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( 論 文 の 掲 載 に つ い て)

次 貝 以 下 の 英 文 論 文 は ， ｙ 成 ６ 年 ８ 月 １ ６ 日 か ら ２ ０ 日 ま で 中 華 人 民 共 和 岡 の 上 海 ， 革

東 師 範 大 字 で 開 催 さ れ たICM 卜CHINA REGIONAL CONFERENCE ON HATHEHATICAL EDUCAT10N

のTopic G ｒｏｕp 4 に 提 出 し た 論 文( 口 頭 発 表) で あ る.Topic G ｒｏｕp 4 の Ｌｅａｄｅｒで あ っ た

シ ン ガ ポ ー ル のIIo- Ｋｅｏｎｇ Ｆｏｎｇ 氏 に よ るTopic G ｒｏue 4 の 集 約 と し て 本 論 文 の 要 約 が 下

記 報 告 書(PP.166-167) にHodel ｓ fo ｒ Class ｒｏｏＩ Ｔｅａｃｈｉｎｇ と し て 尚 載 さ れ て い る.

Pｒｏｃｅｅｄｉｌｇｓ of the l ㎝ 卜CH ほ Ａ ｌｅｇｉｏｎａ１ Ｃｏｎｆｅｒｅｎｃｅ ｏｎ ｌ ＆tｈｅｌａticaI Ed ｕｃａt１００.

Edited by Ｌｅｅ Ｐｅｎｇ Ｙｅｅ. ｅt al･ Shanghai Ed ｕｃａtiona1 P ｕbli ｓhing Ho ｕｓｅ. 1995-

口 頭 発 表 の 終 ｒ 時 にSt ｅｖen Nisbet 氏(G ｒifith 大 字) か ら 特 大 の 抽 手 を 旧 き ， 帰 り 際 に

r1 分 の 考 え と 共 鳴 す る と こ ろ が あ る か ら・ 文 を 送 り た い と の こ と で あ っ た ． 帰 国 後. 早 速

教 貝 の 資 質 に 関 す る 同 氏 の ■ 文 が 送 ら れ て き た ．

本 研 究 に 関 し て 四 つ の 論 文 ・ 要 約 が 斑 文 で 執 筆 さ れ て い る.jtl 初 の も の はTopic G ｒｏｕp

4 に ア プ ラ イ す る た め の 要 旨 １ 貞 の も の で あ り ， こ の 要 旨 の 提 出 に よ っ てG ｒｏｕp 4 で のll

頭 発 表 が 認 め ら れ た ． 次 に 執 筆 し た も の が 次 穴 以 ド に 掲 載 す る 本 論 文 で あ り ， 数-| 一部 の 二j

ピ ー を 作 成 し て 学 会 に 持 参 し た ． 口 頭 発 表 終 ｒ 後 の 学 会 妓 終 日 の 全 休 会 場 に お い てHo 氏

か ら ２ 頁 程 度 の 要 約 を 送 っ て 欲 し い と の 依 頼 が あ り ， 本 論 文 と 同 一 の 表 題 の ２ 頁 の 要 約 も

作 成 さ れ て い る ． 最 後 の 要 約 と な っ た の がll 記 のHo 氏 に よ っ てP ｒoceedings に 喝 載 さ れ

た も の で あ る が ， こ の 方 は 前 記 の ２ 頁 の 要 約 そ の も の で は な く ，Ho 氏 に よ る ま と め で あ

り ，Minat ｏ の 論 文 は ， と か ，Hinat ｏ は ． ． ． を 論 じ て い る ， と か と 記 さ れ て い る.

Io 氏 に よ る 口 頭 発 表 の 災 約 は ， 以 前 あ る 所 で 若 干 触 れ た こ と は あ る が ， 内 容 は 勿 論 ，

緩 急 を つ け た パ ラ グ ラ フ 柵 成 ， 喝 載 順 序 と 行 数 の 割 当 ， 免 表 者 名 を 要 約 の1 ｀1頭 だ け で な く

途 中 に も 出 す か 否 か と い っ た 細 か な 所 に ま で 神 経 を 行 き 渡 ら せ た 実 に 兇'11 な も の で あ る ．

災 約 で 私 の 論 文 が 最 初 に 掲 載 さ れ た の は ，Ho 氏 自 身 の 論 文 を 最 初 に 掲 載 し 登 か っ た こ と ．

及 び 当 方 に 対 す る 敬 老 精 紳 の 表 出 で は な か っ た か と 推 測 し て い る.110 氏 と は ｆ 成8 f11 7

H にICHE-8( セ ピ リ ア ， ス ペ イ ン) のWG-3 で|li 会 で き た ． こ の 際 の 提 出 論 文 はICHE-8

の　P ｒoceeding ｓ で の 論 文 の 収 り 扱 い を も 勘 案 し な が ら 提 示 を 検 討 し た い ．
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THREE HoDEs oF cLAssR00H TEAcHING oP sc1100 口!AT11EHAT心

RELA゛rlNG To Two coNcEPT10Ns oF MATHEHATIcs

Sabuｒo MINATO

COLLEGE OF EDUCATION ，AKITA UNIVERSITY ， JAPAN

Until abo ｕt ｏｎｅ ｈｕndｒed and l ｗｅｎty y ｅａrs ａｇｏ. ｗｅ Ｊａｐａｎｅsｅ ｓtudied ’Wazａｎｌ，

nati ｖｅ ●athe ●ａticｓ or Japan ， ｗhich ｗas ｏｒiginaling ●ainly in Chine ｓe ●athe ●ａtics

and pec ｕliaｒly de ｖe10ped by s ｏ●ｅ Ｊａｐａｎｅsｅ ●athe ●alicians in the 18th and 19th

cent ｕｒies.　ln lhe ｓtｕdy of Waz ａｎ， ’Ｓａｎ-ngi ’and l Soroban ’.t;ｗo kinds of hand

held caIc ｕlatｏｒｓ. ｗhich ｗeｒｅ ａ１s０ ０「iginating in China and ｒｅｖised in Japan.

ｗeｒｅ used. Ｓｉｎｃｅ the fi ｒｓt rｏｒ●aI Japanes ｅ sch001 sy ｓtel ｗａｓ ｅstablished a10ng

ｗith Eu ｒｏｐｅａｎ sy ｓtel. espcially Pr ｅｎｃｈ ｏｎｅ， 0f education in 1872 ， the students

of the schools u ｎｄｅｒ the ｓystｅｌ ｂｅｇａｎ tｏ ｌｅａrn IYohzan ’， ｗhich ●eans Eur ｏｐｅａｎ

ａｒith ●etｉｃ ｏｒ ●ａthe ●ａticｓ， ａs an ilport ａｎt subject.This ｃｏｎsciousness ｏｎ ●ath･

e●atics s ｅｅｌｓ tｏ ｂｅ ａｌＩｏst held in our sociely （Becker ｅt a1. ，1990 ），especiaHy

by adults ｏｆ Ｊａｐａｎ.

At the ti ■ｅ ｏｆ ａround 1940 ，thelain sch0011ng syst ｅｌ ｏr Japan consist ｅｄ ｏr

six-years of lhe co ●pｕ1sory ele ●eltary scho01 （enterin £at six-phls years old ），

riｖe-yea ｒs ｏr lhe liddle sch00 「ror acadelic elit ｅ， thｒee-years of the lligh

sch001.and th ｒee-yea ｒｓ of the uni ｖｅrsily.ln thc ●iddle sch001 ， ａｒithletic.

algebr ａ.ge ｛｝ｌｅtｒy ，tr ｊｇｏｎｏ●ｅtry ，and a lit Ｕｃ ａｌｏｕnt of f ｕct ｉｏｎs ｗere loalJght.

Aft ｅrthe reror ●alion of lhe edu ｃａｌｉｏｎａｌ systel in 1947 ， al t ｗ【】years art ｅｒ

lhe end of the World Warll ，nine-years ’ coilplj l s【】「y sch0011ng ｗas put in force

ｗhich consi ｓted of si χ-years schoolin ｘ in the ele ●entary ， 創ld three-years in

t.he 10 ｗer sconda ｒy （ju ｎｉｏr high ）sch001s.F ・110 ｗing lhese sch001s.three-years

of the upper secondary （senior high ）sch001 and rour lh ｒoljgh ｓiχ-years of Ule

uni ｖeｒsity ａr【lprovided.

No ｗａｄａys in lhe lo ｗer secondary sch001. 1athelatics is ｌｅａrned i 【IUlr ｅｅ

｛rirst g ｒadc ｝，fou ｒ（ｓecond gr&de ），and folr （thi ｒd gradc ）periods ｗith 卯tioilal

study ｗhere each pe ｒiod is. 50 11nutes 10ng.in a ｗeek. ’rh｛!content ｓ ａre di ｖided

into. b ｕt co-related ｗith three areas: ｎulbe ｒs and algeb ｒaic e χprｅssions. geo-

letrical rigljr ｅs.and quantilati ｖe relations （JSHE.1990: Becke ｒ ｅt al . ，1990 ）.

Paper pｒesenled lo lCHI -CHINA Regional Confeｒence on hth. Edu ｃ.1994.Sha ｎｇhai
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Hixing lany pieces of infor ｌａtｉｏｎ ｏｎ ｌａｌｈｅｌtics ａｎｄ ｌａtｈｅｌａtics education

in the ｗｏrld and the long hi ｓtｏry ｏｆ ｏuｒ ａtlit ｕdc ｓ lo ｗａrd s ｏｃｉｅty ， hu ●ａｎｉty ，

ｓｃｉｅｎｃｅ. ａｎｄ ａｌｓｏ ●ａthe ●ａtics ， Ｊａｐａｎｅｓe ha ｖｅ ｄｅｖｅｌｏｐｅｄ ａ ｃｈａｒａｃtｅｒi ｓtic style

of ●ａthe ●ａtics educat ｉｏｎ.And no ｗ. ●atｈｅｌａtic ｓ education of o ｕｒ co ｕntry ｌａy be

notcd fo ｒ its ｌｅｌｏrizing and i ●●ediat ｅ recaHing of the l ｕltiplication tab 】e，

and high achie ｖｅｌｅｎt ljut lo ｗ ＆1titude.lligh （92 0 ｒ ｌｏｒｅ）pecentage of students

in the uppe ｒ secondary sch001/age cohort is als ｏ ｎ０１ａｂｌｅ （RobitaiHe ＆Garden.

1989 ）｡

The Second lnt ｅｒｎａtion ＆I Hathelatic ｓ Study in ｖol ｖing ●any edu ｃａtionaI

syst ｅ●s ，０ｎｅ ｏｆ ｗhich ｗas Japan ， ｗａs pe ｒfor ｌｅｄ.and three ｖ01 ｕ●es in ｖ01 ｖing

exact ｓitu ａtion of ●ａthelatics education of Japan ｗｅｒe published （Tr ａｖeｒs ，＆

Westbury ，1989; Robitaille ， ＆Garden ，1989; Anderson ，Rayan ， ＆Shapi ｒ０.1989 ）.

Ther ｅ ａre other researches into the nat ｕrｅ ｏｆ ●ａtｈｅｌａtics leaching of Japan ，

ｅs ｐｅｃｉａＨy ｉｎ ｃｏｎtrast ｗith A ■eｒican cou ｎtｅrpa ｒts （|10r ｖａth.1987; Stigler ， Lee.

＆Stevenson ，1987; HcKnight ｅt al. ，1987; Stigler ，1988; Becke ｒ ｅt al. ，1990;

Reys ｅt al. ，1991 ; Hay ｅｒ， Tajika ，＆Stanley ，1991 ）.Due t ｏ the r ｅａson that

ｒes ｅａrche ｓ jnt ｏ 圖atｈｅｌａtics educalion of Japan ｗｅｒe conducled fo ｒ obtaining so ●ｅ

ｐｉｅｃｅs of ｖaluable infor ｌａtion on r ｅｖiｓing lathe 鏑ａtics educat ｉｏｎ ｏｆ ｏｗｎ’s

ｃｏuｎtries ， ａttit ｕde t ｏｗａrｄ ｌａthe ●ａtics educalion of japan in thes ｅ r ｅｓｅａrch

sLudies s ｅｅｌs l.（）be al ●ost r ａｖorable.but ●ａthelalics edu ｛:ａtion of Japal has

ｒeally.ILhink ，sole difricull problels｡

AlthoughUlere lla ｖe beerlhe ＆ｖy p ｒｅssｕres or er ｄ.rance e χａｌｉｎａtｊ ｏｎs in Japan

fr ｏ・ Meiji Er ａ，and it has been a sleady proble ● up to lhe presenl ，ｌａre ilpor-

tａｎt and crlJcial ract ｏｒs affecting t.eaclling and lea ｒning ●alhelatics have been

rｅｃｅｎＵy e ｖoked. ｗhjch are. ｉｎ ｌy ｖie ｗ， 「ｅｌａting L0 1he econolic and ph110sophic

change of our society ， ａｎｄ ｃｏｒresponding Leache ｒs ’ conceptjons of iathe ●atics.

as 削 自＆to （1983 ）pointed out ， acadelic laLhe 鸚aLics and&ls0 5ch001 1athelatics

ｗeｒe ，in Lhe pasl ， faｖorable representati ｖes o ［Europeall ci ｖilizalion ， andUley

ｓｅ｛!●ed to be ne ｛;ess ａｒy fQr sttJdenl ’ｓ future s ｕccess. No ｗUleirstaLus ●ａy be

dｒasljcally declining against our de ｖe･10ped sociely ， ｗhere students think l:hat

fav ｏｒable represenlali ｖes or lode ｒn ci ｖiliz ａtion are not such a c ｕll】ersｏ●e

sｕbjec1 ，b,t TV. ｖideo sets. and several lypes ｏr gale ●achine ｓ， ｗhich are

＆rranged i.n their ｏｗｎ r00 ●s｡

ln spjte of lhe rllct that Lhe abovelenlioned cllange has been tJndergon ｛!in

oｕr ｓociety. laLhelatic ｓ 111achillg and al ｓｏ Ｌｅａｃｈｅrs ｏｆ ｌａＬｈｅｌａtic ｓ ha ｖe little

changed t ｏ stJit the （:hanging ｓociety ａｎｄ sludenLs ｗｈｏ ａrｅ ｎｏt elit ｅs ， bul To 耳，

Dick.and Retty ｗith nor ●al. ａｖerage abilily.The dis £ｒepancies bel ｗeen sociely

Akita University



６
-

and sludents ， and Leaching lathe ●ａticｓ foｒ elitc as in lhe old ｓch0011ng syst ｅｌ

ａｎｄ ｌｈａt for all in l.he colp ｕ1sｏry ，Io ｗｅr secondary sch （）01 see 励t ｏ ｂｅ ●oｒｅ ａｎｄ

ｌｏre inc ｒｅａｓing｡

ln the repo ｒt ，lintend chiefly to deaI ｗilh ●ａthelatics edu ｃａtｉｏｎ ｏｆ

ｃｏｌｐuIsｏｒy sch001s ， Ｕｌｅ ｅｌｅｌｅｎtａry ａｎｄ １０ｗｅrsecondary （ju ｎｉｏrhigh ）sch001s.0f

Japan ，especially the latte ｒ， and pr ｅｓent hist ｏrically the ●ｏｄｅ ｏｆ the cla ｓsｒ００１

teaching f ｒｏ● the lat ｅ ｏｆ the nineteenlh t. ０ the near end of the t ｗｅｎtieth cen-

turies.FolIo ｗing these ，arequired colpetence of pr ｏspecti ｖe and in-s ｅrvice

teache ｒs of ●atｈｅｌａtics fr ｏ● noｗ on is ａｎａｌyzed.

TIIREE HODES OF HATIIEHATICS CI,ASSR00H TEACIII 罰

Thｒｅｅ ●ｏｄｅｓ of ●ａthe ●ａtics class ｒｏｏ● teaching can be hist ｏｒically obs ｅrｖed

and identified in ●＆the●ａtics education of Japan.They ａｒe as ｆｏＨｏｗs:

Hode A:　Acadelic Hat ｈｅｌａt.ics-Cent ｅｒed ，Leclure Hode ，

ｗhich ｗａs st ｒongly suppo ｒted before the end of the Wo ｒld War Ｈ.

Mode B:　Transit ｉｏｎａｌ. Queslion and Ans ｗｅrHode ，

ｗhich ｗａs ｗidely i ●plelented after the end of the World Warllu ｎtil

rｅｃｅｎＵy ｏｒ ｎｏｗ， and

Hode C:　Acti ｖiLy-0r ｉｅｎted ，Problel-S01 ｖing and l 〕iscussｉｏｎ Ｈｏｄｅ，

ｗhich ｗａs recenlly inlended and is ｅxpecLed lo be held ｗidely.

ln Mode A. t ｅａｃｈｉｎｇ ｏr ｌａｌｈｅｌａtics is ｅxclusi ｖely ｃｏｎstrained by the con-

tｅｎt，●ｅthods and cha ｒａｃtｅｒistics of the then acadelic ●ａthe ●ａtics. ln the lode

not ｏｎｌy p ｓychology of students but als ｏ sLudents t ｈｅｌsel ｖes ｗｅrｅ ａｂsｏｈｊtely

neglecled.For ｅχａｌｐｌｅ， ｇｅｏ．ｅtry ，as an ilportant subject of the liddle school

ｗas identical ｗith ， ｏrsiIilar to the rirst thr ｅｅ ｏr fourchapt ｅrs of Euclid.

ln teaching geo ●ｅtry. delonstration depending upon algebraic ope ｒａtions ｗａｓ

strictly prohibited ， because geolelry ｗａs seeled l 【】be steled diffe ｒenUy

fro ● algeb ｒａ （Kikuchi ，1897 ）.Hathelatics.t ａught in liddle schools ｗａs

ror ●ａｌ ａｎｄ 魏ｅａｎｉｎｇｌｅｓs.

Oｗing t ｏ the diffic ｕ11.y of getting ｕndeｒs100d in 蜀ａthe ●ａticｓ，and lilt ｌｅ

１０tiｖation of lea ｒning ●ａthe 疆&tics in Ulis 圖ode ，classr ００● tｅａｃｈｉｎｇ should be

reｖised int ｏ such a lode as enhancing and in ｖolving student ’ｓ acti ｖity ，and

Hode B appeared. Thi ｓ ●ode ， Hode B is cha ｒactｅrized as t ｅａｃｈｅr-qu ｅstion and

stｕdent- ａｎsｗｅｒ style. At the beginning of the r ｅｖision ，ａ tｅａｃｈｅr appointed

a studenl 1. ０ rｅqｕｅsl his ａｎsｗｅr，andUlen the sLudent ａｎsｗeｒed. The t ｅａｃｈｅr

s00n esti ●ated the student ’s ans ｗer， ａｎｄ said ’yｅs’ 0r ’no≒ ０r ’right ’ ０「
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'ｗrong ≒　This early ｓtage or Hode B is ｃａＨ ｅｄ 'One qu ｅｓtion. ｏｎｅ ａｎsｗｅr'

(lchjlon-itt ｏ)app ｒoach in Japan. Although ｓｏｌｅtile ｓ ａ student's ａｎsｗｅr

yjelded a ｖａｒiety of ｒich res ｐｏｎsｅｓ ｏr ｓtudenl ｓ ，and discu ｓsｉｏｎ ａｏｏｎｇ sludents

and lhei ｒ t ｅａｃｈｅr ｅｖoked ， it ｗａs ｒａre in the early st ａｇｅ ｏｆ this lode. and if

such dis ｃussion happened. teache ｒs ｗho ｗｅrｅ ｎｏt talcnted light be an χious｡

The changing of the lode ｗａs gradual before the end of the Wo ｒld War Ｈ ，

bｕt it ｗａs ｒapidly ａｎｄ ｗidely ｉｌｐｌｅｌｅｎted aft ｅr the r ｅｖision of Lhe school

systel on lhe e χten ｓｉｏｎ ｏｆ ｃｏ●pｕlｓｏry educat ｉｏｎ tｏ the child ｒen of age fifteen｡

ln Hode B. ●ａthe ●atics t ｅａｃｈｅｒ ｏr Ｊａｐａｎ ｈａｖｅ ｌａｄｅ ｖｅry ■uch effecti ｖe and

efficient teaching ｓtyles ， ａｎｄ ａttained student's high achie ｖeIent ，applying

ｓｏｌｅ tｈｅｏries ｏｒ lethods fr ｏ■psycho10gy ，fo ｒ ex ａ●ple co ●petition. ●ｏtiｖａｌｊｏｎ，

s●ａＨ-steps ，concr ｅte oper ａtion ， foｒ●ａti ｖe e ｖalu ａtion. and s ｏ ｆｏｒth ， see ●ed to

be lore or less effective.But the highe ｒ achie ｖelent ｗas ａttained ， the la ｒger

uｎｅquilib ｒａted st ａte bel ｗｅｅｎ ａｃｈｉｅｖｅ●ｅｎt ｏｆ ａｎｄ ａtlitude t ｏｗａｒd ●ａthe ●ａtics ｗas

actualized.This u ｎｅqｕilib ｒation is ｏｎｅ ｏｆ t ｈｅ ｌｏst ilpo ｒtant p ｒoble ●s to be

sol ｖed today (Minat ｏ ，sublitted; Hjnat ０，in p ｒepar ａtｉｏｎ)｡

As lhe 【･ｅｎ ｅｃtion on the abo ｖｅ ●entioned p ｒoble ● ｇｏｅs on ， ａｎｄ the intention

or ●athe ●ａtics curriculu ● is graduaHy changed fro ● 1he acq ｕisition of large

a ●ounL of ●ａtｈｅｌａtical kno ｗledge to stu ｄｅｎt's ｓocialization or ｃull ｕｒaliz ａtion ，

ｗhicll light ●ｅａｎ ａｌｌｏst 6er ｌａｎy 'Bi ldung ≒ Ｕｌｅ Ｉａｉｎ rocLls on lathelalics

education ｗas change 【lfr ｏ● tｅａｃｈｉ【11: roｒl ＆1 ・athe ●aUcs Lo leaningful acti ｖjly

orstudenl.Th 四Hode C. Acli ｖity-0ri{ynled ，P ｒoble ●-Sol ｖing and Discus ｓion lode

or lathe ●ａtics learning ， ｏｎｅ ｏｆ the 。。del ｗａs pr ｅsented by Arlbo (1968) ，did or

is going to appear｡

ln hde C.l. ｅａｃｈｅrs do not ｓlｒes ｓ teaching huL learning.Thi ｓ alt ｃrnalion

ofUle qualily of leachjng is 【･ｅｃｏ●lended by l.he re ｖised pr ｏｇral of lathelalics

educati 【】n 10 ｗ in force (JSHE ，1990).The p ｒogral also recollended subjct,ive

le ＆rning and 5t.udent's activ ａy in ●ａt ｈｅｌａtics classr ｏｏｌ｡especially i･nﾋhe

ie ＆rning of so-caHed proble ● sittjalion learning(Kadai gak,jshyu.in Japanese)｡

COR 咄SPONDENCE TO AND 【II FFERENCE FROH BEEBY ’S MODEE，

Res ｅａrching into educational systeos in de ｖeloping countrie ｓ.Beeby （1980 ）

conlended LhaL edlJcationll pr ｏｇrｅｓs gｒＤｗｓ ｉｎｅｖitably thr ｏugh Ule follo ｗing f01 』『

ｓlages:

【. ｛｝ａ●e School Stag （ｙ,...Hke da 重e schoo!s ， ０ｒ pasLor ゛s sｃｈｏｏｌｓ in ｖi日ages ，

Ｈ.St ａｇｅ（lf Forlal is ・, ‥.leaningle ｓs ｃｏｎtｅｎts ａｎｄ ｆＧr●alislic leUlods.
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H1.St ａｇｅ Ｄr Tr ａｎsitｉｏｎ....s ａｌｅ ｇｏａｌｓ ａs ll ，but ｌｏre efr ｅｃtive lethods ，

IV.St ａｇｅ ｏr Ｍｅａｎｉｎｇ.‥.・eaningf ｕl cont ｅｎts ｗilh affecU ｖe.ae ｓlhelic ｖalue 、

Bceby ｓａys that cdlJcat ｉｏｎａｌ st ａｇｅs ａre yielded dirrerently by Lhe degree of

educaLion or t{!achers and llle alo ｕnL or t.raining t.hey ｗere recei ｖed.lle st ａtes

thal in Stage l teachers arc i l l ediJcat ｅｄ ａｎｄ ｉ Ｈ trained.in Stage H t ｅａｃｈｅrs

ａre ill educated h ｕl tｒained.in Stage lH ｗhich has r ｏughly the sale goals ＆s

in Stage II ， ●ｏre effecti ｖe achie ｖｅ●ent is ｒ･equested. and ieacllers ａre belter

edｕcated and U･ ａｉｎｅｄ，and in the last slage of SLlge lV t{! ａｃｈｅrs ａｒｅ ｗe11

edu ｃａted and ｗell t ｒained.　ln Stage l and Staxe H ，ed ｕcated teache ｒs ｗeｒ{!fe ｗ.

therefor ｅ sllJderlts ｗllo ｗｏｕld l}ｅ tｃｌｃｈｅrs ｗｅrｅ 【lot sufficienUy ed ｕｃａted ｗhen

they ｗere i
【l elelent ａry schools. but teacher trailing fo

ｒ prospecti ｖｅ teache ｒ5

ｗas possible in ｓole e χtent.Although his ａrgu ■ent foc ｕseｓ on ele ■entａｒy school

edｕcalion ，and 'edljcated ‘ ●ｅａｎs gel 】ｅｒllly edlJcaLed in hjs Uleory. ｏur deve 】op-

lental history of the liddle s ｃｈｏｏｌ　ＵＩr【】ｕghUle　lo ｗersec 【】【ldary ｓch001 frol

Me.iji E ｒａ ｓhoｗs such cor ｒｅspondence as Stage ll to Mode A ， Stage 1 1 1 10 Mode B ，

ａrld Slage IV ID Hode C in Ule sen ｓe of the quality{}f teaching. Schooling on

Slage l ●ａy co ｒrｅspond to tha1 0f pri ｖale s ｃｈｏｏＰ Ｔｅrakoya'in Edo Era before

lhe beginning of the fo ｒ．al ed ｕcalional sysl.e ・in Meiji Er ａ.

ln ｓpitｅ ｏｆ the existence of the abo ｖｅ Ｍ ｎtio【led cor ｒｅspondence bet ｗeen t ｗｏ

r10tions of stage a 【ld lod{!.thereason fo ｒ l.ransition of teaching lode in Japan

●ighl be agailst Beeby's ■odel in th{! ｓlrengthening of Leacher educaLion ill

lat ｈｅＩａtics.The po ｓsibiliLy of lhe transilion fr ｏ！ Hode A 1.0 Hode B ｗas

paｒＵy d ｕｅ to l.he teaclheredlJcation in lathelatics.When lhe colpuls ｏry edu －

catｉｏｎ ｗａs extended lo Ule lQ ｗｅr ｓ{!condary schoo1 ， al皿ost all Lhe Leachers ｗere

at ｌｅａst beLt ｅｒ educaLed lalhelatics t ｅａｃｈｅrs ，a part or ｗhol ｗere educated al

nor ●al sch001s or special courscs of thel. ｗhich ｗere for pros ｐｅｃtiｖe elelentary

sch001 Leachers.and others ｗｅｒｅ ｗell edu ｃａted at advanced nor ｌａｌ sch001s ｏｒ

universities.Fo ｒ lhe d ｕralion of Hode A in japan ， ●ａtｈｅｌａtics t ｅａ£hers or the

liddle school ｗｅrｅ ａｌｒeady ｗell　educated　in laLhe ●ａtics at ad ｖanced nor ｌａｌ

sch001 0runi ｖｅrsity.lh{!refore forlal isl of teaching lathelal.ics in Hode A

is nol due Lo the ill edu ｃａtiollof teach{!rs ｏｆ ｌａthelalics in c ＆se or Japan. ！t

can be said that ｗell edlJcated teachers in lathe ●alicｓ ｌａy be nece5s ａry. bu1 11

●ust not be s ｕfricient for transilion of highe ｒ ●od{!0｢stage.To kno ｗ ｗhat

kind or force t ｏ ｇｏ to a high[! ｒ ｌｏｄｅ ｉs ●1ghl be v ｅry ilportanL t ｏ researc11 1nlo

expected tr ａｎsilion fro ・ Hode B to 140de C.
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lａtics teache ｒs tｏｄａy （Dossey ，1992 ）.Against ｅχternaI conceptions ｏr ●ａthe-

latics there are int ｅrnal concept ｉｏｎs ｏｒ Aｒistole ｒian ｖieｗ ｏｆ ｌａtｈｅｌａtjcｓ ｏｒ

ｌａtｈｅｌａtics ed ｕｃａtｉｏｎ （Doss ｅy，1992 ）｡

lf ｗe eχpect the t ｒａｎｓition fr ｏ● Hode B to Hode C jn lat ｈｅＩａtics educat ｉｏｎ.

teache ｒs of ●athe ●aLics should bear ａ ｃｏrrｅsponding suitable conception for this

trａｎsitｉｏｎ，ｗhich should be an internal concept ｉｏｎ ｏｆ ●ａＵｌｅｌａtics. By ｖirtlJｒe

of the analyses pe ｒfoｒ●ed in the abo ｖe sections. 0ne of Lhe lajor and necess ａｒy

transitional fo ｒｃｅs fr ｏ● Hode B to Hode C i ｓ the teache ｒsl pos ｓｅｓsion of

internal concept ｉｏｎs of ●ａthe ●ａtics ， ｗhen they are ｗｅＨ ｅｄucat ｅｄ ｉｎ ｌａthe ●ａtics.

Hinato and llalada （1994 ）has contended Ulat t ｅａｃｈｅrs ’ eχtｅrｎａｌ， ０r Plat ｏｎｉｃ ｖieｗ

of ●ａthe●atics ｃａｎ ｎｏt ｅｎsｕre the subjecti ｖe lea ｒning ， ｗhich i ｓ al ●ｏｓt the ｓａｌｅ

ａs the lea ｒning qualified in Mode C.

CONCLUSIONS

ln Japan it has been said leache ｒlｓ ability is the ●ｏst i ●poｒtant fact ｏr

for good education ， ａｎｄ up 10 the presenl t ｅａｃｈｅr ’s abiljty ｅxpected is al ●ｏst

only the abilily in acadelic ●alhelatics ， and in addj tion ，if per ●itted. ｅａrnest

rｏｒ teaching ， ａｎｄ ｐｏsiti ｖｅ ａttilude t ｏｗａrd stu ｄｅｎts ａrｅ ｄｅsiｒable. This

ｅxpectalion coincide ｓ ｗi lh Beehy ’s Iode1 ， ａｎｄＩａy not greatly ｖａｒy fｒo● country

tｏ ｃｏｕｎtｒy.HcGalliard （1983 ）suggests lhat leachers do not possess abililies

to picture deep and ｗide goals of 圖ａthelatics teaching forrealizing p ｒoble ●-

sol ｖing ●ode ， and they ａre n01 so educated and not so expected.

The study in ｓists ｏｎ thal the transiUon of oathelatics leaching 10 Hode C

necessi lat ｅs the Leachersl possession or internal conceptions of lathelatics.

Seｖｅral pr ｅｖiouｓ ｒｅｓｅａrches （Ernes1.1985; Tho ●pson ，1984 ； Brｏｗｎ，1985; Cooney.

1985: Kesler ，1985; O ｗens ，1987; Tho ●pson ，1992; Dossey ，1992 ）suggested that

conceptions of lathelalic ｓ poss ｅssed by leachers affected lor ｅ ｏr less their

teaching of lathe ・ａtics. Tho ・pｓon（1984 ）t ｅＨs us thal leachers ’ belief about

ｌａthelatics and teachjng plays ａ significant ，albeit subUe.r01e in shaping

theiｒ beha ｖjor. lf he had conducted his r ｅsearch bringjng a rocu ｓ ｏｎ the teach-

ing lode as in lhis study. he ｗｏuld ha ｖe found concept ｉｏｎs of ●ａthellalic ｓ ●０ｒe

i●portant.　As ciled abov ｅ， Minato and llalada （1994 ）concludes that l.eacherls

Platonic ｖieｗ ｃｏｎtｒadict ｓ sludent ’s learning of ●athe ●ａtics in Hode C.

Concept ｉｏｎs of ●ａthelalics ｗiH be dealt ｗith a ｓ ａ ｌｏre and ●０ｒe jlport ａｎt

fact ｏrin ●atｈｅｌａＬｉｃｓ edu ｃａtion （|lersh ，1979: Br ｏｗn，Ｃｏｏｎｅy ，ａ Ｊｏｎｅs ，1990 ）.

110ｗ can ｗe sol ｖｅ the proble ● of teachers ゛ possession of e χpected concep-
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tｉｏｎs of xlat ｈｅｌａtics?　 Ｃｏｎｃｅｐtｉｏｎs or lat ｈｅｌａtic ｓ ｏｆ ａ teacher ha ｖｅ ｂｅｅｎ ｆｏrｌｅｄ

ｌａｉｎｌy thr ｏugh t ｈｅ ｅχperience he ｗａｓ tａｕghL by hi ｓ tｅａｃｈｅrｓ. But his t ｅａｃｈｅrs

ｗｅｒｅ t ａught by their t ｅａｃｈｅrｓ ， ａｎｄ s０ ０ｎ.This situ ａtion is ｅｘactly alike in

case of gene ｒal ed ｕcat ｉｏｎ ｆｏｒ ｒevising Leache ｒ ’s ability in de ｖeloping co ｕntries

desc ｒibed by Beeby （1980 ）.ln this par ａｄｉｇｌ ｃｈａｎｇｅ ｉｎ ｌａtｈｅｌａtics educat ｉｏｎ，

pｒｏｓｐｅｃti ｖｅ ａｎｄ ｉｎ-s ｅｒｖice education pr ｏｖiding ｓｏｌｅ ｃｏurs ｅs of ph110sophy and

hi ｓtｏｒy ｏｆ ｌａtｈｅｌａtic ｓ， and hist ｏry ｏｆ ｌａthe ●ａtics ed ｕcat ｉｏｎ ａｓ ｗell as

ｃuｒｒiculu ｌ ｏｆ ｌａthelatics should be requi ｒed｡

Ackno ｗledglent.:Teaching practice on the three lodes （Minat ｏ ＆Yatsuy ａｎａｇｉ
，

（1989 ） ａｎｄ their de ・onst ｒａti ｖｅ tapes ＆rｅ ｏｗed t ｏ th ｒee teachers Yatsuyanagi ， H. ，

l ｗａｌａ，T..and Echigoya ， M. ｗho ｗere or is teachers of the Attached Expe ｒilentaI

Ele ●ent ａｒy Sch001 ， Akit ＆Uni ｖｅｒsity.Akit ａ，Ｊａｐａｎ.
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