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A. triangle type
A-1. simple triangle type
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A-2. triangle tower type
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A-3. other triangle type
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Hiroki, Fig.A1-1
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F. half arrow type
F-1. left half arrow type
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F-2. figure-four arrow type
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F-3. right half arrow type
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F-4. reverse figure-four arrow type
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Hiroki, Fig.A1-4 (continued)
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H. letter type
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Hiroki, Fig.A1-5 (continued)
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Table Al. Summary of the types of the north symbols found on maps and the numbers of their occurrence in answers by university students to the questionnaire, on signboards, in
newspaper flyers, in textbooks of social studies and science in elementary and junior high schools, and in study material on geography and earth science in high school.

Type University students JR Newspaper Textbook of science or earth science Textbook of social studies or geography
Bun-kei* Ri-kei** signboards flyers Elementary  Junior high High Elementary  Junior high High
school school school school school school

A: Triangle type
A-1: Simple triangle type 0( 0.0) 1( 0.9 43( 32.6) 290( 46. 3) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)

A-2: Triangle tower type 2( 1.8 4( 3.6) 27(20.5) 130(20.8) 0(C 0.0) 4(10.5) 0o(C 0.0) 41(11.5) 0( 0.00 0( 0.0)
A-3: Other triangle type 0( 0.0) 0( 0.0) 32( 24.2) 26( 4.2) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 8( 18.2) 0( 0.0)
B: Arrow type

B-1: Simple triangle arrow type 1( 0.9 0( 0.0) 0 0.0 14( 2.2)  0( 0.0 3( 7.9 28( 38.9) 0C 0.0) 0( 0.0) 0C 0.0)
B-2: Triangle tower arrow type 0C 0.0) 0( 0.0) 0o( 0.0) 5( 0.8) 0( 0.0 2( 5.3) 3( 4.2) 0C 0.0) 0( 0.0) 0C 0.0)
B-3: Simple arrow type 7( 6.4) 2( 1.8) 1( 0.8) 1( 0.2)  0( 0.0) 0( 0.0) 40( 55.6) 0( 0.0) 1( 2.3) 0( 0.0)
C: Diamond type 0( 0.0) 0( 0.0) 0( 0.0) 15( 2.4) o0oC 000 o0o( 0.00 0( 0.0 0C 0.0) o( 0.0 0 0.0)
D: Cross type 8( 7.3) 1( 0.9 1( 0.8) 27( 4.3) 0 0.0) 0( 0.0) 1( 1.4 0( 0.0) 0( 0.00 0( 0.0)
E: Eight directions type 0( 0.0) 2( 1.8) 3( 2.3) 23( 3.7 0( 0.0 0( 0.0) 0( 0.0) 0( 0.0) 0(C 0.0) 0( 0.0)
F: Half arrow type

F-1: Left half arrow type 1( 0.9 3( 2.7 0( 0.0) 3C 0.5) 0( 0.0) 5(13.2)  o0( 0.0) 0C 0.0) o 000 o0C 0.0
F-2: Figure-four arrow type 41( 37.3) 52( 46.8) 19( 14.4) 86( 13.7 1(100.0)  24( 63.2) 0(C 0.0) 315(88.5) 35(79.5) 16( 94.1)
F-3: Right half arrow type 3C 227 0o( 0.0)  0( 0.0 1 0.2 0( 0,00 o0o( 0.0) o( 0.00 o0o( 0.00 0( 0.00 0( 0.0
F-4: Reverse figure-four arrow type  16( 14.5)  14( 12.6) 3( 2.3) 0C 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0(C 0.0) 0(C 0.0) 1( 5.9)
G: Compass type 16( 14.5)  17( 15.3) 3¢ 2.3 5( 0.8) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0) 0( 0.0)
H: Letter type 15( 13.6)  15( 13.5) 0( 0.0) 0C 0.0) o( 000 0( 0.00 0( 0.0 0( 0.0) o( 0.00 0( 0.0)
Total 1100 99.9) 111( 99.9) 132(100.2) 626 (100. 1) 1(100.0)  38(100.1) 72(100.1) 356(100.0) 44(100.0) 17(100.0)

* social science course during high school
** science course during high school
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Table A2-1. Examples of descriptions of north on maps in elementary, junior high, and high school textbooks.

School year Subject

Descriptions (in Japanese) Descriptions (English translation by author)

3rd and 4th grades of  Social study "

elementary school

3rd grade of Science

elementary school

4th grade of Science !

elementary school

Sth grade of Science ¥

elementary school

s WD HfED Z LA, GiHT THME - The four cardinal directions are east, west,
B PR3 south, and north.

s B LA (&= LinhH =@ - The colored needlepoint of a compass placed
CL#%<) #FELMREZA~BU-L  onahorizontal surface points north.

&, AOOWIXY RS THERIET
7.

s HE L LAZEDLT, O -id - Adjusting a compass so that its colored needle-

D &dvic b A L, #PEEEAEAY Ay point points north clarifies the directions of

)= oy east, west, south, and north.

i, 5294k% Bl LT2< %, * -Maps are usually made with north at the top.™

- NHfi A E 2 E, #HErEdE L » <L - Using the eight cardinal directions can show

<HiEbHobTZeNTEET. directions more accurately than using the four

directions of east, west, south, and north.

HEC L&l b, #wpEEEdb/r £ @+ You can examine the directions of east, west,

HLER BN TEET. south, and north with a compass.

FREL LADIED AL L <2/~ T - Since the needle in a compass is magnetized,

WT, Nfii (o= ofi) 739k the colored needlepoint points north.

EETEoCRoTnET.

s UL <{ON#ndkA & L, S - Why do amagnet’s N pole and S pole point
FEXTOE, FH5LTTLEI D £ north and south, respectively? The reason is
ik, HhERA Tk&722 U0 L%< ) 727> because Earth is like a huge magnet. Earth’s
509, HEROJLREDS S HiiZ, #REAS North Pole and South Pole are equivalent to
NIz TWAOTY. HirL LA the magnet’s S pole and N pole. The needle-
DI RB, wobldbliE ST 0L, points of a compass always point north or
10 N E HEkoJEE (SHE) #35]  south because the N pole of the compass and
X4, XV o SHEREHEROBERE (N the S pole of the Earth’s South Pole are
W) BElEE IR0 TT. attracted to each other.

cHOR=A0H A7 XomEE, B - The stars of the big triangle of summer and

-0l X £47%, defE L i Queen Cassiopeia move with time. But the

NAHREGE, 13IFEkicdh - T, B North Star, or Polaris, is located in the

Mo ThiFL A YEIE £+ A. = direction of true north and does not move.

Oz, bR, dkofEs2ms T+ Thus, Polaris has been used to find north

B E LT, HF<HOHFAENTE  since ancient times.

L

FEgESFoEv 7, O Tdk) - How to use the compass: (1) Align the letter

Z, O -THHILY ok (Ab4AET) representing north on the dial to the colored

IZEbE s, @& A0S, M4  needlepoint, which points to the north. (2)

[V b X, EFOFAIEE, A3 Read the directions. If you face south, the east

FAEwEIC 5. is on your left side, and the west is on your

right side.

""Nihon Bunkyo Shuppan: Ikeno et al. (2015a),  Tokyo Shoseki: Mori et al. (2015a), * Kyoiku Shuppan: Yoro et al. (2015b),

¥ Gakko Tosho: Shimoda et al. (2015¢).

* The map symbol of the figure-four arrow type (F-2) is explained in the textbook.



Table A2-2. Examples of descriptions of north on maps in elementary, junior high, and high s
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ool textbooks (continued).

School year Subject Descriptions (in Japanese) Descriptions (English translation by author)

Junior high school Geography ¥ - JFAlE LT, RO EAdbize Y, + As a principle, a map’s top represents north,
16450 (16FEf O L UY5) T# L%,  and the sixteen cardinal directions each
=1L, B EREdblcTEAvgaidfi  expressa direction. However, when you
D ko MRS (&EH) #ZFwvwTdk  cannot make a map with north at the top, a
ARLET. ¥ symbol, usually an arrow, should point to the

map’s north.™*
< ARIE AT B v f A i & u vy, - Lines drawn parallel to the equator are
el f & ffi s A i A TSR A % (- latitude lines, while lines connecting the
) EvnEd, North Pole and South Pole are meridians.
- BHOMEERELRETRTILT, * You can show a location on Earth by latitude

FINMER O ohEMSH L and longitude.
BTEET.

2nd grade of Science® - lrEEsE AL F T o)L, HiERAY K X - A needlepoint of a compass points north

Junior high school BREEHIZR S TV AML TS, [ because Earth is a huge magnet. As shown in
LAz, dbficrER O SHE, mEEicN the figure, there is the S pole of a magnet on
s EEZDH PV, IE the North Pole and the N pole of a magnet on
ML, HiBiEfE+dbom =i, the South Pole. However, the north to which
O E NS DTHICTRTINS. the needle points is not true north.

3rd grade of Science” - o i, b S @R oA - On the ground, a south-north line is a

Junior high school MY, R E CTEES TS (B4 meridian connected from the North Pole to the

High school

High school

Geography BY

Earth science ”

OF ALY, EAUCERICEZ
DOMBROBEBHEN L 72D,

HER EOEE oS ORI, T
MELREZRNTETZLNTES.
[A U BE O i 2 AL TEBAAER T B
M, FEIFTREBTHD.

[7] A% HE 00 i s A o A TS R T b
v, FTTAEA & miEa A SR T
B,

- Mgk EofEEotAo g, Eol
Sl D RO AL s oA AL, e
HOMAEE L RS,

- HUER Lo dp 2 HL G COHIBER DR S (K
&) EWAN, KESN, WESHT
zah, M, FA, RATRIH

5.

WA Ay hHREdr (MeE Eodr)
BT TS ME,

fmf L, Hdbokmi20" L LT, K
~Thiziaxt+, H~Thiclhlaxd
-TRT.

South Pole through a point on which the
observer is standing. The east-west line is the
latitude line that crosses at right angles to the
meridian,

* A location on the Earth can be expressed by
latitude and longitude.

Latitude is a line connected between locations

parallel to the equator.

* A meridian is a line between locations of the
same longitude, that is, the line connecting the
North Pole and the South Pole.

- Directions at a location on Earth are so that
north is the direction to the North Pole and
south is the direction to the South Pole on a
meridian.

- Geomagnetism'’s strength at a location on
Earth is indicated by an all magnetic force,
represented by a horizontal force component,
a normal force component, and the direction
by declination and inclination.

- Declination: The angle at which direction of

the horizontal component of a magnetic force

component shifts from true north (the north

of geography).

Declination is zero to the direction of true
north and is expressed by a plus sign for
eastern declination and a minus sign for
western declination.

* Kyoiku Shuppan: Takeuchi et al. (2016), * Dainippon Tosho: Arima et al. (2016b),
" Shinko Shuppan-sha Keirin-kan: Tsukada et al. (2016¢), ® Tokyo Shoseki: Kaneda et al. (2018),

? Shinko Shuppan-sha Keirin-kan: Isozaki et al. (2017).
** The map symbol of the simple arrow type (B-3) is explained in the textbook.





