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Abstract: According to changes in the information and employment environments among persons with dis-
abilities, special needs education schools in Japan have incorporated information and communication tech-
nologies (ICT) into education. However, many schools are not fully ready for “programming education,”
which will be compulsory in elementary schools, even though knowledge and educational techniques have
started to accumulate. In this article, the authors developed and ran a computer programming course for
elementary to upper-secondary grade teachers in a special needs education school, studied how participants
changed their attitude toward programming education, and learned what special considerations are needed
in special needs education schools. The results indicate that our course improved teachers’ understanding of
programming education and its teaching methodology, and raised their confidence in teaching programming
to some extent. However, their confidence in teaching programming was lower relative to other subjects in all
types of schools. Those who have experience in programming showed better results in all self-assessment ques-
tions, which means that increasing teachers’ experience of programming would improve both their skills and
their understanding of programming education. Additionally, practical-minded understanding contributes to
improving teachers’ confidence in teaching programming more than conceptual understanding does. Regard-
ing the considerations needed for special needs education schools, we obtained valuable suggestions from the
participants, such as finding creative ways to make it understandable to children with disabilities; the need
to treat children individually according to each one’s different abilities and disabilities; and the availability
of apps for use outside the classroom.
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Table 2 Schedule of the programming course.
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Table 3 Questions in the preliminary inquiry.

BEEA EENR
Ql “Fin 20 1%, 30 1%, 401X, 50 %, 60 1%
Q2 FEME 10 FELUF, 11 F0v 5 20 45, 21 4

ME 30 4, 31 4EMND 40 4, 41
£

w5

YBCTixEsd, LLYTEIES, &
HHTHLRY, HbEVYTUTED
2V, BT EL RN

<
Q4 Ful I I I HEE
EO X ICEERTITHWY
DB L TV D

YTEHED, PLYTEED, &
HHTHRY, HEVETITED
e, BTUTEL RN

Qs I'mU I IV I EEZ
LZEICHAERDD

YCixED, LY TixEs, &
HHTHLRY, HbEVYTUIED
2V, BT EL RN

Q6 FYm U IZ I I ELE | HD, kv
BB
Q7 FulIIVIEHEHZ | HDH, L
2 EndD
Q8 FMIEDIFARSLa A 2 | EREEERRUN

(1Y ¥%BoTurs3irrs

(2) WHEDHE R)H

~—

(2-1) 707 J 3 FEEIIHT % Bf#E--Q3

(2-2) FEWi S ENDOEHE--- Q4

(2-3) 707537 %%z25HE Q5
(3) 7mrIIyr (HE) THTEEZQ8

(4) BLRE N & 51---Q8

B, BROMIZRL» 7.



BB FRIH/NEGE BELIE21—4% Vol.6 No.3 1-10 (Oct. 2020)

3. HHR

3.1 EEEDEM

65 LSRG IS, EEAVEMAICEE L7z, HER
(/AR 25 44 CHANIRIE S 24), HeFdh 17 44, @5 18
4T, REE ARSI ORIEEN S A TH o 7.
BERIBIEEDOEFHE 64 TH o 72, FltER 2R 4 1TRT.
B, T ZIIELLO 5 ZORKISROMEE FHIE T
BB L7278, SFERMEOFHE D SR LA (A
BaE M) & L7z).

MAEDRNTTAT T IV 7 ORKE (Q6) 25 DIE
LS 28IcE &E o7 (R5). 72, 7urs7307
BHZTHEER (QT) BB bZEE T e h o7z,

3.2 EFIRAELERABTOLHE
(1) FHEBRfERT T O ik

HuHE L FBRNED [O7T0r 7 I v 7HE~NOH
fRl, (Q7urI 3y rHEOERTENOHEMRE], [@F
UrI Iy %8z AR AL, ZOME, ik
Bkl U CGRER THROFHMEAMEL, 3 20HH
EHHBEAKE IR THEESROLN: (6, K1), F
BOEMMAEOE RS FARAEOM L L < LT
WieZ b, 3NMEEOHETCLZ#EED [7u 7T 3
Y THENOEME], [FEEFENOBG], [Tars 3y
FRBZALAAR] #HARENESELIENTEL L
Dotz L L, iRl T 3 OO EMIEE ORIZED
SR ILET AL, [O70 7T 3 v THF~OHRF] >
(@70 r7 Iy 7HEOEETENOHE] > [Q71 s
TIVIERBRZAAR] LY, Q707 Teik
25 BRE] OFHEIHEOR R & bk b K- 7.

(2) /R, REEER, mAEERR O R

T /N, AR, BRI TR R T o 72
LA, UTo L) it o7:

N B X OB B O Z#HE L, Lito 3 o0mEH
FTRTCTEHHEDIE L, 1%KETHELEDI RO SN
(6, @2 3. LrLEaSsiuBos#EHL 32
DOEHTXTCTEIERT EL 723 00, 1%KIETHE
DROENTDIE [Q TUrI IV EeMALARE] DA
ThHolz (6, X4).

(3) 7HTT IV ITRBOGEIC L HELDIE

BRI OTU T T I IREBEOEEIC L BRI OZ%
fbERB L7, a7 93 v FRBEOTHEIZTRT
DIFH CTHEORIR L b ARFE LY bE, o7 (6,
M5 K6). Lrl, 707T 32 IS OBERT %
W 1% KETHEEEPR ORI [Q7a 753 v 7r#
BOEBEFENOEF] OHTH o7 ([F).

TU T T I v TR O O fE L RRERE & I
BT o72boo, fEEE &L T 3IHE & biFE

© 2020 Information Processing Society of Japan

® 4 [HEZOEHK
Table 4 Age distribution of the respondents.

Ql 20 1% 301X 40 % 50 1% 60 1%

A 17 26%) | 14 (22%) | 13 (20%) | 14 22%) | 7 (11%)
INFER | 9(36%) | 3(12%) | 4(16%) | 5(20%) | 4(16%)
HEEL | 2(12%) | 6(35%) | 5(29%) | 2(12%) | 2(12%)
BT | 422%) | 4(22%) | 3(17%) | 6(33%) | 1(6%)
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Table 5 Respondents’ experience of programming.
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SE 3 4 (22%) 14 (78%)
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Table 6 Changes between before and after the programming course.

R L
B RE A TN—7 N - - t r df p
FY o E T E
IR 64 223 145 316 121 583 0.59 63 p<0.01
O u s i NE 24 2.17 145 3.17 154 -381 0.62 23 p<0.01
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. N A 17 206 1.06 312 124 401 071 16 p<0.01
MEDELH 72 b DOE e
LT R 18 256 191 322 100 -1.89 042 17 0.08
ELTW . .
TurI I IRBEHY 14 3 1.85 336 117 -1.10 029 13 0.29
A=A S 3 VI 50 202 1.6 3.1 123 <614 066 49 p<0.01
EES 64 1.63 071 272 135 734 0.68 63 p<0.01
g st N 24 1.5 078 275 15 486 071 23 p<0.01
Tu g7 IV THE
. L AR 17 153 051 288 136 477 077 16 p<0.01
CRLARNVNES " o
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XN 64 127 045 194 088  -674  0.65 63 p<0.01
N 24 1.17 023 1.79 087  -3.31 0.57 23 p<0.01
@FTm T I IV TEH A 17 129 035 224 069  -519  0.79 16 p<0.01
ADZLICHERDS ST 18 138  0.96 2 118 372 067 17 p<0.01
A=A 1 oY), 14 1.86 121 2.5 1.5 -2.39 0.55 13 0.03
AP AN Y YD 50 1.1 013 178 062  -649  0.68 49 p<0.01
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OPLEELTNS  mERLTVS BOPEFLTNS mERLTLD BRPEELNHD mBENSD

X 1

Zil# Ak (N =64) DML (% p<0.01)

Fig. 1 Changes in all participants (N = 64) (** p < 0.01).
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X 2
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Fig. 2 Changes in elementary school teachers (N = 24) (** p < 0.01).
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EBF EA DB (REER) ** A DB (REER) *+
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T (F49 2.06) % (F193.12) B (19 1.53) % (F152.88) B (F15 1.29) % (F152.24)
BRLTLGL = SEVBRLTUGL 8 E55THAEL BRLTLEL s HEYBRLTUEL B EBSTHAL BEAEL = BEYAEAEL B EESTHEL
BPPERLTLS  RERLTLS EOPERLTLS  mERLTLS nOLEESHS mEENBS
B3 wHEEEHEE (N =17) OoZ{t (** p <0.01)
Fig. 3 Changes in lower secondary school teachers (N = 17) (** p < 0.01).
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BRLTLVEL 8 5EYRRLTUEL B EBSTHEL BRLTLVEL = 5EYERLTLEL = E55THEL BEALL = BEYBEAGL B EBLTHEL
BOPBRLTIG  EERLTLS OPBRLTLE  RERLTLS BOPEENDS mEENDS
M4 mEEHHE (N =18) oZft (** p<0.01, * p<0.05)
Fig. 4 Changes in upper secondary school teachers (N = 18) (** p < 0.01, * p < 0.05).
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M5 70s353r 7% (N=14) OZ%t (** p <0.01, * p < 0.05)
Fig. 5 Changes of those who have experienced programming (N = 14) (** p < 0.01,
p < 0.05).
TATSIVT ~DER CRIBERE) ** EBHEAN OB (RIZRE) ** #Z DEIE CRIREBRE)*
100% 100% " 100% - ————
80% 80% . O 17 80%
60% 60% S 60%
40% 0% B 40% &
31
20% 20% 20% 21
12
0% 0% 0%
A (SE1 2.02) % (F193.10) il (F14 1.48) % (F12.64) i (£ 1.10) % (F151.78)
BELTLAL = SEVERLTLAL B EB5THAL BRLTLVEL 8 HEYEBLTUEL 8 E55THAEL BEAZL = HEYEEAEL B EBETHEL
EOOBRLTLG  WERLTLS BOLEALTS  RERLTLG B OOBENDS mEENDS

M6 TursI3rrskiksEg (N
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Fig. 6 Changes of those who have not experienced programming (N = 50)

(** p < 0.01).
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xR 7T FiwE T LoEHEokE (O~O)
Table 7 Comparison of average values between respondents’

age groups (D~@®).

E i) ® @) ®
20 1% (N=17) 3.38 2.88 2.06
30 1% (N=14) 3.36 2.79 2.00
40 f& (N=13) 3.38 3.08 1.92
50 % (N=14) 2.92 2.46 1.92
60 1% (N=7) 2.57 2.29 1.71
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Fig. 7 Correlation between three question items.
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Table 8 Comments from the respondents.
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