-service elementary teacher
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<Table 2> Comparison of science units in elementary science textbooks in Korea, Japan, and USA

Grade/Nation's Korea Japan USA
mm, cm, mg, cm, m, ft, km (miles), in, m (yd), kg (Ib), Ib,
mm, c¢m, g, . .
3 — 1dL(=0.1L), N, s, min, h, °C (°F), m/s (mile/s),
& kg, °C km/h (mile/h), %, °
in, ft, yd, m, cm (in.), km, cm (foot),
cm, km, .
mm, m, km, g, m (ft), km (mile), g, g (Ib), t (Ib),
4 g kg, N,
- mL, °C, A kg (Ib), N, oz, mL, L (gal), d, h, s, m/s,
km/h (mile/h), °C (°F), °, A. V, cm®
cm, m, ft, cm (in.), m (ft), km (mile), kg, g
o, e, (Ib), g (0z), kg (Ib), mL, L (gal), y, d, h, mi
s 0z), , mL, a , d, h, min,
km, g, mL, h, mm, cm, m, km, g, g ; & Y
. 5, °C, °C (°F), o, m’, %,
min, s, °C, kg 2
5 . km/h (knot), km/h, Hz, N, cm’, pH, dB, km
cm/s, m/min, mL, °C B . . )
(mi%), square kilometer (square miles), kilograms
m/s, km/h, °, mA, A ) )
per square centimeter (pounds per square inch),
km/h 5
mb, g/cm’, ppm
cm, m, km, ft, km (mile), m (ft), cm (ft), kg,
mm, cm, m, g,
, ~mm, cm, m, km, g, kg (Ib), N, mL, L (quart), h, s,
mL, L, °C, m",
6 0 kg, mL, °C(CF, %AV,
%’ ppm’ V’ 2 .
o °C, %, W %, mph(miles per hour), g/cm, I, cal,
s

km/h (mile/h), W, kW, Hz

- 1667 -



]
0x

ﬁ.

o gk, A vl 2% 3sl Wb ¢ Seong-Gon and Song Chul-Ki(2004)&= 1%
2A7] Bl AT A(KRISS)ON A 7kst ST @Al gt

7y geke] 7k ke F Aol A, HAF, A EnE S VIFo®E ST @A AR
o, A", 59, Hol, HAE, 2%, ¥4 5 1 gAY djuse doe] #et AT =&
715 Zolr 1 vlweEtth 1 A= <Table 3> A AL9 wg SO07 2L o
of Qokstgitt. gt} A #E WA e Ho] w2 329, w7, dHlug 5 T IA
25 Fe W %, °CE AYdtaE vae A%S YA B w=Fo] desitta 9
Ho271E Stk A2 oA wAIZE Qlo]  Slth
T HE B 23 gk gy FHE 7] BIPM(2006)0l| A1 2] Zoj2A7] 7|58 =
= FAEFZ A BIPM)OIA 20061 83 7 9 kel a1, At ©elE AEsH] A
ato] SIekg] Hoj2r] 71ES 4tar ukBIPM, A WIS Eoh a8y &, B X uig
2006). R fPUEre]  @HEEASLATL T (), (), ()9 B9l £ @
(KRISS, http://www kriss.rekr/)@o] vrebutch ©@9] & Afolof] HIZES: £ k=theta PA|eta
Al et #AYAEES st ok EdF Kim U

<Table 3> Comparison of writing units in elementary school textbooks in Korea, Japan, and USA

Korea Japan USA
18 centimeters (7 inches), 18 cm (7 in.),
4 44 4 44
Length 7mm, 9cm, Imm, 20cm, OO.meter (440 yar(.is), 00 m (440 yd),.
Sm. 10km 30m. 56km 144 kilometers (90 miles), 144 km (90 mi )
? ’ 7 meters (23 feet), 20 m (66 ft),
ten kilometers (six miles)
Mass & 1002, 5k 200g, 2 kilograms (4 pound), 3.2 kg (7 1b), 300 g (11 oz),
weight & X8 1.0~1.5kg 21,000 kilograms (23 tons), 1,000 g (2.2 Ib), 10 kg, 58 N
. 50mA, 5A 1 Amperes, 200 amps, 120 Volts,
Blectric 1.5V, 200W 100W 60 watts, 0.6 kW
500mL, 2 liters (2 quarts), 1 mL, 10 mL,
Volume 20mL, 1L 1dL 1,000 millimeters
Area 1250m> X 2 m square
Percent 0.03% 6~24%, 100%, 70 percent
Temperature 26°C 97°C, -5°C 460°C (860°F), 22°C, 90°F
Ams 900 kilometers per hour (560 mph),
Speed 60km/’h None 20 m/h, 72 kilometers per hour (45 miles per hour), 5 km
+ 1 h, 5 km/h, 630 km/h (390mi/h), 96 km/h (60 mi/h)
Azimuth & 52° 90° 0°E, 30°S, 90°N, 15°
angle
288 joules, 2 4 N
Energy None None 88 joules, 25 newtons, 4,000

560 N x 0.75 m = 420 joules
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S5 @28 ST B9 E dabete] o l A
o] X3 Q= AL AFelA AF3 A A}
% & wo] §lti(The Kyunghyang Sinmun(2015);
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2, 0= =5 st WA petetel 24

A3 Hejas)e 2asanh BelES W
Ao= W3 AgEE FEH(MOE, 2013ab,
2014f,gh, 2015ghi) AFSI(MOE, 2014i, 2015jk),
AT} (Lee Sang Won et al, 2015a; Lee Chun Sik

et 1, 2015b) WA 7|Fo 7 F9} w99 o]
271 e 2AFEE ARE <Table 4> 2.0Fs)

Ak fEyEte] Agdx sk, B3k 7)e, Ab
3], A3 5 5 vlws Ay Fhg wa ¢
o} &9E BT Eol 23 Slv Aottt 1
U 3 nieE &5 ©C0)E ALsta=
B A 27 719 =5 o=
ZAkel @91E o 2F Ho dlEoksht Eof 2
AL ed=1

2. OlH|mAL 2] 214

7t #Eheke] wpE A 247

5@ AFEEHI e w9 1070e dist
Sen AR EntE drv)E dolr gl
1 A= <Table 5>9F 2o} 33 @ Snf
7] 7o ® dr|ay @g HAE oF
2 AREekE A 5 8EA SETHBIMP, 2006;
KRISS, 2006).

S b

<Table 4> Comparison of writing units in science, mathematics, social and practical science textbooks

Science Mathematics Society practical science
1 mm, 2 cm,
Length 7mm, 9cm, 5Sm 10 m, 20 km, 450m, 35km, Imm, 4cm, 50km
Mass 100g, Skg 200 lgS’OS? kg, None 30g, 90kg
Volume 20mL, 1L 24 L, 1 mL 700mL
Temperat-ure 26°C, 2°C 180°C 50°C, 11°C 180°C
Azimuth 52°, 62° 65°, 140° North latitude 35° None
Voltage, 1.5V, 200W None None 1.5V
Electric
Percent 0.03%, 21% 10 %, 80 % 90%, 16.1% 100%,
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<Table 5> Correct writing of science unit

0z
=y

Classifica N(%) Total
tion Correct Incorrect
m @D kilometer @ kilomiter @ kirometer @ kiro
244(94.2) 4(1.5) 9(3.5) 2(8) 259(100)
ke @ kilogram @ kilograam @ kilo @ kirogram
224(86.5) 10(3.9) 5(1.9) 20(7.7) 259(100)
o @ (Celsius)dossi @D dosi @ do @ Fahrenheit
201(77.6) 31(12) 25(9.7) 2(8.0) 259(100)
. D milliliter @ miri  miriliter @ milli
235(90.7) 2(0.8) 22(8.5) 0(0) 259(100)
o @ cubic centimeter @ cubic ® C;?l?:eter @ cubic centi
251(96.9) 2(0.8) 1(0.4) 5(1.9) 259(100)
s @ square meter @ squaremiter @ square @ meter square
- 249(96.1) 2(0.8) 4(1.5) 4(1.5) 259(100)
GB @ giga bite @ giga beter @ giga @giga bete
251(96.9) 6(2.3) 2(0.8) 0(0) 259(100)
D kilometer per @ kilometer per @ kilometer ever @ kilometer ever
km/h hour sigan sigan hour
241(93.1) 4(1.5) 2(0.8) 12(4.6) 259(100)
Wh () kll;()::ratt per ® kli(i)g\xz/;tt per ® kll:ig:f ever @ kilowattsi
kW/h
114(44.0) 5(1.9) 29(11.2) 111(42.9) 259(100)
o @ percent D percen @ pro @ percenti
227(87.6) 6(2.3) 6(2.3) 20(7.7) 259(100)
AZvE(km), ZAEI1Hke) HA= 942%, Bl ¥ ofe R AAl sHEs AL Qo
86.5%% SHFEAl 2t oulwAbt Btk 2 2HJ)E VIFdERsSd 2R 23 Qe Folt
T(0)9 ASol= 77.6%= SuEA Ko B4, Aest 7lEy Zo] PojE xd T o=
=, IRE AEE ST 12%, 9.7%, 8.0%= T kilowatter per hour® $]7] uwZo]t} L3 wA}
e 99 LeleEHm)E $A40R e = g ARAel: ARHEAGNE 2ETHMOE,
+ HEYE & B4 4 Ye fgE 2 A 2015b). oW 7)ol FAalgo]l UE=ATE Fast
g5t 2 gk AlAEAE R E (em’)9} Al E o 2y SAEFFBIMP)OIA Zh 3ol
(m?), 717}kl E(GB), Z=ZnE 3 o}f](km/h) Bagh A4 (BIMP, 2006)7F 7HE welell ol
ool Hhesl A itk Tt EE A Q= AFold  EBo  agne

& oft
19 rlo

A7 7 FelE
Aoy W obg) e ¢

WARGA Aol dolE

g s

kmhs SHERE7IROEE
LA 255

ol =
21T

2 zn)

KRISS(2006) $H=¥7H 715l wet D20 H
o] o}e> & 4= Eojofnt gt}

H &S YeEhE HAEE 87.6%E 2HEA
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Sks @), Hoizle] viste] gropmgrey, M A A A A
ok GRAro] 3 ZF EHo] 2= V|
0 Ave <table 659 P FAEZFR o S welApe] @ 2k = el 71E
e} H AN E O o O o] H
GRS £ 0 1] 7128 SR A s e e e
27 ol 7} &F 7} uw A= AO 9]x] O
&R ZTHBIMP, 2006; You Kyung Hee, S }ﬂ- 9l E Sk 2hE o] A e dHe
5 E 1=} —;_ o n=E oy ey A Z__
2009; KRISS, 2009; MOE 2014e). 2ot & 5 8 xS Agsta &
(e} [e] L =] A S
= R9(0)Y Aol Sabs) & 7 5 A gk AR YERE A, &, 25 F
ool el w aent o, aw, pw @ W el 2 ste] J1gelacuss, 2009
o= Beol »7 9l X B] WA
BE Bol 22th webd 29.0%7F Wl ols A WA= Zo] 2241 QI wEbA| Su|IALE
o] A1 - 2~ o= 1 2
g% A em 2 ueA Al F osugyrh o B AN BWE EE S el
2o w2 wmolsly & 7k w9 2 3020 S-S Agsigith o] A Gelw S| dish 2
C B2 gk 1EE FASE spaEg p S8 STHE FEel
<Table 6> Results of Scientific Unit Symbol Writing
Classificat N(%)
. Total
ion Correct Incorrect
@ 30.2 °C @ 30.2 °C @ 30.2° C @ 30.2° C
Spacing
151(58.3) 75(29.0) 18(6.9) 15(5.8) 259(100)
Lower 3 20 Kg D107 @ 10 W @ 10 K
case,
Capital 119(45.9) 32(12.4) 25(9.7) 83(32.0) 259(100)
letters
@ 1.5V @D 10° @ 10 kg @ 10 m?
Spacing
56(21.6) 134(51.7) 26(10.0) 43(16.6) 259(100)
Writng @ 2h 17min @20 AT min o000 @) ok 17min 308
unit 30 s 30s
symbols 0(0) 10(3.9) 18(6.9) 231(89.2) 259(100)
Writing ® m ks’ A ON-m @ ms-1 @ N m
unit
symbols 91(35.1) 43(16.6) 29(11.2) 96(37.1) 259(100)
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<Table 7> Analysis result of Complex Unit

mﬂ

Teom o zgw vl )

N(%)
Classification Total
Answer Contents
Correct @ Time to 60 km speed 192(74.1)
D Operates at 60 km / h 17(6.6)
Speed @ 60 km / hour Running 259(100)
Incorrect speed 60 km / hour for 1 hour 3413.1)
@ 60 km / h 16(6.2)
Correct @ 500 km for 1 km? 45(17.4)
@ 500 per km® 15(5.8)
Population
. ion livi 259(100
density Incorrect @ Avera%e population living 142(54.8) (100)
in 1 km
@ 500 / km? 57(22.0)
@ Means a power output
Correct of 50 KW 221(85.3)
D 50 kW / h 24(9.3)
Amou1.1t. of e 259(100)
electricity Incorrect @ Power consumption is 50 00)
kW per hour
(3 Power Consumed for 1 hour 14(5.4)
@ The wind blows at a
Correct speed of 30 km / h. 165(63.7)
Wind speed (D The wind blows at a 26(10.0) 259(100)
speed of 30 km per second.
Incorrect
@ 30 km speed for 1 second 51(19.7)
@ 30 km / s 17(6.6)
Correct D A distance of 10 km per hour 137(52.9)
@ 10 km / L 93(35.9)
. Dist: to which 1 L of
Fuel efficiency ® Distance to whic ° 23(8.9) 259(100)
Incorrect fuel is consumed
@ Distance to go 10 km 6(2.3)

per 1 L
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Jung Ha Na(2012)7} o133 Z419 &8 44 =7 F HFo AFE 1790 wEH S b
oM Ze WA W FRPEE A SF U B oA AESTE B A4S PSS
& Ao7} gla @ A=A QAL 2R wds: B9E A9 Aol fAHAGT @
7w HHY oup, S ae) o tigh tHKRISS, 2009). =3 & ATl Aol g o]
S% Ugel mhet mEPEe A7E et 9 A% Qobua 1 Ashs <Table 8o 2okl
. AFergleh el el 741%% v th
G QIARE HHo] o] REL 259%7F & Aol AMES 7l W R & FE5 B¥e
oEle Eae 2 Atk ATWE Aol 7] A% A3H E/WY AFolh BTl A
173%7E olalish= 21 2k ovel 7]l sl Ve &3 4] AFoE &, @9l deAt
of e AzkelE olgleki A SdlFel 7le]  aEARE Aol QUTHKRISS, 2006). Fi ]
& Bah A ATk BRR I QTW  AgRE % % F 499 ARA S Tol
Lol gk ES olsl sk A 2k Bkt

AP Aol 853%2 F oldtn A% 29 AFA F WA Ak wEA g A
o AT Aol wael wel g /F & Bi ARl 39 Beme10* 9 A8
= & o= Al A & oeml Al Ak |4 Feke 463%3AH

FHe BI%E Thh oldlaigiod AdAR  Wm) ATl B3 47 ek B
o W A7) w gty 5 AAES A k), PlolAE(p), Aol 9 AR #HA=
o} #eo] L xS StuFE AHKHOR w9 AEHE Adstile tiF-Ee] BE Jor Azhd
w2 rkn A7k .

Anl o] Aol km/hol 35.9%7F AEEA 1 4o HFE Bv FAE A9 4Z2(kK)-107
Al s &4 Aol glo] & olalatx] ¥ 7w duuale 67.6%Ath AFE Ao
= 2 At 529%7F 99 onlE gehs 2 < ARREHE §%E dvlske Hrkm), 717t
o% wop sy £} Aule] zelE Aet  (G), HIEKT) Tell 324%7F HI A ow Hof
A mEr 2 2 web guld ojalsh ©  Folg 2 mEr 2 P weld gAadow
e R AAsteE A ZSA Jung Ha  AHFolE AT AREHA 4 HAR FAdA Y
Na(2012)7} 58 AAH Jrjufa &9js ¥ ARgske 2Ad da e 2 2o A5 2olu
Palx h=a Best o sk QA FAA A% ghe 2 w=3 Abgal

o 3} ool ol g = e
<Table 8> SI prefixes of Negative and Positive

N(%)
Classification Total
Correct Incorrect
Prefixes of ~ @millim) 10*  Dnano(n) 10°  @macro(x) 10° @ centi(c) 107
negative 120(46.3) 46(17.8) 52(20.1) 41(15.8) 259(100)
@ kilo(k) @ mega(M) @ giga(G) @ tera(T)
Prefixes of 102 106 10° 102
positive
175(67.6) 33(12.7) 31(12.0) 20(7.7) 259(100)
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