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Distributivity in Set Theory — Part II —
Yasuo KANAT!

Abstract We will introduce the distributive phenomena which
appear in several arguments on the modern set theory, i.e., the ax-
iomatic set theory. In part II, we research mainly the relationship be-
tween distributivity of Boolean algebras and various axioms of choice.

§3. Definitions of Generalized Distributivity
- continued -

We have already defined the notion (A, f)-distributive of Boolean
algebras, for any cardinal A and any function f.

Then, just like the saturation, we can also define the notion of dis-
tributivity to ideals in Boolean algebras. Moreover, we can introduce
some variants of the notion in this case.

Definition 3.5. An ideal I in B is said to be (A, f)-distributive if
the corresponding quotient algebra B/I is (), f)-distributive.

As a variant of the distributivity, we introduce the following no-
tions.

Definition 3.6. Let .J be any subset of B, and assume that [ is
A-complete.

Then, [ is said to be (X, J, f)-distributive if
Vb € B(Va € dom(f)0 < [bl; = Vyeplzlr = Fv € LIf VL €

[dom(f)]* (b A Ngeg v(a) € J)).

Clearly, in the above, I is (A, f)-distributive if and only if I is
(X, It f)-distributive.

Just like Definition 3.2 in Part 1, (A, J, A)-distributivity is simi-
larly defined.

The following is well-known.

!Professor at Faculty of Education of Yamato University, Emeritus
professor at Toyota National College of Technology
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Yasuo KANAI

Lemma 3.7(AC). Let f be a function of dom(f) into P(B). Then,
B is f-distributive if and only if for any g € ™P(B), it holds that

/\medom(f) Vg(T) = Vheﬂg /\xedom(f) h(T)

The following is a variant of the result of R.S. Pierce in [7].

Lemma 3.8(AC). Assume that I is A-complete and B is pi-complete
and f-distributive with | f| < X and |ILf| < p.
Then, T is f-distributive if and only if I is |TLf|*-complete.

Recall that |A|™ denotes the least cardinal n with |A| < 7.
Finally, we define distributive ideals with “normalizability”.

Definition 3.9. Let f be any function of dom(f) into P(P(S))
and let K be any subfamily of P(S). I is said to be (A, K, f)-normal-
distributive (or simply (A, K, f)- N-distributive) if VA C S (0 < [A]; <
/\aEdom(f) \/Xef(a,) [X]’ = € Hf Vi € [dom(f)]<)‘ Vk € Sdom(f) ([A]f/\
Nacilv(a)lr € K/I and Avok € K)), where K/I = {[X];: X € K }.

Each (A, I'", f)-normal-distributive ideal I is also said to be (), f)-
normal-distributive, or simply (\, f)- N-distributive.

Chapter 1. Axioms and Distributivity

§1. Axiom of Choice

The Axiom of Choice was first formulated by Zermelo ([8]) and has
the most tortured history of all the set-theoretic axioms.

The Axiom of Choice says that

Axiom of Choice: For every family A of non-empty sets, there is a
function f such that f(x) € x for each z in A.
Then, f is called a choice function on A.

On this axiom, G.E.Collins proved that:

Theorem 1.1. (Collins [2]) The Aziom of Choice is equivalent to
the statement that for any set x,
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=UiN{t 3z ealyz) ={t} €2} :yc

This theorem is easily arranged as follows.

Theorem 1.2. The Aziom of Choice is equivalent to the statement
that for any set x,

anm UZ 7& @ — Elv € HZEmz (ﬂzerv(z) 7& ®)

Thus, using the notion of distributivity, we can give an equiva-
lence of the Axiom of Choice.

Theorem 1.3. The Axiom of Choice is equivalent to the statement
that every power set algebra is completely distributive.

Proof. Assume the Axiom of Choice. Let a be any set and F any
function of dom(F) into p(p(a)) such that O # b C N,cqomry U F(2)
Let zyp be any member in b. For each x € dom(F), the set M(x) =
{y € F(z) : 29 € y} is non-empty. If v is a choice function on
{M(z) : 2 € dom(F)}, 20 € Nycdomr) v(z) # 0. Hence p(a) is
completely distributive.

Conversely, assume that every power set algebra is completely
distributive. Let x be any set with 2z # 0 for all z € . Put a =
{z} U Uz and define a function F' of z into p(a) by: for z € =z,
Fiz)y={tU{z}:tez}Ca.

Then clearly © € b = ¢, UF () # 0. So, by the distributivity
of p(a), there exists a function v in IIF with b N, v(z) # 0.
Again, we define a function f on z by: f(z) = v(z) —{z}. Since z ¢ ¢
for all t € z (by the Axiom of Regularity), if t € z and v(z) = tU{x},
f(z) =(tU{z}) —{z} =t € z. Thus f is a choice function on z.

Theorem 1.4. The Aziom of Choice is equivalent to the statement:
(*) Whenever B is a (complete) Boolean Algebra and F is a function
of a non-empty set A into p(B) such that 0 < b < \/ F(x) for any
x € A, there exists a maximal function f with respect to the inclusion
such that dom(f) C A, for each x € dom(f), f(x) € F(x) and for
any t € [dom(f)]<“, bA Nyei f(z) > 0.

Proof. Let F ={ f : dom(f) C A,Vx € dom(f) f(x) € F(x) and vVt €
[dom(f)]<%, b A Ager f(z) > 0}, Since A is non-empty, F is a non-
empty family and for any C-chain f{ C fo C--- C fo, C -+ (@ < )
in F, the upper bound {J,., fo is in F. Hence, by Zorn’s Lemma
(which is equivalent to the Axiom of Choice) F has a maximal mem-
ber with respect to the inclusion.

Conversely, we assume the statement (*). Let a be any set and
F any function of A = dom(F) # () into p(p(a)) such that S =
Npea UF(z) # 0. Let zy be any member of S and put b = {z}.
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Clearly 0 # b C Nyea U F(z). Since p(a) is a complete Boolean alge-
bra, there exists a maximal function f with respect to the inclusion
such that dom(f) C A, for each x € dom(f) f(z) € F(x) and for
any t € [dom(f)]<%, bN Ny f(z) # 0. Clearly for all z € dom(f),
20 € f(x). Soifdom(f) # A, say y € A—dom(f), for some X € F(y),
zo € X. Putting f* = f U{(y, X))}, we can easily notice that f C f*
and f* satisfies the conditions in (*). This contradicts the maximal-
ity of f, and so dom(f) = A and S NNye4 f(z) # 0. Thus p(a) is
completely distributive. By Theorem 1.3, AC holds.

Theorem 1.5. The Axiom of Choice is equivalent to the statement
that every (complete) Boolean algebra is (2)-distributive.

Proof. Assume the Axiom of Choice. Let B be any Boolean algebra
and F a function of dom(F) into p(B) such that b = A, cjomr) V F(X) >
0. Then, for each x € dom(F’) the set A(z) ={a € F(z):bANa >0}
is non-empty. If v is a choice function on {A(x) : x € dom(F)},
and if + = {z¢} is any member of [dom(F)]<2, v(zg) € A(zo) and
bA Nyerv(x) =bAv(zg) > 0. Since v € IIF, B is (2)-distributive.

The inverse implication can be proved just like Theorem 1.3.

The following weaker version of the Axiom of Choice is said to be
the k-Axiom of Choice.

k-Axiom of Choice: Every family A of non-empty sets such that
|A| = k has a choice function.

Corollary 1. The k-Aziom of Choice is equivalent to the statement
that every (complete) Boolean algebra is (2, k)-distributive.
Corollary 2. The Aziom of Choice for countable families of non-
empty sets of cardinality less than k 1s equivalent to the statement
that every (complete) Boolean algebra is (2, f)-distributive for any
firw— k.

The Ng-Axiom of Choice is called the Countable Aziom of Choice.

The following is another weaker version called the Principle of
k-Dependent Choice.

k-Dependent Choice: Let A be a non-empty set and let R be a
binary relation such that for every o < k and every sequence t =
(ag : € < a) of length o in A, there exists a € A such that tRa (i.e.
(t,a) € R ). Then there is a function f of x into A such that for
every a < Kk, (f[a)Rf(a).

The Principle of Ng-Dependent Choice is simply called the Prin-
ciple of Dependent Choice and the equivalent form of the principle
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was formulated by Bernays([1]), and slightly different versions were
formulated independently by Teichmiiller(1939).

Lemma 1.6. The following are equivalent.

(1) The Principle of Dependent Choice.

(2) If R is a relation on a non-empty set A such that for every a € A
there exists a b € A with aRb,

then there is a sequence {(a, : n < w) in A such that for every
n < w, apRay11 with any agp.

In [3], Goldblatt showed that the Principle of Dependent Choice
is equivalent to an existence theorem for generic sets of forcing con-
ditions. Now, we shall give another proof of the Goldblatt’s theorem
and introduce another equivalence of the principle.

Theorem 1.7. The following are equivalent.
(1) The Principle of Dependent Choice.
(2) If B is any complete Boolean algebra and D is a countable collec-
tion of dense subsets of BT,
Then for all b € BT, there exists a D-generic G with b € G.
(3) Every (complete) Boolean algebra is (w,w)-distributive.

Actually, Goldblatt gave a proof of the equivalece (1)< (2).

Corollary.(Well-known). The Principle of Dependent Choice im-
plies the Countable Axiom of Choice.

In the above, a dense subset X of BT is a subset of BT such that
Va € BT3b € X b < a. The D-genericity is defied as follows: Assume
D is a collection of subsets of BT. Then a subset G of BT is called
D-generic if the following are fulfilled.

(1) Ya,be G, anb e G.
(2)Vae GYbe B(a<b = beQGqG).
(3)VD €D, GND # 0.

Thus G is a filter in B which has the non-zero meet with every
member in D.

Proof of Theorem 1.7. First, we will give a proof of (1)=(3). So
assume (1). Let B be any Boolean algebra and F' a function of w into
p(B) such that for some b € BT, b < A, ¢,V F(n). Let A be the
family of all function ¢ such that 1 < dom(t) < w and Vm € dom(t),
t(m) € F(m) U {0}, and define a relation R on A as follows:

for t,u € A, tRu if and only if (1) dom(t)+1 = dom(u), (2) t Cu
and (3) if A\, cgomqp) t(n) > 0 then A, gom ) u(n) > 0 and otherwise
u(dom(t)) = 0.

Then clearly, for any ¢ in A, there is a v in A with tRu.
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Hence, by the Principle of Dependent Choice, there exists a se-
quence (t, : n < w) in A with ¢y any in F'(0) such that ¢,(0) Ab > O.
Then the function f = |J t, guarantees the (w,w)-distributivity
of B.

Next, we will prove (3) = (2). Let us assume (3) and let B be
a complete Boolean algebra and D = {D, : n < w} a countable
family of dense subsets of B™. Let b be any member of BT. Then
bANycw VDn =bA1=10> 0. Hence, by (3), there is a function f
in II,,«, D, such that for any ¢ € [w]<¥, bAA,,c; f(n) > 0. Then the
set G ={de BT: forsomet € [w]< bA N, f(n) <d} forms a
D-generic subset of BT containing b.

Finally, we suppose (2) and imply (1). Let R be a relation on a
non-empty set A such that for every a € A there exists b € A with
aRb. Let P be the partially oredered set with the inverse inclusion D
consisting of all finite sequence s in A such that for any n < dom(s)
with n + 1 < dom(s), s(n)Rs(n + 1). Let B be the completion of P
and D, = {t € P:n € dom(t)} for each n < w. Then clearly each
D,, is dence in P and so in Bt. Putting D = {D,, : n < w }, there
exists a D-generic set G containing {(0, ag)} with ag any in A by (2).
It is also easy to check that |J G is a desired sequence in A.

n<w

The Boolean Prime Ideal Theorem, abbreviated as BPI, is also
equivalent to some distributive property.

BPI: Every Boolean algebra has a prime ideal.

Theorem 1.8. BPI s equivalent to the statement that every Boolean
algebra B is (w, (B;2))-distributive.

Proof. Assume BPI and let b be any member of B — {0} and F any
function from B into itself such that for each x € B, F(z) = {ay, B2}
and 0 < b < «a; V B,. Let J be a prime ideal in B extending the ideal
{de B:dNb=0}. Clearly b is not in J and ay & J or B, & J.
Define a function f in ITF by f(z) = ay if (ay)* € J and 3, € J and
otherwise f(z) = 5;.

Since if o, & J, that is, a, € J, clearly 5, ¢ J, and so (3} € J.
Hence for each z € B, f(z) is uniquely determined and f(x)* € J.
Thus B is {(w, (B;2))-distributive.

Conversely, assume that B is any Boolean algebra. By our as-
sumption, B is (4, (B;2))-distributive. Let F be the function of
B onto p(B) defined by F(z) = {x,z*} for each x € B. Clearly,
Azen V F(x) = 1. So there must be a function f in IIF such that for
any t € [B]<*, Ayey f(%) > 0. Let J={d € B:d* = f(d)}. Then if
ryy€Jand z=axVy ¢ J, f(x) =2% f(y) =y* and f(z) = z, and
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so f(e)ANfy) ANf(z) =z ANy*AN(zVy) = (xVy)*A(zVy) = 0. Since
{z,y,2} € [B]<%, this is absurd. Hence if 2,y € J,z Vy € J. Since
1"=0< f(1),1¢ J. Ifx ¢ Jand z* ¢ J, v = f(x),2* = f(z¥)
and f(z) A f(z*) = 0. This is also a contradiction. So, either x € J
or x* € J for any x € B. These imply that .J is a prime ideal in B.
Thus BPI holds.

Corollary 1. The following are equivalent.

(1) BPL

(2) Every Boolean algebra B is {w, f)-distributive
forany f: B = w.

(3) Every Boolean algebra B is (4,(B;2))-distributive.

Corollary 2. AC implies that each Boolean algebra B is {w, (B;2))-
distributive. And so, AC implies BPI.

Proof. Let F be a function of B into [p(B)]? such that for every
x € B,0<bA\ F(z). Then by AC, there is a maximal function v
with the inclusion such that V¢ € [dom(v)]<* bA A,c, v(a) > 0. Then
we claim that dom(v) = B. Otherwise, there is a ¢ € B — dom(v).
So, we have Vd € F(c) 3ty € [dom(v)]<“ bAdA Ayeq, v(a) = 0. Then,
putting F'(c) = {d,e}, bA(dV e) A Nger, v(a) A Ngey, v(a) = 0, but
b<dVe, hence bA Ayey ¢, v(a) = 0. This contradicts the property
of v.

On Ramsey’s theorem, we have already known that:

Theorem 1.9.(G.Lolli[6]). The following are equivalent.

(1) Ramsey’s theorem, that is, any partition f : [X]> — 2 of an
infinite set X possesses an infinite homogeneous set (i.e., a subset H
of X satisfying that f[[H]? is constant).

(2) Any infinite finitary tree has an infinite branch. ( This is called
Konig’s lemma ).

(3) Every Boolean algebra is (w, f)-distributive for any f:w — w.
(4) The axiom of choice for countable families of finite sets.

In the above, an infinite finitary tree is a non-empty subset of
Sa = A<Y satisfying that

i) A is an infinite set,

ii)ift €T and n < w then ¢t[n € T

iii) if for all s € T', there exist finitely many ¢ € T such that s C ¢

and s # {.

Though Lolli proved in [6] that (1), (2) and (4) are all equivalent,

)

we shall give another proof of (2)<(4) by showing (2)<(3). The
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biimplication (3)<(4) is immeadiate from Corollary 2 of Theorem
1.5.

Proof. For (3)=-(2). Let (T, <) be an infinite finitary tree and 7T, =
{p € T: the order type of p with respect to < isn }. Then clearly
f(n) =|T,| <wand \VT,, =1 in By, where By is the completion of
the partially ordered set (T, >). So by the (w, f)-distributivity of Br,
there is a function v of w into T such that for any n < w, v(n) € T,
and for any t € [w]<¥, A, c;v(n) > 0 in By. Clearly v is an infinite
branch in T

Next, we shall show that (2)=-(3). Let b€ Bt and f : w > w
and let F' be a function of w into p(B) such that for each n < w,
[F(n)] < f(n) and b <V F(n).

Let T be a tree such that Ty = {0} and T,, = {p : p € <, F(m) and
bAN<n P(m) > 0 }. By induction on n, we can prove that 0 < |1),| <
w for any n < w. Set T' = |J,,,, Tr, and let < be the partial ordering
on T defined by s,t € T, s < t if and only if s C t. Then T is an
infinite finitary tree. So, by (2) there is an infinite branch b of T', and
clearly |Jb gurantees that B is (w, f)-distributive.

And we can also prove that:

Theorem 1.10. The k-Dependent Choice implies that every (com-
plete) Boolean algebra is (w, h)-distributive for any function h : k —
w.

Proof. Let h be any function of s into w. Let F' be any function
of k into p(B) such that for every @ < s, 0 < b < \ F(a) and
|F(a)| < h(a). Let F={f:dom(f) C k,Va € dom(f) f(a) € F(«)
and V¢ € [dom(f)]<%, bA Ages f(a) > 0}

Let R be a binary relation defined as follows: for each f € F
and for each sequence t = (t; : £ € «) in F, tRf if and only if (¢
is C-increasing and Jran(t) C f) or (¢ is C-increasing and Vg € F,
Uran(t) ¢ g and f = {(0,a)}) or (¢ is not C-increasing and f =
{(0,a)}), where a is any element of F(0).

Then for every o < k and any sequence t = (t¢ : £ < a) in F,
there is an f € F such that tRf. So, by x-Dependent Choice, there
is a function w of k into F such that for every a < &, (w[a)Rw(a).
Then we claim that (i) for any o < K, w|a is C-increasing and (ii)
for any a < k, Uran(w[a) C w(a). But this is easily verified by
induction on « < k and it is also easy to check that v = |Jran(w)
satisfies that for any ¢ € [k]<“, b A A, ey w(a) > 0. Therefore B is
{w, h)-distributive.

Corollary. The k-Dependent Choice implies that every Boolean al-
gebra B with |B| < k has a prime ideal.
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How Can We Make Teaching English Sounds in Japan More Effective?
— Put Huge Emphases on the Strength and Duration of English Consonants —

Hoaog —*
TAGUCHI Junichi

|

FREIZ HAGERICHAN, FERNIZNCZ {, MATRVWFEZVTRT LT, FERKFHEPIRZMATITIEA,
32— arZEDd, LML, TOFEOMINE EEEEDHATRELEDEHENTVEWL, HEDHTE
HEDEHINTOHRNVERELSNS,

CORMTRET, FTHROT—22HNT, #EERETFERNSZ NN L, FENRWTE, FEHEORENET ST
LmRd (D,

RICHIE UTHFELEIE, BOHKBEOEIMPRETILNTELZFETHDL LWV EIEZRE, BENICIHA % HAGE
FITEFELEROVCEES T L2RL, BPERBNZHDHIEL EZ E5 TIUIHICDIT % T EATEBDOREE
DO—lizZfiNd s (I~M), ZLTEHLIC, HHRE (IV), ME, N& (V) &, RORSBEORIMmET LT
ZFETHD, MFTLTEESETLLcaI o —varyiens b, ZoEEEOHZRT, (TORTE,
HAGES L OEWEBEN Y572, T L THRiEEZH#>TW5,)

DUF, W, AAADNEFLIATHEZSCEREE (V- VD, HE (X), THIERE (FEEEREE, @B
BEMEZTRC2) ILDWTH, HABELDENL, HHRODOMEEOHZHATS (X), mEIC, MRS
BHEZXABHDIE, EROENZED—RUCHHREEZLZL NS Tez2@mlfl L Tifn <<% (XI~),

Abstract

In English language consonants are far stronger and dominant than in Japanese language. Strength and duration
of consonants are crucial in communication in English. But in Japan, notably in most of Japanese schools, this crucial
importance of strong consonants seems to be neglected.

Data from researchers show English consonants are longer than Japanese consonants and often gets even longer,
taking far higher percentage of time in speech.

To take an example, English L sound can be made very long and continued until all the air in the lung is exhaled,
whereas in Japanese 717 the consonant is over in an instant. Effective ways to make students understand and acquire the
duration of English L sound are shown from my experience of teaching for decades. English R, M, and N sounds are also
durable and duration helps convey not only messages but speaker's emotions and attitudes. How to make students see the
difference and acquire these English sounds is explained.

How to show the difference and teach the knacks in pronunciation of plosives, fricatives ( including TH sounds which
are hard to acquire for the Japanese ), H sound, and then vowels follow. ( English vowels are often pronounced like
plosives with high pressured air. )

All in all, it is the air pressure and its burst that make English sound system so different from Japanese sounds.
F—U— R IEERERE HAGRS LIGEEOEY JGEETEORE T REOTEL
keywords : teaching English pronunciation, difference between English sounds and Japanese sounds

dutation of English consonants, plosives, consonantal vowels
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ENTHARBOHMNE, SFATCHRBEICET, 4 VY Z—3

FEDT FLRAEHERDZRIETIHTEC LICT
%)

INERI S IERORIH & UTHEENRZEICA DD, B
GO LR RFREOFREICHENEWIMNIEEALED XS
to Tz BICHIC D TE LWEERS, DD, HA

FEERE & LCRIC DI BN EJGES R T 5 1)
b‘ﬁ@ﬁ‘p@*ﬁ“(%% HRATHRFETIEZERL, &'
?S*EH: L TCOHEAKERNZE E native ZELLZDTE
<, AARGEFEE L LTO identity ZLoh D Fio 7z
communicative 7R HEEEE D HARDHRGEHE DIFGICEET
5T ERFEV, FAOA0FELL EOER TOHREREERN 5
BT FBA 2 DL FICRR LT <,

I (1) ZEFEIEFFFHELTRL
— F—A2THRLES ® —

. ZEKEDOENCDONTINGNS C LI3IFE AL TOI5713, #EEo RER) & [TEER &,
b\&b\gf%,{kyb\;}@% CiNii [HEERZIEE | T v b FEENTEXH ORI DR T L TV 5, (%ug F
Lt OOHict, Sl FHOMMEREE ot 07 A BTV TT YR, ARA i A

ZVTEE, AZOZTEE, HAGE)
(R1)
0,06 - English #:35
EN Dutch 21‘5 .\/ﬁgg
DU
0,055 _ Polish R—3 > FEE
- (stress-timed languages)
0,05 - IT
poL ©SP
o French 75> X3E
o] 0,045 | CA Spanish A+ G5
s F ltalian -7 %) 738
, JA Catalan /1 X0 =7 ##
0.035 + (syllable-timed languages)
0.03 Japanese HZAGE
35 40 45 50 55 (mora-timed language)
%V
Xéh: BB XA 2—DRENXSADREICHSHZEE (BEDES)
Yl i FEISAZ—DREIDEFERE (FEORIHLENCSL Eb%ﬂb‘) (Ramus 2002, p. 30) (H_E3=#E 2009)
Xz W5 &, BIEEHAGETIIFRETEDRISI %EDIC HAGEORERIZ, XY TEEPANA Vihk EEDN

ﬁbf HaEh ’CCif"MO%
BiE, HAFD 47D 3 THEWVIC

MiEv (DFED, RFEDOR
TER), £z,

N ENDI— r://w&;kﬂyvt%ciébw_%u\
HAGEIRIENTFRTHZDICH LT, B FEINE
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RIEEEABIEA D,

Yiid, 757 IAX—DRESE [Fiilsi] OFHER
R, RESIFICES L&, 78 (xrEdEh O
EMENSHBVELT B 2K TS,

HAGE CIIEREDNIFEINE L, FEOETIRIE
FE—ETHEOZLENT EDHERTE D, Xl
EHEDED L THAG TR AR, BIMEE &
LS Eicizb,

HAGRIC LIS % &, HEEFEHOR S OEERAEIIE
HWICKREV, ThiE, F& (PFEER) ORI
W2 d BT EZRLTVD,

SN ABE, HAHRR HMEOTFHE) + (BE)]
ML= MR > TV BRI, AR AFTHITFIT7 )
(71713 THH, 0> DF S ERFRIIEA D,

BRI BRI R IR0,

ZAUSKH LT MR TP E L, FHOERIHZE
ftg2 M%) L, Fiihvlidsceids .

I (2) HEFEIEFFEFHELTEL
— TR THERLELS @ BREE —

WSS /p/ /t/ /k/ T, VOT (BRDVIBE > TH
5, AR B ETORE) ZHE LT — 2055
(Nagamine2011), 7 AU HANEHARANIRD X 2 E >
TEHSWVELZEDTH S, (F2)

—TREICTDEEAND
/p/ - pit, pat, put

/t/ --- tick, tap, took

/k/ - kick, cap, cook

“Say again.”

HAEREFRUZLLT D@D . (& 3)

VOT(voice onset time) Values of

Native Speakers of English and Japanese

/el [t/ /k/

English* (American) 58.00 70.00 80.00
Japanese** 30.00 28.50 56.70
(B {21000% D 17)

*English data was taken from Lisker and Abramson (1964).

**Japanese data was taken from Riney, Takagi, Ota, & Uchida (2007).

RIS FHEZH 5, WEE NI VOT (THERD
XoThb, FENHIEY 2 X TORED &, TFEOFR
Bl ] EEX 5ND,

/p/ DFEFREIE, 7 AV A ANEFETIEHA AR
D 2V, /t/ TR A EH2.56%, /k/ TldKI1.4
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B2, 7AVANDTH, FEREHNICEN,
FENREVDIE, HHIFOZRDENDENNE TH
D, WERREOZEDIANDRN DI, BERERTO PSR
FBOZELENEOD S TH B, ZEXULZED B T2DHDH
PR (E2Z2WDH 5720 T2 A O &, HEET
FHAFEL D LAREW,
FREORARAE DR EZ L DB L !

BOARX - ZEZEDNEE S — imOBER
- FEMNRCES
B8, EOT— X TRAEERE Lo TOEVDI,
BHEWERE /b/ /d/ /g/ TR TFEDEITET 2D 1S
DMLV IZERDNS,

oI (3) —HFEFEDFEITRL —

FIZIE, BEBEDOL, RIZVW STHMAIEES

HAGE [F17) LE->T, HED L, R EFHLY
TV BTHEMIET T ENTE S,

HAZE S TY UMM Cld S —m cikb o
THRFICBATT %, NIV, -0 ITDEEZHLEL X
S IEMAESTH, U BDIEREDO T 2T ER,

FUSHLUTHFED L, R i, 55 E2E, A
MR LT ENTE B,

PEPEEEO L, R & (BFICIEM, N&EHID), ik
Mg LEMEN TV, HIRF) v LBk, HFED
liquid MEfAk, k) IS 2FEEETRENTE 2,
ThiE, ERomNnEIEHizD (S [=mE] &
s, WELD (BEE) 70, Wb TEH
JTHENEEDICHEB & LBBRNAD S,

FEERESED R & E, RRRHIEIC K> TERZNT
IT 4 —hH3H, FAOHBEED TiE, WL DOhOFI
ZERNT, EDEKBRO NS Ko IcHEE s K572,
FETHOENSEEZ LA UL ELHIZEZDT MB35
WTE] & RERE EMEN3 28T 56H%,

(HAGE [917) LEEMIC HE) EENTVEN,
BECIE T X% (tap /flap )] THH, —BTKRD
5 g EESORFEYTHA D)

HEMBELTED, I917) B TFEN—BTKb-o
TRZIBITL, [F] ZHIEILTEMHUTZDERER
JEDICHLT, BFEOLE, REZETFERLITNLS
TEEL I 2,

[F17) OFEN [HEE] EMENZ01E, A
DRH WEDHTZD) ZIECWTHEIEENSTH B,
ZHUCH U TN EEEE TIE LB RE, HTHICHE
T3, TEZHLUEDZECHITEMEICHE O
7%,



FH

M LEICOVWTELEAS

LEIAARBEDOSITELIRES L X EDNED, Bk
WS E 5585 DE, ERHF BTN THEND
X3 THD, Mo THAHICEREDORIDAZ N EE
hbh3,

m (1) LEO—MRMGIRELL, TORM

L&D T —RVEHREEE, [ EORTEOAITRIC
FHEETCHZHT ) I EORBORICEZLYTTRZ
H T EOBZEICE 2L T CRZHT ITH D1 2 Z—
v b EOFIZNSODBEFTHEEV, (BIF, KX
FOEDE, FHTHEHWZIZE 720D

1)

« LOFEEE, MORZGRO LoffFRlici#E < 72
T, BRICEETEET, MYRTHEE
https://mysuki.jp/pronunciation-rl-110

H2)

-TL) OFEFE WOKZE EOREOMIBS 7
Y WEOETEO0K) IKH->TiIiEbLr v e
MLEDS, FOHUNS B2 LENSHEL
9,

-TL1 i AFETTDT, FmziRE & Ehan
LRELET, DXL, DEICFZYTT. D
EMMRE L TONIFOK T,

c FRDEKSICRELTHB & BY AT WEE
MTHERVET, INMHN L] DFEETY,
COREYHDESEEZ LMD T T EMRA
YFTY, (B X EEE.com)
http://canadaryugakukan.com/english/sound-

L7z« > 2=y b ECH 5TERDN S,

THOWVIIREFEOMED 1 DI, HROMBEICH D,
PEED L EFE, S [ LowZE | [ Lot O] 1
DOHIEDE | LIFEINE T L RNE, LhrLTh
Tl, SEAEDMNERANZLICLENTES LT

LEOHANCIE T917) & OERMEDEVDIET
KON DICK W IITIDEFAMEEWEDHTZD TN D,
(&, AAEEHEDEDEVAR] EEEPTL, 5
7] TLEORHZET ST LICDOBEDHRT,

£ 9 1 DOMFEIE, HEOUTHTHS, Hl1 [FD
it D EOMIIHICELS ) O&kHilc, Fz MEL]
(DT3P TE] EWSFEIHZ LTS T —ANE0,
UL UEED EORTEOE (Pl 159 CHnTL
FARLHEEFHE RV, SO SR1CELENHENTLE S
MH12, ERLENHTHERNDIL, HizEBoTRH

]

JlEg —
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TLESTWS, HAAD L EDOREDZOLNEC ICH
%o

m (2 EAGLEOHELADLHS : FHLLE

HEOHOENTVWEWVWESZA, LHFIEZHRIMID
LRICREHM U TRET2HEG0H D, FnUCEHL
L &S H %,

Bz TR EZELLBUBE] EWVWOAR (R
1975) 72, HEERIEFHETE, HFEHIEELZTZO
& TESRHICEWE Z ] EIBRNENTWVEMN, EED
A TIEEICEH L THRESIN TV, FhiE, K
ZHLOET D [FEEMEE] ICBESML TW,) TH
LLIFERHTEEWSfgEE S T,

AVE—2y M ETE, HHL LEHREZHET 28
EY A WL DEH B,

(YouTube : HHI L L EHEEDH 1]
[LOHEFITHORE L —HICLTERCENT
]DFO LHEIFZHLTEHS LTS,
(BT =TT 14—
http://dandyrandy.net/?p=1061)

T DY A ME, native speaker IZ KB EHL L OH)
EIZY 7 ENTWVS,

(YouTube : HH L LEEEDOHEI 2] (HI1 DY >~
7 %)
Pronunciation of "L" and "N" in English - Accent
reduction for Mandarin Chinese
6:15H7O M5 TLETHERU K S ICEAHS C
ENBHB] LS FiIH% native speaker HEDY LT
[AY

(YouTube : &HIL L &F5EDHI 3]
English: How to Pronounce L consonant: American
Accent
https://www.youtube.com/watch?v=pejo6 YC_BnM
(1:00H7z0h5 THRHCIZEZET | LBGE L
BICHAL TW3)

(YouTube @ &HH{L L E45EDHI 4 ]

English Sounds - L Consonant - How to make the L
Consonant
https://www.youtube.com/watch?v=FPOjHNoFqWo
1:00 72005 TLOFHZFICII 2O HD, HZ
R DT SBADKIHC DT ZD L, HEOMNSH
gL LBGE & BICHP, GERE, 13 &E
— ¥



HARERIEREE NOHGEFE S OFRIHREE - HGEOFE O E LR DR S 2B S L% —

(YouTube : FHH L L E5EHDH] 5]
How to pronounce the L sound with Teacher Steve!
https://www.youtube.com/watch?v=Hgc-qY_Y_Nc
240720 25, T(HTHDOBICERZMLYTS
POHLHEHN) Lo NTEeEE RO
LHB) LBBRE LBICHIND S (HMHTHY
5 EHDOEHETE>TVS),

(YouTube : FHHIL L HHEEDHI 6]
[That] > CTEATCEIH? [Thl OFEHIZBE"
PIRA Vb
https://www.youtube.com/watch?v=kLD2]JiPFaQQ
CHIEHEMMNEHARAN, THEZ B A 21 F2W,
LELEFHLTHA TS, 3205005 all z
HHHU L 5,

DLE6HIH T EEEE > DA,

EES, 7AUDANIKEENEZHLTL 2R
HFITBHENHBEEBRLTVS, UxBRADBHEHE
FTlk, AFVANROEDFRIHEHIEVWESEL,
YouTube THZ 5 W HlERYLTZ5720)

m (3) MEHLLE FEOMR :
5171 EDEVDIE>EU DL S
A1 e
(HEx2HTLE) &b, Lk I57&ES ] L0
TN, HEMICE, ONEEMICEIE>ZDHIRDT
5N,

FlRi2

SHCHITW BT, HED5[ AL 21 X VT WEN,
ZD7 L EDOFRHMHERE NI U,

o0 (3) THRZESIC, 7] OFFIE—BTK
b2T<{Ho>EHLcE HEHE) THHDICHLT,
FELER, BETALDOTVER, Ehd [Hkd 5
LDC & Zil L TEEHEICHRDTNE, LEEE
WCIRIERICIARN D 5, G L L SRS [Hkid %
LDT &) ZHICDIFRT L, native speaker DIiGEH
ffiic, &MU LEEEOEHzAA LT A, [tk
ENTCICLEEHES XS ICkoTz] LEESTNEIK
EnzcetdH s,

M (4) "&EHLLE] OEFENGREE
O [Fez LowikE D afciig ) GEHLEED
Hek LORRE DN T LT, T917) LOF
(IEDEND, HFEHICE > E D DA%,
(LIrL, To>EDI17H] TH-HANS, ¥o
I UIEE S —BEC 0 AATLEY, HEEL O M

15

B DHENT ENZV, TORD ORARNE,
HARNDHEEZICEN TR native speakers (& L%
(DDED) FEIFFEEI - T NEWN)

@ [EREDNE[-AT & LRy GBI TsiE)

ZITHhio b LEET /7=y U, ODHHICAZEL
BT, EhERICMNE S5, e SNz
WEIIREGRD DL, Faeifid e MZoEL ] M,
FRRKZEVEDIEZD ERKENDT, IR ZITIINE
MREVELEDENSEENTZONX SR DODIFENETL
AEWV], LAZWCET, HEELEEITEES L
MA Ty FENRT L,

@ TLIEMEY G LVIA A=V EREESE S,

G UC RS IR, B TROE L =k
F%, 2OTET, LEFRHENZSTEW L TEEE
FBZEMNTES (HRANCES TR ETEREDD R

B ATy REND, TNLKEETHL LE
N2 TSR

@ MEOBFLEFKICEZIEE S, ERHLIEEEOR
EE (HOH ML)

RE, HFITERN 5DV E E T, LaliLulelo &
HEBERORSE T %, COE, HAFX, 51-1A%
2, 5l2iAE 293N, WU THARS Z & TR
ICH 2 ¥ %, KF A C LaliLluLeLo, LaLiLuLeLo,
LaLiLuLeLo, LaLiLuLeLo .. & EAW%i< RO #DIRT,

T THEMERBIC, TREEIEEI-RAES &T5D7E
5571 EEZTED S, [ENG2IART=MNZ DI,
HAFRZHZEE T2 iR TWERWNS] &0
FEMENEESINLV, MENTHERN] 2T TR,
[EONIMED IRV TEICEKDINTIELY, HA
FETH oo EIcE, HIXUTZIREEZR keep T 5721 D
AMNEWV. LEAICEDH N L7z Liswe, ToiEikkx
120 LIdHZEW,

{537 CLaLiLuLeLo ABHEMA ] EEONSENHTNS
REEZZ DT, HAFET A 7T DK S KBRS
b, EfEZBENS [BREUCNT S [T UTE
MEHILOIEWVWIFEERENE, Ko, &das, (%
FRIE T EDED S AZ RN TENR EJRE L,
BFEIEZ DOBIC[ERO L S I DL B, (HET 5D,
HVWEVWREFPRIDLIICE>TLESTED, mlkE->
TLEH L Io I BlIcH b, TOREDHZDHEN
CEIENT S HBOFEEWD HERKREL MU 2, L E
MEHIEIC 752 % D & S ERBIEIS 7 A 7 A D HAZEREN L
<L %o
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® MEHL LEOEEL

FFdD NEFERIE TREIROLE ] —H10[E &, T
17 CLaliLuLeLo ABHEA] —H10EZE~IC LT 13
BE L TCETE 59, lLaliluleLo HERIEMA ] &,
LTI O EZEI AVE S HES Y 5,

B CicigE s, BERTENHTWE DM, D
TS D L E L ERIRNT,

® ILEZHLELND, ERISIKIFLHT] — L&
ZE ST %

[JEEEDIZD LE] B THAENDH>ET O 175 &
ENEZ LRI DZFEEBICAA—ILTELIIC
LiV%%L@%ﬁ@%kmﬁjibﬁrﬁ@Q%tﬁ
LTHILHE TR0 EMIE, EHICHIRND 2 DIENZ
DEZHLENS, 2 E5ICac LB LETS] &
WA Rk 8%, T353R ETLENELIC
wbENg, TOREE, FEITELEVTOL, B
LH LB B 572,

Bz, light [lait) DFREZ S, HEEMUH LGNSR
DEL] Z 8T, [atZHrEd, light OFEK
WBHLETE RO LE] T, FITOFEDOLIICH>
EORBFICBITLARV, A A= L L TE lllight <5
NG

M (5 LEDEF:
EHETEVDLEDNA v E—I 25603

FEEETEDFIRDOFETH D, FEOEENHGE
Lé}:ﬁ HOEL 2L ZT0D, ZHUCH L THAGE
&, RENMTHD, TEZEENES T LITEHT 5
Nd, TO2DDEEHRD LM, HARANDHGEHRSZ
HFREETHFERNTZEEEA D, ERBZF—T—FICT
% &, HE2 ZEOZFOEVHE-REBIEART VD
& LNE,

WD LW, V¥ AR—HV A EEREMBA
DFFOHICIE, WMOFFFAEN KT EDNENIEEH
IKHRELTWBEAEBENS, ZDOHIE LT Mutsuko
Kawamoto & A DY LFEFH D IV Z 484 L 7z YouTube
Z o T B E Tz https//www.youtube.com/
watch?v=Dw_qrBccKsk (1 7208 <50 5)

Mutsuko EAE TLIERMDZADNKRE | | LRI
LT3, RIEDHZHTO T2 A] T, HLIFZERN M2
DLE] EE-DERALTETH B, [Tlove you. &
love D 1S & AWix\\ EFERIC IR 7RV EHEIEE 9,
LEDZADNIZNWEELBE LR NDTH %,

IV EHFEREBFLAXE 151781 DEL
FEER BRI FERI TS TERAMEL2E5TH

]

JlEg —
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ZOICHLT, HABIIFOFEIGERZHNT—HT
Bbhd, BVWHIZA 5L, HIERIFEOE, HAEIITIE
HEXE, XORHZT B L, HFEREELDTL,
TITDFHERIH>ETHET,

IPA (EEHREE) Tid, WEERE 1] (REELE)
HBNE[L] (FOEHEE) T, Z170OFHEE[ ] G
TH tap DBV flap) L ENB, (BRETITHEFER
B TERL, HAREOD—<FRL T/ rarirure
rot#HLTEH, RELEITORBEO—REEZEAS,)

FGEERIE (1] THAS B[] THA 5D, HEHD
RAKHESL L TXKIRDOB O EZ DB T L THEEEE
G, SRR LTS ENTE S, X
To, —TEORMEH TRV ERBEINENETLED
b, WFETWHLEHERULL, RED MEHH] 72, K
WEHRIFEMTIE sonorant [#XH% ] LLENTWV5B,
In English the sonorants are y, w, 1, r, m, n, and ng.
(Encyclopaedia Britannica), 7z, resonant &5 C
4 5%H% (sonorant & resonant & XL (F5)
DEM .

HARGEZITO T EIE 1 BIKHZ tap LT LE STz H#
OB D> TLESDTILEL, FICEZEAE
B9 %, 9707ZR ThoX &) 72

FEEREOH LTI WAARHRIHENS %, [HF
B THERBNCE A A [ERz2RSE B2 (K
EODTENESID) | THEZBGICKRKSES ] [HZRIC
5ok B | ITEORZEmDD ] [FHOWY A RZREg
D3] [HEZ2ENTHEORAZKIFICDOFTERAL
HRo>TWAHDZHRLTHS, KALSEL THEZH

T R EZREEIAND %,

FAEOZTIEDT [u] OZFEHLENS, HEKH
IZONIRNESICL DD, BIZWANAG o IE>720 il
F720 LTHT, BROZ(LZHD TEL L2000
DTEBEVNEERS>TWVWS, £9952 LT, WBIEA
BEINOOIFOEFEDMERIVIK, HOEZ H7 DREE T
EHRBTENTES, it sonorant 72 R 2 H 7 TE
BARA—TTHB,)

ZRIEFHIADN D 20, FHE TN THFEEODT &I
IR L, JGED RO RF (baWik MEERE)) &,
AAGES1T [HHEE ] OFODIFMICIEHRIATI N TV
Vo TOTENTFEDRENEBA L HERWERKD—
DIE->TWVWBEEZEND,

REMNMHZNE NS T LIFHIC 1 FEDOMETIE R
GO ooy —varvzfiEdT s Licdxns,
BIZE, Right! TZDEF0 721 ), Wrong [ ZHUERTES
T3] EVWSFERERDBZODENE, FHLORFICH
FIJEDE,



HARERIEREE NOHGEFE S OFRIHREE - HGEOFE O E LR DR S 2B S L% —

V ZHEl, MEH, NBD MEUE]

HAGED =17 & 117 675 T<H-ET0HE
LT QUITHBZTANEBITT 5, ZHUTH LT, FFEMEN
EHiZ (LEREBELRIUTL) FEMNIZSRERIARE L Th
HREZICE S DNEATH D, sonorant [BXFH | LI
BN3iIcE5ETbh L,

PEEME T, OZEACRD SN THh RS
BB, JEENSETIE, Oz RO ENToH T

SBRIFICH %,
COMHE, NEOROLE, RENHSEIO [ZX] &

FHAT NI A A= LT NES D,

BHEOE 1 hoHmAN -k 51, WEFSIITAH
AFETFEL DB [RWV] 5 23S [BETIHET 5,
MDD ZFWRICEEA S N5 DI, Fl 21X It's mine! [Z
NIDOX (BEIEOUEND) | ] DX IcHD TR
THRETHD, mmmine CHVWDKLCICE R KB, H
AFEORITTHET UL TRAOXK EENT) 1] &
W) FRIFHEFICEN RN,

N DI D MEEFHE N2 DIEFIZ I no = not THEL &
ET B, Nol Tt A | TR T | THhES | |
L =9, Nnnol SS5WVWDKUTHE D BB,

VI HEBOFEW 12X M AYE—IEEZS

Wesdy (PASEE) 1Cid, 252 & 2 BAsER (T4
A DK WDRETEH, HFETIIHATEX D FASHRER
MESHEVWEWNWT &7 (E3) THERL, METET
BORGN A ATHZH, WHEETIE T2 A IFENH
ZROPATAIRFRNIC D 5,

WHE ptkbdgd ZXA] &, TERTFLZH
FIEA B DOICEREZREHZ LT3,

Bz Doit. & [(DRTREHTI) PHEITV
LS U T E 5B, DORTDZ X (ZE5F)
MR IR DA E R 755,

Don't! I**®» 2 1] & D DOHIDZ AZiRHB T & T
FRNRINC R 5,

[T AVATE— NV EEXLEDICEWT S Niah >
Teo ZRIENTZOMN] EF S DZRBNWET EDNH BN,
FERMEHEZ A KD, Beer DBD X X & W] 7
ROBEMNoTDIEEER DTN EEIEA S, HARAHA
ETEHEGEL LTHELT, EUERMOIIEE 5, ROl
BD7E EDEEEDHFRR, ICLWIKIA TR E TV,

VI THO—REGIEEEE, ZDRME

THE I ETFoRoOM» S HEZH LI EETHRET S
WS BN —INZ, UL, LoFEERETL, H
AREIFTCHISAATUEY, /s/ R /2/ DFICE>T
LEWHBE, £z /th/ BEDNEAEDNHTWEHET
&, /th/ DENDIET EC, native speaker DHEFE

17

ICIFENENT EEZ0,

VI (1) THEDZREIEEZE
LERUEKSIC R THHILIE] TTHE DK
Wz BEN 728 5 DDRIRNTE,

@O [EHEDF[2AT ETHE RV &S T ez
THZA %,

LEDOHEERU K SIS, ORI AELIEZLT,
HZRIC N EE D, N AN TEIEMED SEENE
WESICRBENS, mC B2 e Az & T (Z
PINE/0/1DHB, FEHT EMENE /0/ 15,
L EmS CRZR TR EBEnELRE
DT, ELRTTEIMATERA BITITIRNRE,

@ ITHIZBNER L WS A AV ZEEEIES]
e U RS BRD, THRY THENETH] 26
&9, TDTET, THELBEZEMEDERLSTEWVL
LTERTBENTES (D EEHARNCEST
) ETEREADD AEfiEZ L DIIET, WHES
6/, HEE/ 0/ EB5E, ToEGRENDENERTE
IGBLIC WL, SFFBZImA 2R E DN,

@ MNENETHZRICEESE LS, EZHLEEED
FEEE

RE, FRITHE RN o DWE E T, THaTHiITHUTHeTHo
CHEHEROREZT %, (B BAA/O/E /0/8.) T
DEE, Bl2oAE 5 & T2 HICHEI L THAIRS Z & TE
NHEZ %, &2lE 72T THaTHiTHuTHeTHo 7 57
LTRKEETEDRESEOOIRT EZRERKEN,

CZTLEDHEERELESIC, REEIFI2AE
HLTBDIEAS?IEEZ D, B LDOFELRELTE,
THATZRHIZEFEF TS T LICENTWERWL, H
F X keep T2RITDFHRNZNDSE I,

THERICEDH LA LEWVE, ToEBNETHIX
HARWT EZMBLTEHE9,

@O PLORBREENMETES, AR TE
MERFEIL CR#BNTHE ] —H10M &, [4RILTC
THaTHiTHuTHeTHo HEEM ] —H 10 %215 &I
L CH#iY, T[THaTHiTHuTHeTHo HEEM] &, *
LTHPOEHEZBERVWESWMEKESE S, [HEILT
THaTHiTHuTHeTHo HEREH ) (3D 5EHMNH TV S
REEGZDT, HAFET AU ITADK D HIAE GRS A
RV, LB S TEBEENT S 74U TA
WEDLLV] EWSEEDHNUL, KREGE LW,



FH

® IMHEZHLAENS, HEEISICHUHT
IHILHRNDZDIE TENSEZHLENE, H2&
SICHICH U LT 5] &S A A=,
Bz, this &5, HEZETSIKM LB LENSEBNS
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Creating "Whereabouts" Perceived from ICF in Special Support Education
—Focusing on group creation—
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Abstract

In special support education, having students have "whereabouts" is an important instruction for teaching, and
it is an important place and a space for children to transmit their own intention and thought. By considering this
"whereabouts" from the viewpoint of ICF, by analyzing the vaguely captured "whereabouts", we have proposed and
defined "relative place”, "physical place" and "absolute place”, respectively. While relating the definition and the
practical case examples of the two students, he explored what the "place" is. In addition, the students who were able

to make "whereabouts" decided their own direction of living, and became an important factor for delivering a rich

and fulfilling way of living, resulting in great growth.
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The investigating about how write of the ratio in daily life

eI =Z*
NAKAGAWA Kazuhiko

=
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Abstract

A ratio is used us much in our daily life. For example, there are the ratio of mixing salad oil and vinegar when
making dressing, and map scale, and so on. Therefore, it is important to teach the ratio in relation to daily life.
And, a certain textbook has a task of searching for the ratio from our daily life. But, we are trying to find the
ratio from daily life, it is difficult to find the notation "a:b" that expresses the ratio. This is the reason why the
ratio is not only expressed by the notation “a:b” but also words, figures, and a variety of ways. So, I am trying

investigating how write of the ratio in daily life, and I will be trying think to method of teaching that related the

ratio to daily life.

F—U—F I RBEE, b AELRLORE, BEENAERBE

keywords : Math education, The ratio, Relationship with daily life, Mathmatical expression method

[. 7—RENER

1. BEBSETZLALLNTWALE
BHBETHEETS T BHEMNCEZLEHENT
Wb, RLwy T mEDLEDY SR MERZEES
teoa—v—4A:EER L EDF AL I——FEE?
EORE, R ZTBH T HbNTWVa, £z,
feRz2 [1:250000 % EDXSICHTEIT T &, H
&) L0 IEEEH D, FAIEBEDHDE DD DREL IR
SETHIEXLSTEHEN TN 2D TH S,

XEREE (2018) 1%, HOBEICOWTRD LS
WICIBRT W3,

M, HEEFEOWAWARGH THWENS, i
ZIE, ZDOOWRERESGLIZD, ZDOEIEHAED
V12D T2%E, Hnbint > LeEsd 25m, —
DOMEZI ST AGET, HEOMFKREZLTEREL,
FLWHZEDL AR ELTERLUIERZEHLT, 3
R %, HEEFBICENT, Hick-> THEDH
BRERFE LU THAEZRZHEIFHZELT, K5
BOMBANOEHOHAICHLEBZ LE KU TH %, "

FERHEFEMHIC BT, HIGFHENICEZ AL
BNTED, HZHEERNEEEDT THRETSI LD
HEMEZRENTWS, K, THICK > THEOBEFR
R TV RRER2HIEHZELTILEHD LI,
HEHED S 2T & 5 BEIN T EL DT ZLR
BT LICESTVAEEFEALD,

2. &

Hl, NS 6 EEOFRRDEENETH B, HiC
DWTHAEIRGEREMHEER T, ROK5IcEIN
TW5,

[CTODHEOREIZILKL, ZOEEEEITHLE
iZ, E5oh—HHEERETEHT AL, TR
IR OV TERT HIEDNIETH .58 5 22EE T,
EREIGICEET 2188, HBOEE, HIBERICET
B8R EONT, LLORMEIRELTETWV 5, H6%
TR, chSDFRc, Ta: bl EWVWSHOELAER
g %, 2

DED, tEid Ta: bl DKIIC, HbEaldHsb

KA BE AT

31

FR30FE12H 12H3Z 8



B —

mbEDEIGZ ] OidsZHWTELEZERELADZ
ETH%,

iz, BROBRETE, HZ2ROLSICEHZEL TV
%, (1)

®1
Hifilctt:

BHEREICBITBHDES
EEHET IO E
2L 308E, 1] OfEZ{#>
T, 2:3LRITENHOFET,
HUHEE 231 MW= L#HHIPEIT,
C@izgﬁéhk%é%m&w

2L 30EEE, BB 2HoT,
2:3LERITENBOET, 2
ST =ZLHAET, TDKD
KR LIEIGER, kevwnET, ¥

ENERNEE

BEHR
fkewvnEd, ©

TOmET TR IMOEDE S Z,
30:50D &K IR LET, TDX
FNICKLIEEGE, 08T
oo VwnES, ¥

T RARH

2DDBEDENEGEERT DI, © D
BEM-T, 2:30XK5ICET
TENBOET, 2:31F TZn=]
LEAFET, COXITHEGDER
LAzt NES, 7

HASCE il

FEDEAX 2 & LisE &,
DRI THSCT L
e 3¢

FH
15 BEVOELSE,
S

EOHRTZLHELT, T & Ta: bl DkoiC
RUEEGLEEZEL TV, £oTC, EEELETE
Lrbid, HEEZE, Ta: bl EWVWSELOMLAHR
AA=IT BT LIRS,

3. HNEICHITS TZERLET ) &S

HE S 5 bR U I 7hB O =2 Y52 O
512, WO DRBOHERETIE, e UHdTn
7217 2 AREDI D b TV 5,

(EESC G
TEOEDLO THMEDNTVEEDZHELEL & 5017

32

E

[(KREAKZE]
TBEDEDLODSEMEDN TR EDZEINLTHE
Lxd.1

(GYZNED
TBEDEDLOMNE, IREDONTVWE ETAZARDITE
Ledol W

TELEBIE, EE Ma:b | DXIICEINIZEE )
B LD, COFEEHESTLTFELTBI,
BZoBDELONE a b ERILESNIZED%E
WLHTTHA5, 2L T, HETIXFAHICEET 2 5m
THREZHNEN TR T Eh 5, HHRORERAR
BEDIGN)VEEMNS [a b OXLZRLHIT L
7549,

4. MEDFRTE

LTAM, B kiccd Ta bl &RILEN:
MIRHEDNSBRONSRVDTH S, &HIH/INEREE
W, COFEZTFEBLICMOMAEL LS EEX, Hiilc
REDA—II=—7 v T la: b &EXLTh
Tt OEELIECA, Ta: bl X ILENEDE
HOGHT T ENIERICRBETH -T2 F 5. B
RO N)VTRIZCEND D | LESTFDH
BN ZTOSR)EREET A, ELENTWEDIE 75
fECSTOHTISHG ] LWS BETH-> Tz, HESGH
ThtEzAWS 232 TE, Ta bl EWVIERELE
LT3 ERRSEVDTH S,

0. XAKDOBMESE

1. XHEDOEH

FT T, HEFHCBOWTHEZEDXSICEELZD
R LTZD L TWBEOMICDWTIHET S & & Lz,
FELT=BD Tt OHOMA GREOHFICDONTHE
AICHI > THBL T ET, FEBIERD K S HZHEED
HEICHDHART KRB DEEZ D, £z, LR
X - Kl T2 EL LT, BROLOFEIC
BT, HE LEEDTTAREDRENND L2 5D T
TWinkEZ 7z,

2. MEDHE

HE CTHW\WAYOmh D, hOEZ S ZRANER L
ELTVWSELOZRBELHEL, ZOXRLDMLITIIOWTH
- HT %,



HEISHEIC I % ORI DOV T DRFZE

M. LORIZBICOVWTORAE

1. Ta : by

[k oXFHOMAADO—DHIEK, a b)) LI ERL
THB, TOFERLE, INAROEDFETREATED
DEDTH%, 1z72L, HET 1] OFLEZHWE
FEOMAAIEREL 2B FEET B,

(1) T(&E) - (FfE) )

M) BRVWEELZO—DZ, T2 3] OXSICHE
ZRWTERRLLIZEDTH D, UL, INERDFEEEH
BB N BOTHD, (K1)

TOXRILOAAE, FIZE, KFHEINVIO 1 :
3] BEDXICODHRKEIREZRAY, 1 :
500000] DX ICRTHIKDMFR, XV aAVDT 1+ X
TLADRERELE T16: 9] REICHVWLENTWVWS, R
FHYPRHEK, T4 AT AR ERENEFELDOHES
MICFEEL, TEBRBMNHICL®T L, tTERIN:
LEDELTHRDIRTVEDEFTZA LD,

.jﬁﬁ?4?km5t%
'r*-;:ﬁ;rééuimxt‘sr
Y 5

RELLWSFOEDS

BEBCHUTEADRE
EBUTIESEL,

X1 T(&fE) : (BfE)) ORE (BRd4n)

33

E2 T(%fE) : ($fE)) DR (HE)
(2) T3 : (XF)

[ ZRHWEEREDE 5 —DIF, T4 Bkl OX
208, [ ZYeh 2O 27DICAVTNS
EVIEDTHB, (K3)

] ORBECZOXIICHVWSC &I, EETIE—
TRV, iz, TORLRBBEDHGZELIZE
DTIEIRN =8, BEOLEDh B izHic, HIDOK L
HEDETHOTWAS,

®3 (=) :

(X=)1 DR



h

K4 Tlaxtb) Oxk:E

2. Taxtby

fkoELoEAFDO—DHIE, Tadfbl O&3ic I
ORDDIC T3] EEFTERLLIZEDTHD, (K4)
CTORLOMTE, NEROFEFOEETI2:3 )2
W= LB eBEHLTHET LD, FELRD
TR & T EEERITRSCEHHENESIC
TEEI, &oTC, FEBBIETOERLDML A% TH)
EIAT, OEGELNDIRUET I EIFZFNIZEHL <
BxnWeEZ %,

3. EPRelcKBREC
koot D=DHIZ, Rz HNTHEEEH
HEbEIEALTH S, (K5)

K5 RvialickBRE

34

n—

T DRHLDMLTTE, N DER T2 283 BB,
BEOLZRPKNR LAY EEDZ T LD,
FEBIEICEHELERELTRAS T ENTEL D,
IEL, TTiKE M) EWVIEER Th 20 I§isk
FEERLINTWENT Eh L, BHOEOFE B,
T, ENRTHPERYZFIHLTWEMNICE>T, F
EaizbhcoRidzlb e LTIRA®I K Aoz, #
I TEMN2TZDTETHA9,

4. RlckspxRE

tkoZEeD A DOMDHIE, RIC KB EFLTH S, (X6)
£LZ, BOEDVICHIBERIFEEL CR#r
TARTLTZEDTHY, /INERE 2 HFETDEEH
HO—DThb, CORLDER, 1] LWVWIalEZ
HouTnianwe ehb, heREZEOCNITRZCE
DTEBRENRVE, OEZ TR LERLERAS
TEFHLWTHA D,

H6 xickBxRE

5. 97 7WxRE

ttoFotHFoREDHIZ, KT7TDOX5ET5 71k
Xl TH %,

757k, REFARCHDEDDICHZHER D
B TR ZIRART T2 DTHD, /NERE 2
SHETOPEEHO—DOTH B, KNT7TDTTTDERE,
INERGER 3 HAET R T2 T 57 ) RE 5 AETY:
B3 7571 L8O TIEH SN, FHEOWT
FIRHITTTDRLUAZFDED TRV, LML,
RO 5 DEFLEDERLFELTED, kxR LEEDE
E2%, IEEL, TOERRICOVWTIE, T LS
BERNTOWERNWT &G, theTIT EEFBUMNITT
H35ZDTEBRAENENVE, FEEDNDODEZH7Z
LR b LTHRASCERHLWTHA D,



HEISHEIC I % ORI DOV T DRFZE

'o$&m@%bﬁﬁﬁ¥ﬁmrﬁ?xa
B e p i EFAREOO T,
@37 -URLE = - HHESHS

0 3MANBICEEVWEETET,

co
e

W0k

Fur
e ¥

3
E

%
v
x2
12
8

&

>
&
J
S
i
-

C4 4
33
Jirk

i
>

%
&
B

weasmi PN
I hH

0% n

;ﬂl-m*ur-mu

Tm7 55 7MnRR

6. EEICKBRE

DR DM DRDHEIE, TARMS30mITH LTk
150mITH IHTHBHAL EMDLKEE ] DESKEF
HEeHWIeRALTH D, (K8)

COXKFE, “BEEETEDETES L EDOHEZD
LDERLTWVS, BEICKSIXALTHEIENS [
Dl ZNE L —RFEBIEEDTFIT WD E LN,

RRRRS EUOCMT)

HELELHDYE

ABHR3IOMIUTHUTK(FIE
B%)150MITSTHTHAELLE
Db fEEL,

X8 TEITLSB bl DFR:E

[~ LT WS RENBZ T ENEHEEICK S
T DR ZILE UTEBLTIASD I ENTEST
HA A9,

7. TOfE] ZAWEEDRR

ltoF oL FoLDHIF, T5/IC5THT) M4
R DX 21, TORG) WS BEEAWEERILTH 5,
(X9, X10)

INEDOEXTLIZ, —DOBENE %ﬁénfw&wz
Ens, —REBLLORLERA ST LEFHELL,
nL, F51.%‘wfﬂbfj DEME [TOMMRE 1 &L
TEFNICHT B 40KkERES ) LIRZZTENTER
Ba, COXRIMZIOEZ AW RLE LTIEA S
TEMTEDZTHA D, 12720, [5BICHTHB=1"
4 TRYS] LW RN ERDBEHTENZTFTE
ENFETEMNEEGERLTA D,

9 TOff ZAVRE OFBIS>THT

\

W . HhUITRG _
BDWRIEHZISTHkE |

§ BETCHS®(C

i_,:_.--ifm L‘In?’{ A e D“:;’I L_%

K10 TOfEl =REVLERRE rO{I:IIE%ﬁJ

8. Na: by thnXRFELEMHHFEDLE R

HEBE T, FhRO1~70&5 AEXLOME %
HHTHOWTWAEEEHNE, KITPKI120X51C,
la:b] LiaEiAabEEL (K1) ® Ta:b]
LREEHAAGDEERL (K12) BFEL TN S,
ZOEELEN [ | ODEdBZHNTWAZ &G, F
EEDLHORELE UCRMLTADI S LIRS TH
A9,



K11 Ta: bJ tigEHIEDETIREE

i3] g

DEZE

(58

H12 Ta: by LEEBHEDELER

V. KR TELMRLESEDFEE
1. FARTHELAR

AHIZEIC K DIFTZARE, ROED Th S,

fkEEZ2E Ta: bl EWSIARA=ITHSH, kD
HEZEICBY 2RKELOM A, L5, B, Kok, &,
J57, SERE, RILZHETHE LW 5, R,
TOXIRItOEBRAEELOMLFEER (BFHR) 1K
<, TNRHBEBEDOEAERDM LRMENRT X, o
DRTEEEHMNE LT, TOXSAMAKIETEILEN
TVWBTEERZIZTENTEZ, TDTEIX, NE
BOBEHE D Tk OFHICBNT, FELH T D
WCHEMRG ZBRIC [ 1) ORBREITTITS DTl L,
HEBHTEON TS XS BRNR, £, 797, 5
BB THITONZTENEE LV, HERL, 5,
B, Koke, &£, 7o7, SHEICKBRNL, BEEE
DB TH BEFINRERAERE B TH 5,

ZLT, TOT DRI ->7zC & TEL, L
DOFENEEND [CE(L &R FEEDTRTO¥Y
N, TAEFE] TBRE) TCHIE] DT —20DiE
M FEEORTOERAFICENT, 88, & X, £,

36

}Z

757, ERICKSZRIEZHEICHEEDIENS, FHE
DIFENMTONS T LW, FELNREHZAEGmD 5
ROUHL, BHOKE 2RI FE Rz S5EH L
£ T BE5ICBBHmREANETILTTIEEN
NEEZ S,

2. SEROFRA

SHBOMEL LT, IOV S, £, X, X, &,
757, SEEHLMEDITREVEZZDEHL
DTETENTELTELRECALLOEEDOH D ITH
BIF 5N, ZDkDHICE, BFEQOHETIcHIFE%
BARZROHEL, ORI ILRARORER EZRES
B A Do HHEGEICLENEH SN TV SIGHNE
K HaBT D, EHEEBED - REREDRE
FTEHNECETHRB T ENTEZDNICDONVT, HoT
WEZNWEER S,

(51H8., &)

1) SCERRLER (2018) [/ INEAR A f e S AR AR R B AR,
HASCAUHRR, 306

2) LR A (2018) [ INAR A B e S AR AR R B,
H A SC A Fi,304

3) HEEFE (2015 THifEHLWEE6) 86

4) RHANZE (2015) THiRIzDO LWHEE 61 94

5) HEHR (2015) [/NFER61 ,120

6) EhAE (2015) < b EE61 80

7) HAXHEHR (2015) NG 64 ) 97

8) FIXE (2015) [H AR & 22 S INEREE 6 4E1,116
9) HAXZMHR (2015) [/NEHEE 64 ) 102

10) KHARKZE (2015) [HiRZO LWEEY 102
11) BHEE (2015) o< HLEH6 80



KRR WRRE H58& HEVE 201943H pp.37~44

DY NN

RS BIER TEEO 7 F 25 L) FRORE

— AV F 2T LD 2 XA T—
An Inquiry into the Development of Educational Curriculum of Japanese Language

in terms of "Learning Curriculum" Based on Social Constructivism
—Reviewing Recent Studies on Curriculum in Japan—
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Abstract
This article first sees the relation between "educational curriculum” and "learning curriculum" in Japanese language

pedagogy, and then examines the current state of Japanese language pedagogy and look into the future direction of the
curriculum development.

More emphasis should be placed on each learner's "learning curriculum” in order to better organize "educational
curriculum.” Japanese language pedagogy should be systematized regarding actual situation of learners. Both vertical

approach and horizontal approach are needed for the development of systematic curriculum.
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keywords : Curriculum Management, Social Constructivism, Systematicity, Vertical Approach, Horizontal Approach
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L M S (Learning Management System) Z{GfH L7, £ ANEGERICBIT S

Active Learning DH#EHE K GNP DB T LIS DNT

Promotion of Active Learning and labor saving of administrative processing in large

class lecture using LMS (Learning Management System)

/AN NS S/ N S
MATSUMOTO Munehisa OCHIAI Toshiro
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Abstract

The Course of Study was revised. From kindergarten to senior high school and special school, full implementation is
carrying out from FY 2018 to FY 2022 ,while being fully informed and thoroughly implemented leading implementation
is carrying out,the role of teachers is about to change dramatically. One of the important change is the implementation
of organizing classes focusing on active learning and curriculum management to realize positive, interactive, and deep
learning of students. Even in teacher training, we must foster students who can respond to new situation in accordance
with the new Course of Study. However, since Japan has the largest class size in elementary and secondary education
system among industrialized countries, it is very hard unless we use LMS (Learning Management System) by ICT to
implement the objective of the new Course of Study. Furthermore, the class of most of Japanese private university has a
large number of students there. In addition to implementing active learning to realize students' positive, interactive and
deep learning in response to the new Course of Study, managing the attendance on the lectures, and reading large number
the submitted reports by the students is hard work too. In order to solve these problems, this research report on practices
using the above-mentioned contents using Google Classroom which is one of LMW in a lecture to a large number of

students.

F—7—F ! LMS(Learning Management System), M5 « ZEBWIEE, L ANBGEE, 7774075 —=27,
Google Classroom
keywords : LMS(Learning Management System), Interactive/participatory guidance, lecture to a large number of

students, active learning, Google Classroom
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Feasibility of and Issues concerning ICT Education in Fine Arts (Arts and Crafts)
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Abstract

MEXT, the Ministry of Education, Culture, Sports, Science and Technology, is currently promoting tablet based
education and has set targets for the implementation of a new course of study by 2020. This will further increase the
importance of ICT (Information and Communication Technology) education, exceeding the previously advocated IT
(Information Technology) education, and focusing more on the sharing of information and knowledge with an emphasis
on ‘communication” via the transmission of information between “people and people” and “people and things”.

In elementary school curriculum, program learning will become part of the lesson, with a change in the direction of
classes toward the use of electronic devices. In addition to the simple change of the introduction of tablets to the lesson,
it is believed that many problems may emerge related to information communication networks (internet) dependent on
wireless LAN environments, as well as to the feasibility of the expansion of previously unseen lesson structures. In the
field of education, what countermeasures have been implemented with regard to these changes? With as many concrete
examples given as possible, the feasibility and merits of lesson development through the introduction of the new ICT
education system in Fine Arts (Arts and Crafts) will be considered, and as a result, various problems related to the use of

electronic devices will be considered as a whole.

F—U—F ICTHEHE, JMAKRR, M (KW LIE), *v b« AREE

keywords : ICT education, Material experience, Fine Arts (Arts and Crafts), Net - smaho dependent
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