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Learning outcomes of university physical education courses immediately after
the first wave of the COVID-19 pandemic occurrence
: Verification of remote learning on the perceived benefits and physical activity

Junichi NISHIDA", Atsushi KIUCHI”, Seigo NAKAYAMA?, Hideyuki NAMBA®,
Yutaka SONOBE”, Masato NISHIWAKI®, Shiho HIRAKU”, Yuji KOBAYASHI”,
Keita NISHIGAKI”, Masakatsu NAKADA'”, Ryoji TAHARA"

Abstract

This study clarified the learning outcomes of physical education (PE) courses, particularly their perceived benefits and physical
activity, based on the learning style and method immediately after the first wave of coronavirus disease (COVID-19) occurrence.
Between July and August 2020, a web-based survey was conducted on 5,719 of university students majoring in subjects
other than PE. The survey contents evaluated the students' basic attributes, such as whether or not they participated in sports
club activities, the status of and satisfaction with PE courses, their scores in the Perceived Benefits in university First-Year
Physical Education (PBS-FYPE: Nishida et al., 2016) classes and the Japanese version of the International Physical Activity
Questionnaire-Short Version (IPAQ-SV: Murase et al., 2002), and their perceptions of PE learning. According to study results,
the courses' satisfaction level was 2.92 of 5 grades, PBS score was 65% of the standard value, and "understanding the value
of cooperative play" score was less than 50% of the standard value. The average of total physical activity in nonathletes were
37% and 28% lower for men and women, respectively, than the earlier research standards, and the median was well below the
23 METs-hour/week standard prescribed by the 2013 Japanese official physical activity guidelines for health promotion. Two-
way analysis of variance revealed that the interaction between learning style and method was significant for the majority of
the subscales of PBS-FYPE. In addition, some of the subscales showed significantly higher PBS scores in real-time interactive
classes than in on-demand classes, and in both practical skills and lectures classes than in lectures-alone classes. Significantly
higher physical activity was shown in both practical skills and lectures than lectures alone in real-time interactive classes, but
not in on-demand classes. The text-mining analysis of free descriptions of PE courses revealed that online courses involved
lessons on right exercise methods and provided opportunities for students to think about a healthy indoor lifestyle. In conclusion,
the outcomes of the online PE courses conducted during the COVID-19 pandemic situation scored significantly low in student
satisfaction, perceived benefits, and physical activity compared to the corresponding results obtained during the pre-COVID-19
period. Moreover, the study suggests that real-time interactive, rather than on-demand, and classes including both practical skills

and lectures produce higher learning outcomes than lectures alone.

F—T— N FEEROTEEZEZE, A o7~ v NEMREE, AR EED T Rl R
EREE LS RGBS (IPAQ), TFA A =7

Keywords: real-time interactive class, on-demand class, Perceived Benefits Scale in university First-Year PE class (PBS-FYPE),

(PBS-FYPE),

International Physical Activity Questionnaire (IPAQ), text mining
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ARFGEDEIZ L) 7 4 XaaFHB I ORA F aa i
2B BB OM LD 720 OIREZEOH - i %
RtcExpLEZLNG.

I

XIRE

EI RSSO RFOEE -« AR—0 28 L 55500
PRDEERAERE L, — b () (RE 36 & 52l L 725400
AERE Lz, RFENOREOW %155 1726,443
Y095, FROMRUSNOE, HERWDH-72%, K
BAREEE L2E, LT HRERLFHEHTSEEE
DREE B L O —RE 2 2L ERE L72ED ) bk
DIEIELIS 2 BRI L, 25,7194 (88.8%) & x5 (F
MEEE) & L7z

HEAR
1) EXRBEM

FREDIEARFIECDONT, RS, TR -
SR, MR, i, AE, B OEEIFNGERER (FaE-
B - REOEBEEBIEE~OFTE A ), MRS & 4
FE F CoEBITBIO LR ERE (), 2003), EEEOHC
S (P, 2002), # LT, ESRHFEREYL Y 5 —
(20202) % &\ T8N H R 2 B 5 A G ORI (H
RIS DAHAN e 5 72 2 I E TV B D) =&3iarz.
2) MREBOZHEEE

KRG DZHEEIZDONWT, I T 2K BB
REaPaE, ' CACAARLZ K L ahola~5 DA
ZrR Uz, WIS (4ERRETEE, ' B e 3R
blwv~4 BRI E 8 ), e GBREEE, '1:



KEFHRB X R — YR

FALAGRE L o72~5: ECThimELr"), ZL T
(ENEEFE OYNFATIE: (MR GV A VAl
3) BREREDTHINNR

RBERFEOZH IR ML 70, FHERE s
IR RO <FERRH MRt T v
FEL RO E > 7~ v FEI>  ZOMoEE)
BERR (EH oA H#EROL FE L #EROW ) D
MoIREE), ENE (FERREH - BBk 77 v MR
A S Y VAT A S e Ve
ZOMDREE R HIRZH#) (IS0 T, T
B OB (WME £ 721308IR) 120w Tardare.
4) GREFREOXHNBETHORE

HHEREDOFAERRZWET 5720, THHITH (2016)
2 & DVERC S 7z [ IR IR E 153 0 TR0 EREETAfi R
J&# (Perceived Benefits Scale in university First-Year PE
classes : DL'F, PBSFYPE)| % i L 7. PBSFYPE
(&, RBEREOZHICLDREL EOREMEL TV 520
REFET A LR HINE LTRSS, [EEIAF)L - i
I BA (LUT, @A F)v) | [E 7L —OMmERE
fpala=r—arighom b (BT, HBE71L—) ],
[A DL A ERD T 4 7EIEOME (LIF, 2 » L AR
w1, T - RGO (LUT, &) - SAEE)) J,
(AR 2 EEEEOM (DY, BN 2EFEE ] o
ST REET25IHE LR SN TS, THREAD
FLIE, HPZHEIEA (2020) ISt 7o MIETTEIL, 2D
TIRESZRNQD) "5 FRICEICHTEIESL () "FT
DTHETH Y, BEDEVIT &SI O B % 58 < HE,
LTWAb I LEERT L. 4B, & MREORSHIFHIC
DWW, [EBAF V], [HFE7TV—]1, [ - s

R A 15 B ] 12, 3~21 8 Ch 5. PBSFYPE i, fli 4
ORGSR L ) To Gt 242z Cnb 2 e
MERR S L (THHIE 2, 2016), T4, HEREOFIBEHR
OBEREAD - DIZHV SN TV D (BA - ik, 2020 ;
ZEEZ A, 2020). F 72, FEEEMPBS-FYPE O1ER A
A 5N (Nishida et al, 2019), 3EFEBEIZ BT AIKFRE
O FHI B EFHEI AT EE L 2o T 5.
5) ABEIFETCOEVICHAT 3EMEZE
BEE¥ETOF V% L) AR T 5720, [0
FHOBRERET, LRI, BORODPTEE
BHOZLIEALRIETTD ] L) MwEkS, &
WEIZDWTO BRI 2 E % BHECERIC & Y ko721
BOTHRLFHIIE, & IHIBRIZEES 2o 72,
6) ERZEEA T KEEFME (International
Physical Activity Questionnaire: IPAQ)
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BRI E OFMICIE, WHO DT —F > 7 7 v —T 12
T DR E 72 TPAQ Short Version (IPAQ-SV) @ HAGE
B (FEIZ2, 2002) = Va7, TPAQ I E 97 1 AR o
1043 VA st L 72847 R0 S E B8 K OV SR EE O B ARG B
EWICET S, 1HH72) O E, LEMS ) O
HE ) OfE» 5, HITE PSR - SmEshehoyg
RigBEZ 5 NI ZN S OMA SRS RIEBEE RO S D
DTH5H. 1HH72) OFHREEAR 2 ) %M b & Eh
TWa, F72, 7T VT) ALIZHEDE, METs- B (47)
/BRGNS L ENTELD, bYEIZBT L HEED
< Vs (EEHED < V) D720 kGBI 2013 ; A5
B, 2013) OR$ M (23 METs - By /) L IBAT 5
CTEPTED. S5, BEKGEEROMEL 10 METs -
I/ AR OB MR AREENE |, 50 METs - B/ #b
L < IHEETREAT30 METs - B / UL E0F L [ 91k
WEhE |, TOEbHICbBTIESRVEIT [HEEY
EBIE | &£\ 3ODHKIEE) L )V E 5 (The
IPAQ group, 2005). 73, #17%3.3 METs, H&EH
iEE) % 4.0 METs, miffE S AEs)% 8.0 METs & LT
3ODHRIER B L O DOAEFITH LS IREE =% Ko
72 RFLZ A, 2002). TPAQ I3 E5\MVEHENE & 24175
HENTHBY, Long Version & Short Version D12 fEM:
& ZUPEICE] & A R e (FHlIE A, 2002) 2 & 25,
R RBUSETRA & 72 2RI ClE, &S O QIREH %
B LTIPAQSV Zfiwas L L7

FEFHmZ

20204E7 H A2 5 8 H RKIZH 1T T Google #: D He k3
% Google Forms ZHIH LT Web &2 FE M L7z, Ak
IZh7zoTUE, FHB L OWIGEmHIE D S nIEH (IR
W& 71RO 2 FIH L CHE 7 4 — 240 URL &
JAEN L 72 2020 4 LRI O s #4 Inl DFZ 3 & 713K 1R
IZIRET 2 )KL 72, &7+ —A0FHEIZE, AL
Hi7Z: 6 NCIE FEERE L2, M2 <, mEHIEE
HERICE VIS 2 &, Mm% Lavwadwark
DA TR &, B & T YIRS W T L,
T7z, HAEHIIG U TER SRR ICTAR SN
HZEPOMEANE LTORIZEPRARINSEZ LIT—Y7%
<, MBEREGLATHY), 74NN — 3B ffES N
52 EOHMEMREL, NS OHMIIOWTRHE LY
BEORICHET L LKL, &b, KL, H—F
HOEMET HRKFNOMEMEFRE T RS OKREY 15 TE
S 7z

EZAT, WebFfAEIET— % O L EOM )T % Rk &
) LAEMETETHHZ LIIMENR WA, —HTHE

5
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F L WVEETE & SN ORNLSAL, T7—
FPZBL RV EDER SN TS (S - /A,
2015). T &b, =i - /MK (2018) #BEFICREIH
H &K L 2 WS o/ N LA RIS 2 7290 D7 Th
% Directed Question Scale (LLF, DQS) ##RA&AHH 120N
Z72. DQSIZ2WT, BARMIZIE, "'ZoHBIX [5. &
ThbHTIE L] ZERLTIFSW BLY ZOHEBIE[L
FolKHTIESLRV] ZHEINLTHFS W' £ 211
B8l L, @)% MEDNEIR S e o 72858130k
REPOERAL LT

HTFIE

% B AT 121X IBM SPSS Statistics Version 25.0 for
Windows % ffi [l L, A &K#EIZ5% ki & L7z, PBS-
FYPE fZH#155 L OERIZOWTIE, 19 7Vt REIS
LN 24T o 72, PBSFYPE B HOERIZOWTIL,
FETURE L R M AR e L7 2 BRI & AT
V, REEHDPAEE L %o AR TN RORE 2
fio7:. F7-, HIRE¥D PBSFYPE 558 0OHEM 2D
WX TGO 2 FE L, AREAFEMZESRLS h7:
¥4 1& Bonferroni 512 & 2 L EILEMEZ T 72, @l
By R & 2 & OBI#IZ DWW T, Pearson OFEER
FHRAIT B & OMRARB AT 2 1T o 72,

F72, BHHEBROGHICOVWTIE, FFAMIF—4 %
BERTIZ AT 672007 ) =V 7 b7 27 ThbH [KH
Coder] (1, 2004) ZH\THH#T L7, F— ¥ 0T
EE LT, el EREE & mBR 2 RIE B X OVERIEE
WEENDUEZHIRL72) AT, FH%RAY ) %w]
REZ PR AP FRALICAIR L, F—O R 72 [k
NV E AN L= R L= !
VBN R TEANIL, 2L A rgf vl ) E-
M EEREIC % CRFEEORE A F— L7z kI, HHED
VRIS 5 F L5 HIEEO MBI EE R HEFE I o Bk 12 D
T, HEERLOORH) # LT -0 3824 v T
T =7 il AR E RS L Lz Ay b
T—2 ki, & DHFEDSEORE LM EE) ST
WHRHENRO 2R KRS ORZ LM TR E LTELE
HH Ry bT—=2)2ERL TS, Ly hT—20
BB, MUEVICHBT2EEEL TV  EARL,
I3 % GBI AR U S MBI B EAZB0R DI & L7z, F 7z,
SRVIREEIRIZ ERVE TR L, BB OLZWIEIZEKR
EVHTHEITREE Lz, T/, FEofmasiy gl L
T, B BEWISHE DWW 5550 % BEINICH
WL, ZV—75F%17) %7275 78 (modularity) @
FEEH, ZTL—=A7 = IZ X BEBITHRE L 72

o

=

6

S50, HAIGED & AR OPEZEIZ DWW TUIRIR D 2
WIHIRE R, BIRIEEIL OV & BRI RE T R R
ZOWTIE P HoE %, BESEIPRE (RRAUA TR / F » 7~
R X ZEE (R L #RoOm G / #ROA) LD
FRIZOWTIRTER BT 2, TR L7

S

KRB DFFH

FREDIEARMBIECOWT, EBEEFHE R T % 118
L7z, T3, JREOMWINITE62.4%, T1E36.7% Tdh -
7z, AERIT IS S A2 T TOMB & 2 Y, FIGERIZ
18.71% (SD=1.1) TH o7z, FHEITITERA89.3% L d
%Motz WNT, HREIZIGRFEOWT NI L,
WIRE L CENRSH1252.2%, FAIREI241.3%, 2 LT,
INSTREENZ6.5% 1058 L7z, HsiX 3 iconwT, By
DOXZRE DT D % < (40.0%), K TiE#H T (33.2%),
tiE - PUEHL (18.6%) 72 & & fe 7z, el duipEi )y
DRFHEIEEIN Lo Tz, FEEZEIBIIOVTE
LA (15.4%) ~OFEFEI IR S £, R TIHRME LY
(14.0%), BT (11.6%) % &L D72 5 T8HHRIZHE
gL

7z, WREOEBRERCEACRAE S LB A R x
HOETEIITRLZ, INF TOEEENGEERIL
& ERRE CORBRED RS % < (46.2%), F7z, EBAT
BIOLRFBRECIE, M0 (34.0%) & B (26.7%) TH
6FIZR L7 BHEOBHCEHEICSWT, [EhEFETH S |
B EBR LS o720 MAT, TEE R
B 2AEEOHAMEIZONT, TABANE o7z B R
H% < (45.1%), —77, [FRHANC R & o7z ] #H1X9.5%
THo72. [EEoDEFEAEAHAE o722 &5 L,
SIRE D 3/ AFHEGE VAR E o722 LTRSS N

XREBOZHEE

WHREOZHEELHONIT 5720, TlEER L%
) HE 2O W T OEBEER 21T, T ORRZL2ITR
L7z, NS, REIZEDOZHIHE ) REEIZOWT, b
LU LEOARZZ K Ui LB 2ETH Y, —7F, &~
TRBEUTIZH L TI4EETH o7 £, hFE
EDOZHEEORARWAEE IO\, BN ARREEL A L7
BRTEHGETHY, HHHLEERIBLZ3ETHo 7.
S5, ZHEOZTHEMEEIZOWT, SEEFTFEDT
fl1£2.92 (SD=1.15) Z/r L7z, WIRE LT, #3ENdi
RIZES72—T5, F3ENLMRIITELTELHY, 5612
K3ENL' & H 6 L F 2\ OFEICEHIG L 72, ki,



RFFRBEXR—VFRR

ZWEDOREITL~4E O T (M=0.11, SD=0.44), 9
HLLEOXREIZHRETH o 7.

®1. WREQEHH(7=5,719)

e BPUE H n %
[E]] Tk 3,566  62.4
7k 2,099  36.7
ZOAh 12 0.2
[FIZ LA 42 0.7
ol M+SD  18.7+1.1i%
ipH 18-42i%
AR TR 5,105  89.3
2HF IR 466 8.1
B/ 113 2.0
TR 28 0.5
SR E 7 0.1
KFEX Sy EFNES 2,986  52.2
N 369 6.5
FAST R 2,364  41.3
HUs X 5y Hk 11 0.2
R 2,287  40.0
i 103 1.8
bli- 1,901  33.2
- U E 1,061 186
Ju 356 6.2
TEFEF0 T 880 15.4
HRFE T 800 14.0
T 664 11.6
%= 412 7.2
il 294 5.1
HE 283 5.0
ZDfth 2,386 41.7
SEB) IR R R 980 17.1
ERleid 1,216  21.3
e mER 2,645  46.2
Hefe mAR - K 615 10.8
ZDfth 263 4.6
BN TEI DA 75 Bt MRS L 647 11.3
B0 1,527  26.7
i 9 1,944 34.0
FATH 987 17.3
HERFH 614 10.7
fEFED A ORI PR EFETHD 1,334 233
EbHFETHD 3,070  53.7
R THD 1,315 23.0
AENE O BRIME AHANZ /257 2,577  45.1
EHEmMEE ZIERHAN AT 1,802 31.5
EhiuhbE ZIERBAN AR Do 799  14.0
AN 7278 o2 541 9.5

18,(2021),002-020

£2. WREOFBREICH T 2ZEEEZOEREER
HAH EIpET %

<KL AREREEZHTHIXT, RLREBUELIZ)

(M=2.70, SD=1.11) >

1 FATARREE I8 o7 1,056 18.5
2 REHEKUIRoT 1,089 19.0
3 EbLELERRND 2,490 43.5
4 DURREECT- 680 11.9
5 DRV RLEEE LT 404 7.1

<FEMRBERE AR FRHEICOWT, B TIIHEBIZFE LD
FHEEBWEd T (M=2.83, SD=0.88) >

1 Hmr LT Ebian 476 8.3
2 HEORBHLIT BN 1,367 23.9
3 UYL ED 2,529 44.2
4 FEMR D 1,347 23.6

<SP REREAZHLC, WRLELI
(M=2.92, SD=1.15) >

1 AR LR T 883 15.4
2 Lot 1,018 17.8
3 EHBEbExN 1,894 33.1
4 L 1,547 27.1
5 CThimEL 377 6.6

HEREOZHEERRE (FHEVE BERAELORE
AE)
RBEBEOZHEELAL DT 5720, BEEKOHE
PRI 2T o 72, WIS, BESEIHE ol & hg i@ o
R <[FEERSF AL 7~ v FREI>4) Tid (%3), *t
FEOIEGHIEIBIZHE L ZHELTBY, HTOEEOM
HERLEROFORGE L L BF 7~ v FRI(44.4%) % d
EZE S IV SARE = S MCE Vg = Ve R
DWFEE) TIE, [HROAZH], LT, [FEHL#ED
W% BRBET oL ot —h, [EHoA%x
i) 31 HTHh o7 NS (FEHAEH) TlE, &3
DEBY, FA49 MAML—Z0TRT4 ANV L—
SV TRED L= TROMEH R B £ < (29.3%) %
L7z AT, iR - YU AROHEE OZ#EN L o7z
(14.2%). —7, KKRPREROMEH OZ#EIEIL, M

®"3., WREOFBULBELE RETR, REANTOEREHER

RERES BRIEH )&% %
IEEARE], k¥ (FEHCRBES D) LR 170 3.0
EEE &i&iéﬁlﬂ, E[ﬁ%ﬁ%'lﬁﬁ%ﬂﬁﬁiﬂ@mm, Webex%@?%i) (UL ' 1,862  32.6
(ﬂﬁ/ﬁ‘ﬁ“@ FFE 2], ERERE AT~ R (G S B il OIS B RO R) 120 32 2,538  44.4
FIE A, =R FRRT mRLe A 7= R K0 523 600 10.5
ZOMOIREIZ LD 3 549 9.6
FFAE, Fi GER) - AR —Y D FER) DL h T 698 122
s Lit;’c‘éﬁl, AFED I ’ 1,841 322
(CEH ) EIE AR, EH GEE) AR —Y O ER) LHEFOM A 1,890 33.0
EEs WO ADI bt X ADIEIYAY RIS v oty gWiek P Lo 4 737 129
ZOMOFRICLV 553 9.7
HBROFH (o1 —, Sb—R—)b, "2y NR—V, YTNR—)V, INT7E) &5 496 8.7
FryhROFH (HER, SRRy, TR, VTN = AR E) %55 491 8.6
ERORE R (GaH, fihE, B, &l l) 2525 13 0.2
M RO R (Pax s, Fv=u, Ua—% 0 8) 25k 107 1.9
BENE  KIKROHEE (777 =79V AR, KPEERE) %25 5 0.1
CEEAEH) (k-2 2ROTEH (A, =7 aEYIF LR, 9H, 75X R E) % i# 811 142
MNo—= 7 %A (T4 R AN —=0 7 T4 I == T 18 B 3 1,678 29.3
L) m— g ROFE R (AR —Y, =a—AR—Y, T3 T FARIRE) % i 127 2.2
ZOMOFZORE B %% 114 2.0
FEHAE B I LD o7 1,877  32.8
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o D TS
40 -
*% *%
30 -
29.74 | #*
27.76 i *k
25.80
20 -
20.45
10 - 13.20
0
JER) A X1 IR 7 L — Z b L Al 77 - B IRIEE) HHAI 72
AETEEE
**p<.01

B 1. PBS-FYPE (TfIRE) OEREEEAHRDFIE (RERE) LU REBR

D TR o7z

W2, FHHOFMEIZOWT, BEDLDIZHE L 2ITh
X7 bR WHALE 2 2 0BFH & L TOZ#L69.5% %
di8, SEPEH RLEIRMER H % £ &9 ICHHISERT
XBLHALL L TOXHEN305% THo72.

THRER (FERE BERAELOEEADR) (OF
DFHIRE

WEREDOZH L DFBER AL 2T 5720,
F, W 5E D PBSFYPE O 5 TR ES S B & Ok
FAZOWT, REEBZIHIE D S AR i (VI A,
2016) & OFEMED T2 AT L72AER, HLIRLAzE
BY, TRNTOTMRED L OSRELICTEE AR
TR S Iz, WAL BRI H AR ZE O 45 1T A MEfiE
L7z,

T/, RBEEOTMRIE, FHFEREREX, NWELHE
ZTHRZ BENH D Z & s, FHIRE G/ k) &
R (FEH#3%) OFPFAZEOMAS DRI L )

ST %4TV, PBSFYPE OF¥EO A7) 2L L L
7z, TORER, BEORBZIRZ 72 168 (K RO LTS
FITBROBF LR L) IFES Nz 2hond b
BRER (n=4,914 : MRED85.9%) D 1EILL L b5
B O—HEALTTFEME I BCRE L 72 E CH DI I % 5 E
L72) B30 7 O ETERE (RIRERUL AR, 4 > 7= v F
Rl LI (R L RO, #ROM) OMETIZ
L2 48O v 7~ v FRIpOFEF L #EOM )T (n=1,080
22.0%) s * v 7=y FRIOHEEFROA (n=785; 16.0%) ;
[l EL A O FED A (n=T11 : 14.5%) : [FERLI5IH)
T OFER L RO )T (n=614 : 12.5%) TH 72720,
FEETRE L R e T L L7 2 IR &
fTo7z. ZORER FUIRL7ZE )12, T, EBIAF V],
(7L — 1, THI) - BREE) ], & L CafEmic TR
AEAPAEE THo72. LoT, TNOHDOTNMREDMEH
FRROREEZAT o 745 E, 12T TNTTHHEOR RIS
bz Thbb, BEREOHMIRETIE, T~
¥ W X OTFRBUS OIS 50 T b [0 5]

=4, BERES LBERRIC & 3PBS-FYPEOEIMMES & U2EFRH B ITHEE

IR 2L d T A EAR SEHARR
IRUAN:A LR LMBOT S RO it FAELHBOW S HFEOR] at REPE REPX m¥EmphEX B4
(n=614) (n=711) (n=1,325) (n=1,080) (n=785) (n=1,865) Fiig Fiig (S SN !
_— 22.01 16.60 19.11 17.36 13.42 15.71 o " w  b<a™id<c™;c<a™;
L) AL .
B/ (7.66) (6.43) (7.52) (7.78) (6.73) (7.60) 22457 32066 98
AL — 18.84 14.75 16.64 12.64 11.80 12.29 981.86" 890" 35507 b<a™; d<c;
(8.96) (7.32) (8.37) (7.28) (6.80) (7.09) ’ ) ' c<a™; d<b™
15.44 11.45 13.30 14.00 9.48 12.10 " o
AR A% AL 5
P (5.92) (5.69) (6.13) (6.08) (5.55) (627 64.97  406.28 1.58
, ] 21.67 15.12 18.15 19.04 14.78 17.25 " . " e e
s B EETE ) .
b7 B ) (8.09) (7.19) (8.29) (7.63) (7.87) (8.01) 2851 37847 1696 b<a jd<c e<a
. 12.85 11.81 12.29 12.44 11.23 11.93 - o
LR 72 T B :
BRI EEE R (4.08) (4.05) (4.10) (4.00) (4.53) (4.27) 10.84 55.85 0.33
o 90.81 69.73 79.50 75.49 60.71 69.27 11958 37479 158" b<a™; d<c™; c<a”;
S (27.80) (24.19) (27.97) (25.55) (25.14) (26.40) : : : a<b™

note: ()PIESDEFELE, Tp<01, p<.05
MEEIGIEIL, TR CHEIZE Tho7 70, ZOMHE AL,
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A TR L HEFROW) | OZ#rElEE R L. 523
BROEMMERRIIOVTIE, [FEHEFHEROWS | B
U [##OA] OVTHIIBWT S+ v Fv v PRI
R AT ELD S A /R L7z, 72720, T - Sk
TIE, EFEEXAOBMERRIZOWTL, [#HEOA] 12
BWTH 7~ v FHLE [FER TR O 7 AR & 7z
Motz MAT, Wko 2B NGBS OREED 5, [A

NUAKHIL], TR 20 1, Wb IeEIRRE
ERERROTENEE CH o7z, W FREL bI2F
YTy RENZHARFERE AT L FMED & <, £ LT,
IO I AT L FEROW S OTFIMEATE N &) 2
L7 RATR SN,

BT, SRR ol be) & IRENEE (3R
CNE TOMITIM - T 1 HILL EoxtREAmE L7-FEH
EIL72) OBIRAZOMAEDED SEEF T EITV,
FEORB AR A -8RI L. I o) LAREE
¥ (n=2,451; MEHD42.9%) O 1 HL L% HD7z0E,
HIBIZEOSH (F 7~y Fillpo ML —= 0 7R H
(n=905) ; [AEFAUHEIAD b L —=> 7% HiH (n=558) ;
T v~y FRIpOKE - 50 ZAREH (n=482)) TH -
720 FD, IS 3B OEREE A L REE, £5
IR L7259 123X T? PBS-FYPE @ FERES X U4
AFEIC THEBERBENENR O N 70, SEIEZIT-
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720 WS, [EBJAF V], [A MLV AR [67] - &
RIGEY] B L O TIE, MBI TR, R
PO 7 RHE ] BEEE R L RWT, [T
7L —] TETXTORFEMESERIN, [+ T~
FEIZD ML —= 0 ZFREH ] 1R [F 7~ 2 FEIp
OfIR - ¥ ZGRME ] EEERL, 61, [F0 T
<Y REIpOREE - 70 AR | A TFBEBUA A
PO 7R PEMETHo. FLT [H
HIR 2 BB ] T, [P~y FElpo L —=>
JRHEH ] BLOTHEBEAAE D L —= > 7R/ H ]
WA [T~ FRIpORE: - 50 ZREH | 258E
Tho7-.

BEMES JOEFERICI S THNBREEZERT
E & DRE

BERED X ORERRIC L 2 RN ERE & e
L OB AT S 720, MBEREEEL L £/,
PBSFYPE O T REBIZIZAEEZMEIAONS Z &
75, PBSFYPE Ofthd MR EE % HIA K L 3 % (miHE
R L7z, 2o#R, RK6ITIR LX) ITHESHT
IZBWTIE, BEERRE L BEEEERA D O 5 T X TOREIZT
FBWEEDOTRTO TR & Zf e L OfIZIZ L
AR L S REOIEOHE E THVRE N, Hiv

R5. 1BERES LBEANSICL ZPBS-FYPEDOTIES LU 1 ERD S FER
[ AR 05 ) 2 AT R FoF e RR S
LR Fo—= s RHH PNNSOYE . & (i 2 ATHERC P .
(n=558) (n=905) (n=482) Bonferroni i
HREY AR L 21.63 (7.77) 17.46 (7.79) 17.19 (7.85) 59.61" b, c<a
w7 — 15.76 (8.46) 11.66 (6.58) 13.03 (7.17) 5453  b<a, ¢ c<a
AL AL 16.47 (5.64) 14.33 (5.91) 14.14 (6.03) 28.31" b, c<a
AR =2rr ) 23.29 (7.63) 19.61 (7.63) 19.31 (7.77) 48.69" b, c<a
BRI 72 A T 12.42 (4.07) 12.45 (4.00) 13.36 (3.97) 9.69" a, b<c
A 89.56 (26.04) 75.50 (24.21) 77.03 (25.73) 58.29" b, c<a
note: (  )MILSD%ERLIZ, **p<.01

AU SIERRIT, TR CERE S Th o729, A IS LT,
Mg FWHITRE TIE, T CICB% K AED A B SRS NI T b sk A B e L 7=

R6. BEWE" CRERRICL S THENBETE(PBS-FYPE) & R#EMRE & OFHEES,

HHE DR
R R ) 7 AT R

FRE S L O W T EEE ER LR OM ) FEROH

(n=614) (n=711) (n=1,080) (n=1785)
fmAEEE  AHEE fmAAERs  AHES fmAERS  tEEE fmfABE  AHRS
TEB)AF L 157 43" —o01 27" 117 38” .05 .30"
Bl 7L — —08" 25" —04 197 —04 197 —.05 21"
AL AL 327 Be” 297 43" 287 48" 257 417
I ARE= 2 NE:0) .05 46" .03 31" .05 397 —o07" 30"
FLRIR R s .02 32" .04 247" —06° 23" 147 30"

note: (

YIZSD% R LT, " p<.01, p<.05

SEREVE, T CHEIRRE ThoToon, ZORMEENELT,
{FARBASYHT T, MLOPBS-FYPEA TR A HIA LT,
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T, RAHBESHT DR (#6), TEBJAF)V] I2DOWTIE,
WENOREVETY [FEH L #ROW | ORI Tx#
WL IZEAEHBR L Tho7z [hF 7L —] 122
WU, [RGB O TREA D SR & e /7
O TBMEE L IZEAEHBER L THLZ LAVRE
N7z, £72, [A RV ARR] 12OV TE, §RTORZE
TR L4237 & B B BRI Tl LR & D IE DT
ARSIz, AT, [T BRES) ] 1I2owWTid, [+
YT v NEIOIZSERED D#EFD A ORE ] 12T L
JELIZEACHBER L THo72. LT, [HAIN AN
BIE| 122w, T4 v 7~y FROBEREPOER
RO ] ORCIITHmMEELIZLASHEZ LT
HY, 512, [HROA] OBTIIZHBRELIZEA
EHEZR L ThH B Z EATRENT

FEREICH T HFOOEMEE

AN, HHGRLREEICE 5 Haho MBS Bk
BIOBIEMEIZ DWW TS, [FER EEROM T O] & [
FOHDIZE | DRIy LTt 24T o 72 BARRIIZIE,

R7. FERECEIZFCICEAL THEHESNIcEBAR EHMHE

R E LT [3Zen, ERoAz il [12i24nm,
R LR OW ) % 2k, [FHDADI L FERD A
MHLAED S NIIZE A k] 2R L 78 % [FEP L H
FOWT7 | oL LT, —77, [ZTEMH, #ROA % Zi#]
EEIRL 728 % [HROAK] DL L &b, [FEHLE
WROMW ST | OFIE2015%TH Y, [HEOAK] ORI
93044 L 727z

BRI BUT 2 0WRERE DTSR L7z, wils, [958
LHEROM ST | OBCBWTIE, B EED 26,054 38,
B DFERIL1604FECH -7z T, S hNE L
AR OHBIAEE RTIR L, REREICBIT %00
B4 aNAELE LT M2IRLZEBY, [EHN(R) TT
ELMEE) (ML —= 2 7) OIE LW TEHER 7 405 GE
) HEAEZEZ 58] [REE»T oL ] [k
RHHAOHALA ], [ & O CTHEE (FFEEE) 3k
LHTEDRE] [HARAR=YDEBRRLFEL VIV =)L,
[(Hh == 700 T, Z LT, [EBATH %\ ES)
AN S 7.

WIZ[#EFED I | OFIZDOW T, BHHFEEAT13,201 3,

N i EE

< FERLHEEOW S >
(=N (%) TTx5EH (FL—=172) © HEH (801) , ¥ (318) , hL—=17 (294) , K¥) (233) ,
IE LW R (153) , Hik (127) , =N (94) , A% (76) , BIE (58) ,
MdEERY 704206 GESBY) BEZE 2 55 5 (43) , x5 (43) , BE (40) , ELW (27)
Wl\"i’@ﬁ’ﬁ‘i(&@é‘?ébéj & (219) , @9 (125) , msk (78) , K (65) , &K (49)
TR A D A5 A ) LW (47) , B @7 , 55 (25)
B ERUBSITRGLNCES 3o SN GE s B4y (169) , ##3% (122) , K& (77) , FH (713) , =k (52) ,
ZLEDRE) By (48) , *tm (45) , = (388) , K& (85) , TRk (25)

[ 7o ATR—Y DEHIOFE LU L—1 | MmnH (117, AXR—Y (99) , #kx (67) , @D (67) ,
FELW (42) , —)b (41) , RS (29) , ®itk (25) , HE (22)
)b —=0 7 D00 J5) i hL—=v27 (125) , Y J5 (26)
[ BEAT D7\ i 175 (98) , B (50)
<GEBRDH>

[kk % 72 AR —Y OFEHR L/ —)1 |

ZR— (222) , Mk (124) , 5 (117) , #kx (82) , BH (89) ,
JL—)L (68) N
=g (33) , &

B (62) , %3 (56) , fEH (47) , FELW (35) ,
(21) , ¥x 2 (15 , W (14) , Ky (12) ,

B (12) , L (12)

[N () TTE5EH (RhLyFR
FL—=7) OB
MAZE )T Z L DRYIE

EH# (273)

[MatRE DAERFHEE |
(B TR TESZ L)

[V R— MR

i (62) , EN 47) ,
EHE (18) , Hf# (18) ,

% (105) , hL—=r7 (69) , K4 (67) , Hik (63) ,
Z by F (40) , Bt (30) , M (21) ,
Al (10) , v r/ 74 (10) , £ (10)

fERE (105) , #fERE (14)
By (75) , #~% (11)

VAR—k (14) , 38 (10)

YNIZIE, ZDFEOHEBLRIEE R LT,

note: (

10



KEERET AR — Y FERE

> ()
us = E - \h__/,.-'
- % ° :
b W . 7N

l, | s00

N

H2. FERELEIIZZV ("RELEROMA) KBTS
EERBOFERY hT—7 (n=2,015)

B NFERIL1 047TRECTH - 72, BRBEREICBIT 55400
BT 2HNEL LT, K3IRLZEBD, [Fk4 R AR—
VDORERRN =], [EHN(F) TTELEH (X MLy T
Ry ) okE] [EEE»T I EoRYE ], [
BEOMEE | THO TR THERAZE] LT [LAR—
NEE ] At s e

BREBOMES SORED< D OLDOBIFERE
#2013 (FLEHBE) TRH
WA, RS2, SRR GG R & AR O

18,(2021),002-020

Subgraph:

Hn Ho
We Mo
Bn En
W O
@w On
B
Limsciont
[
14
ib
—n1
Femmmncy:
TN
{ N
| |
N4
/,- -
/ A\
| | 0
\ /
\
AN
AN 4

E3. ERELEITIZZV ("BROH) IKETS
EERBOHEERY hT—5 (1=930)

LN RICE B EEITRRO N o 72hs, BATIC
&5 SREEE T O TS, S ARG EE & RS
IEEIE IO BUO B, ZNENHEICE P, 72
A AEE RO ILEL, B2 T16.2 METS - [/
ZLT, ZMEIZTI3.0 METs - B/ lEZRL7-.

F7-, £, HBIREHL NVORXSE X B ARIEE)
i%'ﬁﬁ%‘@“*ﬁﬁ%%%ﬂ“ L7z, AT ORER, S IEEE)
#®A%10 METs- K¢ / BAiGG0 MESHIEBIH | 213 2%
THE <, 50 METs- K /AP ES L < I3HERE S AE
BhEA%25 METs- K/ BLL Lo & MIGEIE ] FI138

IZB$ % \FF)?“FE%'E%/TLK IHTORER, LR B AHE) HTE L, 612, BES Y D00 FHRIGE)HE#E23
#8. MIc&ZBFEHE & EMBREDFEES L VHRERER
B (n=3,543) Bt (n=2,095) i
M (SD)  Me  95%CI M (SD)  Me  95%CI -
HAT (METs- /i) 79 (137 3.3 7.4-8.3 9.7 (16.1) 5.0 9.0-10.4 -4.60
W (METs- /i) 58 (13.1) 1.3 5.4- 6.3 52 (12.00 0.3 4.7-5.7 1.68
R (METs- B/38) 16.6 (28.6) 6.7 15.7-17.6 10.7 (26.8) 0.0 9.6-11.9 7.64™
BEARIGEI R (METs #/iH) 30.3 (41.5) 16.2  28.9-31.7 25.7 (40.8) 13.0 23.9-27.4 4.07™
JEENT FE R GGTED) 8.2 4.7 8.0 8.1-8.4 8.3 (4.4) 8.0 8.1-8.5 -0.61
**p<.01
RO, EHWMICFAELAVWEEDSFEEL NI ESFEHEEREREL L OO TRER
2K (n=4,943) B (n=3,076) M (n=1,867)
0 o TR 0 FL Sy x7fi
% a % Pzt a % Pzt
B RTGE L ~L
= gUNGEA 2,157 43.6 1,271 41.3 -4.2 886 47.5 4.2
TP By R B 2,028 41.0 1,256 40.8 -0.4 772 41.3 0.4
TG 758 15.3 549 17.8 6.3 209 11.2 -6.3 43.64 ™
HERES < D D7D OB RTHBY I HED 75 i
e 1,582 32.0 1,086 35.3 6.4 195 26.5 -6.4 41.29 ™
Mp<.01

11
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®10. REWELBRERNICE ZEHEFHE S CEMREOFIIES L U2ER D B TER (EENERFRICAHE UBVWEERR)

I RE R RS 1 F T~ R TR ZHAEH
B FERX = WD it EZI T e at R PR
(n=309) (n=380) (n=689) (n=719) (n=414) (n=1, 133) FiE il TR BRI R
a b d
AT METs - I /3 9.6(18.5) 5.7(8.8) 7.4(14.1) 7.5(12.8) 7.8(12.3) 7.6(12.7) 0.00 7.99 ** 10.29 ** b, c<a; b<d
A METs - 1K /3 5.4(11. 1) 4.3(7.8) 4.8(9.5) 4.3(12.0) 4.7(8.8) 4.5(11.0) 0.51 0.52 1.81
R METs - /3 13.7(22.5) 10.9(17. 5) 12.1(20.0) 11.1(19.3) 13.1(23.8) 11.8(21.1) 0. 04 0. 15 5.75 *
KoLy (RIS B B METs - I,/ 28.7(35.4) 20.9(27.4) 24.4(31.4) 22.9(31.8) 25.5(33.7) 23.9(32. 5) 0.12 2.72 10.90 ™ b, c<a; bdd
JEAE IR 5/ A 7.7(4.7) 8.9(4.2) 8.4(4.5) 9.3(4.7) 8.7(4.8) 9.1(4.8) 9.07*  2.37 14.82 "  adb,c
IR [ X5 [ AT A DS AT
oy [EE RN s HFD B T HFOH ak e e BRI gpagm
(n=237) (n=243) (n=480) (n=278) (n=229) (n=507) i it B ”
a b c d
METs - /78 10.5(14.6) 7.3(11.4) 8.9(13. 1 9.7(15.5) 9.3(17.2) 9.5(16. 3) 0. 44 3.58 2.09
METs - /3 4.8(10.5) 5.1(10.7) 4.9(10.6) 4.3(10.2) 4.2(8.3) 4.3(9.4) 113 0. 06 0. 09
METs - i /38 7.0(15.7) 4.2(11.2) 5.6(13. 6) 6.7(17.3) 8.0(21.6) 7.3(2.7) 2.48 0.53 3.57
METs - i,/ 22.3(27.4) 16.7(22.9) 19.4(25.4) 20.7(27.9) 21.5(32.5) 21.1(30. 1 0.85 1.86 3. 26
)/ H 7.4(4.1) 9.9(3.7) 8.7(4.1) 8.8(4.2) 8.4(4.2) 8.6 (4. 2) 0.14 16.97 ™ 31.66 *  ab,c; d<b
note: ( )XSDERELE. “p<0l, p<.05
METs-#,/58 IPAQ %47 METs-&,3@ IPAQ [HBEHEHE & PBS-FYE;E B VaRE=2% S]]
* 35 1 ol

12 1
10 4 * 30

' ‘ 25
8

kk
— o

] ok
20 4
| 20 15 1
6 4 15
I3 10 4
4 A 10 A
2 5 5
0 - 0 - 0 -

25 7 f**—\

ELSPA SR

L

[FIRF 3T 1) Y

LES 2= =or

AT N

AT

[ B B [
wEH LS ciioAs Fp<05 ¥ p<0ol

e

E4. IPAQ T#17), "B FEENE, & PBS-FYPE M&h - &S ICHIT2EMENRRERR

METs- Ff / HOT R B TRD - 72, KRS HGEIE
O EEREEIF IS DA L [ aEEE ] (12
SRR SN o7z,

BEREE KFORERRICE S FNEEBDER

WWT, F101E, BERN O GREE)E B L O R
IR AERIC Lz, BERE (RSB, 4> 7~
FED x 3R (L koM ), #RoA) O R
DA ORERERLI2LDTH B, B TKHEISEHOAE
HEICERIDHLLOD, L TUTOMEIREN.
bbb, d vy FRITIHEER (5 L oM |
& [EROAD X BEBIIROLNT, —F, FIEH
MECIE [HRoA] L) [FEREHEROWN ] FEvg
RIEE)E & AR Th - 72,

BRE L 2ERIC X 583, PBSFYPE & IPAQ
TRRDLFME R L2720, IPAQ [T ], [RGB = |
B LU PBSFYPE [ - AIGEE)] 123B1) % Bl F%)
Rt L7z (04). MEOR S KE @, 4>
Ty FRIZBIT S [#%DA | H°PBSFYPE Tl [i#
FLFEHOMF ] L0 BAREIMEN—T7T, IPAQ TIdM
FICERDOGZWETH o7

12

R

AREFFEO BB, FRa o A )V ARIES 1 IO
ITHERIZ B B2 EBEEEOZTH#IIED FABHR, L) bl
F B BB FAREE R ICOWT, TREEE LI E
ZTHLEPIZT A ETHo T,

NS, AWIZETIE Web X— ADFREIZ L ) &EDIZ
1T _TOHIFDFK 6,000 4 DR RE N S MEBIEES
72, PERDBEMAIC & 2T, AHETE - =L
LEARELEIELNL Z EPHFEINL DD, BRI
RREFEHZ5E TICHET % Lo S0/ NRLE
) RSB TED R S, TS OEEEL KT S, £
DT =5 55 N MmO Z 4 % B8 2 W aEtEDS R
FENTVD (ZH - /MK, 2018). CoZE%EHL, K
WIZE CIXAEIHB 12220 DQS &8, WIAhOIEHE
RS T BRI T— OB E, 77— 5 O-EZkE
T5ZEIBDT

SIRBDOIEHE, SHEEED KOEEREICDNT
WREDIEIEIZOWTEE LR HE2RRD &, TFRHRE
I ERBEOEED D %8, FHERETB X #9



KEFHRB X R — YR

Bx L7z, AREOHFET HRFE, BH, BT
R % hotz. £z, EETHIOLREBR TILHEMmMN O
FERE THAHI L, ZL T, HEOHCHLCIIRE
WCESTRETH L LRHIiT 2 EMBEREETH o7z, &
NHIL, B E - 725647 gE GRIRi3 20, 2009 ; MH
2002 ;%713 2, 2009) &L THETO#ENEH D HOD,
WREDMR- 7B RN EERIRIEL TV 5.

KT, REREOZHEEEIIONT, ZHIIBELOR
LRI RE IR 2ENRA T o7, RNEONEIZHEL
TiE, "y MEREEPE(ARZIERTE 20AR, E
ik (A > 74 2) E LTHEREBNTE 2089 20
g "R RANR— AT E N AL, R
EICHRTHEREVS LEELZIT LI ENORE, ' &
D &) HHERHE D 2 SND O, Z LT, "HET
R F b o272 T, FEEx L TR |IZT
ERWI EORE 7 EIRIECALNEPHAR SN 4
WNIIZEREOEEREBIEH OE R LR EEL, A%
F IS L 72 R\ DS N2 &R HEHI L Tz,
LT, RERFWTHEOEHGISITIEEL RhoTz.
DT EIE, ZHOMELE T L RBEORERREOEE DA
el Shiz2 L bME-T, ZEEIFERFEICS
SOREEE P2 RRENEZEZ N5, MAT, K
FORFTIIY INARER L7 ETEELZERLTBY
(ZERAAEFES, 2020), EEHEZZNOOHEHREF
ANCRERR C & 72 2 L DAL SIS BA R L 720D
Livew, b7, AWIFEoRAERN, E#imo s 1
YT THoTENLBHOAREE TR TE /2T &%,
F AR EANDENAE U722 LI X Y RZDORAED 1 28
Bl o7 REMEDS RN EEZ BND. E5IC, KERE
DZH B LHEBREESTHEH A TR 5722 &1 TN
AL DI L 72I26 2 Tl CE W T LI L, HEiR
WRFRIIRO o/l b, WEBENKARELDEE
NS, MZ T, il e B O EIE5 s s 2.92 (&
LEoEbFRR=3) &4, FHL RHEEIR L2 LR
L7z, BUORBRMIC X o TIZEN R B 2 FERR L 72561 T ZE
TlE, — &R HCEERH 2 1BV T359B L0
3.67 (BH, 2017), 3.75% R (CL#ElZA, 2006), 3.77 (5%
H, 2012) % E@R3mABHRFEERLT0E—T, KER
HTIE3.96 B L U4.05 (FE, 2004), 4. 10FLEE (LI 2,
2006), 4.50F28 (W34, 2014) % Sk 4 SARED
SHEEOFEEAIVR ENT WD, SHOEmILEX, %
WA OWIRFRCIEEEIRE RIS, & L THIBHR &8
BEWICHEL, FRlofizE L ThRlo/zeE 26N
72721, AfEIEH < F THEMDOBEDRAN 7 il e
TH ), EEPECEFEEAEICX S L THIB LA

18,(2021),002-020

Rlp L % 572 OHELFREZES 5.

X512, BEREICOWTIE, 334N, mEEEL L
THEMBENTEEGIZ875% L), EIREZEDTLENE
BRI VERENH S0 b o 70 REFEORSEEMIRD
WZDWTIE, BRI CTR4ES A B S IR 9EI2 4
BN HEMRZE T ER L, ZOHRO6 AR IR 7E, 2L
CTT7THKE R A% & T EBIZEOFI G IR 2 1 L
7o 2 EHHEE STV 525 CUEBRFAE, 2020), HER
HITOWME L IIRL Y, AilRRIEA I E S
7EEZOND.

ROV, [FERLHEROWY ] 22 L7
EGL [HEOA] 2 ZH#LHENZNENIEREE L
ol KRB, FEEC-FEERE L LTERBSND D,
T & L CEMYT 5 ETIREERETT L ORI F iR

ZAF D720, ERNIHT o TEHOARIZ K HIZERRD
LWL H o7z L HEINL, hbB, mbEEHEIF L P
T, HEEH DKL TR -V E T 5 R0
AFNVOFFEDEFZRE M L TR NI THEBEE
Wiy % )5 b EUEDTE Y (eg /MF, 2020), 41k
DA 2 FEE EOTRZEFT 5 2 & THRIBIEEICBIT S
WEREDFAEORPIENY, F2ENODPRTEL DL
LR,

RIS, BENEE LY, == 7 ROMHADE
FasZE L CEHWRERE o7z, ZF LRy PR V7R
EHORYIZH HEERLHE R o C, HEWMRS W2
FHCC, A NS L7efie e b L — =0 T hREDPOR)
AN FERITRER Z 25, S OIRETHRH SN LS
ZAOND., RNERZONMEYEZ, EEIAEAHESIRILIZ
BWC, KEREBIOREINTOMEE L T—BEE,
WETHLEHZHND.

BERRE, BEAS LOEEARICHED THNERE
RAAEBIREOZTHEIAE ) sk L LT, TR
HAEARE LR, SRR EEETHREOTNTIIT,
TR & OBICH B R ERDSHR SN, AFEOMELME
Motz R SIEEE ORI 65% FEEZ R L, AW
DEDE L BT H > 722 S Ic SN, $72,
PBS-FYPE @ [l 7L — ] \Z TAWFEDOEIZFELEfE D 5
ERGE 72 ), EHRAE L OREDPRR L o7z T, [HE
BAF)V ], [A T VAL, TRT) - BRIGE) ] (3
DO~TEREETH S Z LA L7z, [HHIR 2 A58 1
&, Rl & BB OBmCIOEREOEAIVRE N, b
DT LRSS, KL TUT200MENIBRE SN L. #1112,
HERECOEBINBEOIBRLE L 2FHOFEH,D
T, FEMA L KEAFICB 2GS HFE SN

13
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BIISEANE EA TETZ E AL IS NT NS, A
WMOKERECT, [T L —] OFOIERDF5512
b7z 7o 7o 2 EATREFAEE IS THRPICE T AD TV 5
CERFEHEEE L WAL L TnsZ Lol [JF
DHIOBEOEE] RE)2LELNMLEE SNTWwLE
&L TR - 2B &) (RAR, 2005) ~OHRY 7 1
ThELTEAMRESH Y, TOZ LIFKFEETO
K7ZH5 ) PMREE SN T HRBF O TSRO
WIS SICHEDCHERE L 2 W EBA SRS, 212,
—HRIZ, RFEFEOEFEE R OF NI RAM 2 F S
THH0, KERLAR—VIZHETLENIIONTLYE
HEEE 2 R7IRADE L B D KEFHEB OREOHAE)
ARL, EBAFLRLHE T L -2 ST 2E5REE
BRNBEEIFN oo 2 8, v LIdE
EBITDLDERRAR—Y DEKROA LR LT, AR—
B, SOIAR—YRT VT4 TEHL V- LRI
TOAR—YBWI AT T 4 T 58 % AT e H
0, EBB2WIAR— FARGHH CCHFRAE, 2017) IRE
b [—ERAR—VHE] OFHOTL—-FLBbZ s
WAEND., ZOEIE, EA Mo THEEICAE—
Y OfifE % F OB 720 DS 5§ 2 2 & 550
TAU—=T v THRLEEEZ D,

WA, BETRRE (FREAUL A, 4 7~ v R LIz
FERN (T L EROWM S, EROR) B ML E LT
fENT DGR, [HEBNA XV, [WHETV—], [ - &k
WG], 2 L CafEmicdhiy 2R R sz &
bbb, [ERE#EROW)] BIO [#HEOA] OV
NOERIZBNTH F v 7~ v FRIZHAFEAU AL
EETH o7z, DERDXSHIZZEZ AEIBE D FE R 1
i DL ST 25, RRAUFIAENC X ) RE Rk
REMT D EORMER R LR REBIRTE 5. FEH
RO B % N2 7B R B 2 &R i 2 7oA v
Ty FRITIE, 215 2% RBB0% 88 1 RN
BTV, —J, [ERBUE Tl s OO
A% PCHEICTHRTE S L) ISRETE, H#U0BEM
DOFFTIZ T B RO ZFHE 2> b FALR I DU A
M2 74—F Ny 2% BLZLITHETHL. Ok
Mo, FEAFMEITSEE OF 0L FON T 28D
JEDRPOLTHRIMLCEDWELEZ MAT, [A
ML AR, THRI 2 8 E ] (&, 4> 7~y FERI
HARFERBCA BN BT 2805050 <, $#o A
NER; L RO O T o 72, FEATG AN &
% EBINEEOE SIIAE LR E F—Th b EE 25
N5, 512, HEHEROADOFETIE, KEREOTH
B A S D 2 2 L IIWNEER 2SS ), FERIZ LS

14

FOEREO THRELFERTXIUIR LT —EEmOoNL
ORI NI AR EZEZ NS,

R IENE & GO TG 21T o 72, FENFIIEREL
BTy h— NL—FR—uid)R57y bR GEER N
FIVhoRd)bno8o0RICFE &, ks
FRILIAH, WHRBEOLELEE HD-0E 2007 (b
LoV FRBIOREE - ¥V AR) DA TH-727280, 4
DOBERE L OMEEH S EBNBEREZ G L. %
WZ (EBFEH) 12X 2 FRNERIZEOAFE 5N 5 00
THDHH, FbL72EBY, IaHRTOERITERL DM
MR EMmALL, EEAT, SOICHTFLoars 7 rof
e SR RHRIATRES NIRENTH Y, F22 b5
BfEH 22 L o -G \ho722 L h s, 3T
OFEHAEH BT A L3272 =B, PL—=
7RAERE, A AR— A THEAY VT E L%
SN ORGICERI A H 0720, FEHER & LTEL
WHINEZEZONL, #ERIZOVWTIE, #RLET [Hk
AR D N L—= v 7R MEH | OFBNEEI =N
EHERR ST, TR IAIAD ML —= > 7% H
T, MO TRREIZHA [EBZ )V ] (I2TEOMmD2
OOfEH X ) BHEICEMTH 7. PL—= v SRR
FERL-E LTHF T~y FRITR ML —= 2 7Ok
23V 7 EOBENKETH - 72 RN E 2 SN,
F7z, (677 - BIkiES)] (IEHER M LRl TB Y,
XFREBINLEHEFCF T2 IS 2 W EBNEE S S
fERCE L. F72, bThers [HETL—] dBHEs
iz, TR ~7 v —1 1%, SR E I HA~E A B of)s
vz & (WHIE2, 2016) 2VRENTW5. FL—=r
7RMEH S EAFEHIZNT 2 00, FERFMEICE
Oy v a V=73 L, thoZi#k 8B
HHERE T I 22— 3 YR DS —FEIC b
V=0 7o) ik ER ST 5 2 L CEiEiREIc s
ARG, PZEEERIOF, SOICEENOKES
LY EHETE LD L,
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Verification of the educational effect of online university physical education with
COVID-19 from the perspective of teachers

Hideyuki NAMBA" , Yamato SATO” , Yutaka SONOBE” , Junichi NISHIDA" ,
Atsushi KIUCHI”, Yuji KOBAYASHI”, Ryoji TAHARA"” , Masakatsu NAKADAY,
Seigo NAKAYAMA” | Keita NISHIGAKI'” , Masato NISHIWAKI'"” | Shiho HIRAKU'

Abstract

Background To prevent the spread of COVID-19, a state of emergency was proclaimed in Japan; in the first half of 2020,
online classes were held at many universities. Physical education classes based on practical skills were also conducted remotely;
however, the full circumstances of such teaching are unclear as are details of the achieved educational effects. Accordingly,
the present study investigated the conditions and challenges with respect to physical education practical lessons as well as
teachers’ working styles when online lessons were unavoidable. Our aim was to identify an appropriate teaching environment
for university physical education in the post-COVID-19 era. Methods We conducted a Web questionnaire survey using Google
Forms among 107 university physical education teachers in Japan. Results We found that 91.6% of the teachers taught all
scheduled classes (including online classes). The figure for remote teaching was 78.5%; that for a mixture of remote and face-to-
face teaching was 19.6%. With remote teaching, 41.5% conducted it in an on-demand format; 25.0% did so with a simultaneous
interactive format; 22.6% adopted a material distribution/viewing format. Among the teachers, 82.3% responded that their
working hours for classes increased compared with an average year; 31.8% stated that those hours more than tripled and 26.2%
that they more than doubled. Regarding subjective assessment of the educational effect, understanding the value of cooperative
play, improved communication skills, and adaptation to the school were significantly lower than other items (p< .05). Multiple
regression analysis indicated that the reward scale could be explained by subjective assessment, work engagement, sense of
coherence scale, and occupational stress (contribution rate, 42.1%; F=18.56; p< .001). Discussion Through online classes, it
was difficult to achieve interpersonal communication skills and adaptation to the school; however, half of the teachers observed
positive educational effects with respect to adopting a regular lifestyle, physical fitness and physical activity, and self-initiative
and self-motivation. The more teachers perceived the reward effect, the more positively did they become aware of the educational
effect of online physical education practical classes. It is necessary to reconsider the value of what should be taught in university
physical education. Likewise, it is essential to create new types of physical education classes in the post-COVID-19 era by

applying the methods adopted in online classes for active learning.

Fog— IOy A AR, RARREE S, KR, AN, SR
Keywords: COVID-19, state of emergency, university physical education, online classes, educational effects
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2020). HAEINTIZRED S OJFEFEIZ20204F£1H 15
HIZHBL a1 7 A )V 2 DREEZ WA S (G
WFgeit, 2020a), 2H3HICHEEICHE L2551 YV E
YR T YR AT OFEIEGE RN, 3
O TN CTRAEE S L 7z (B R ASERT S8,
2020b). 20, 4R T7HIZTHBERFIRICBREHEESH
FEEHN, 4116 HIZIZBEEHEE S ORI 4 EC
PERENS H 25 HIZEE TR Sz, BREFREESTT
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DA ZT T, & OREDVF A OBRERIB T ES
&, EFEEELZI) ANz 7H 1 HE RO CERE
BEEHER, 2020b) TlX, EEOESFL,012487
TOFRIIBWTIEPERSINTEY, D7) H 858K
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20204F10H5H~11 A3 H £ T FEHM & L Google
74— LD URL ZFNLEET S L) ITHIEL 72, AR
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FEhiik, mBIEEONE, ER AR ERIZEIC L 5570
IREH DZEAL (B4 & DIED), #FRIC & 2 HEHIZEOA
HANZ, BROY TNALO—FEE, VI NABIEDH
SOV AR KD 7.

(3) IR X 2 B EBIHED TR ERE
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classes: PBS-FYPE) D& IEH 2D\, #HEMASEMEZE
&) EORE, ERTEZLE) DOV THIE KD
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(4)T— o o= A |k
HREEFZEOWY MAF T E Ve f{ET 572

18,(2021),021-034
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FEL TR EENPALEDL LKL %) 3THA, #
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T 5729012, T (2000) ASFA5E L7-BEMA M LRSS
AEEL AV, IR SADMLFEL LT uEk
S, [—HEGE 22 TR s ] 7 EFF6IHE
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(6) HR—EIKE (University of Tokyo Health Sociology
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ANVAREDE LTSt ER—EERE
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HEDNIL, BN, BME, SREE), XA I NVAVALE
DfkA~ RER B L, 8, OERE, BMERE R S5
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(8) HHIRCH

FEEB SRR L DB FERIZEEZ LD L) 12 Tw
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T A VN KB FEFIEEOFHI LI OWT, EERE L R
B ERTRLE, FEEHIUTFEBR L TL 228w (ML
T, k@), [4HROEEESIEL S 2T 1~ CH#
T RYE, KRFEORE I OEIINEE L T4 T
FERT 72023 EDLI R EREZLNE T2 (UL
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HIBRIXEE T 22 2o 72,

3. HrEtERMT
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(5.6%) J, [301X.(34.6%) 1, [401%(28.0%) J, [501t:(26.2%) J,
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~54F(24.3%) |, [6~104F (19.5%) |, [11~154F(16.8%) J,
[16 ~204F (15.0%) |, 21 ~304F (15.0%) ], [314F Lk
F(9.3%)] THorz Wfirid, [#d%(24.3%) ), TSPz
(29.9%) J, [HATFEH (14.0%) ), [Bh#k(20.6%) 1, T3k
W (9.3%) ] Tho7:. FEFEE, [HE - AR—
v (26.2%) ], [##EHER13.1%) ], [ NEFFR
(12.1%) ], [FET%(9.3%) ], [HEFH(7.5%) ], TAXL
145%(6.5%) | TH -7z, #Isud [biEE#i)7 (0.9%) J, [E
HHL T (60.7%) J, [HER# )7 (8.4%) |, [k (7.5%) J,
[EHA (3.7%) ), [T (18.7%) ] TH h , BHH
Tt b % L, RTINS DS h o7

2. NEREIREDERE

(1) —BHEARE B L OHMFREEROHEY 3w KB L O

£1. WRE(n=107)DEFEK
SR FAEE (%)
P bl % P T7.6% # P 20. 6% B2 L7220 1. 9%
&# R 20 R 5. 6% 30 R 34. 6% 40  28.0%
50 X 26.2% 60 &S 5. 6%
1 ~ 5 4 24.3% 6 ~ 10 4 19. 6% 11~ 15 4 16. 8%
i B4 g 16 ~ 20 4 15.0% 21 ~ 25 4 9. 3% 26 ~ 30 4F 5. 6%
314 BL K 9. 3%
ik A % = 24.3% " #H R 29. 9% BT G A 14.0%
)] %o 22.4% FH AN 9. 3%
P it H 77 0. 9% PO 7 60.7% O 7 8. 4%
T H 5 7. 5% hOE H 3. 7% Ju Mt 7 18. 7%
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&, [+ 7~ FE(41.5%) 1, [R5 AL (25.0%) J,
[ERHECAT - BIEERL (22.6%) ), [ > 7~ » FELE[FEEAL
FIBEIDRIE (9.5%) ), [ZDOM(2.4%) ] THo7z. ik
BEOFERANEL, [No—=vrRarF1vazryr
(36.4%) 1, [ .OADOEHE(22.4%) ], [FHFEHNE
LML= v 7EORAG Y (17.8%) |, [HEEMBNE
x M REZR HiPH CHNE(16.8%) I, [Z DM (6.5%) I Th -7z

() EBHEOFF IR

WEFAZHE BT 2 FEEER OO\ T, BIEIC
e T3 AL 72 (31.8%) 1, 24538500 (26.2%) |,
[1.503800 (24.3%) ] & BB L2 8EDIKBEHE DT Bk
BIASEEIN L 72 & R U T 7z L BIE & R E 7213 BI4E DU T 1
15.9% CTH 7.

B LSRR EANOEE TR R 5 2N R R LT
FRCEINC o 72N, [HE8M O #E6 (92.5%) 1, [
R=1 - EANOHEE L UHRIE(67.3%) ], [FEISD
HRINOMEBIRIE (52.3%) 1, [FEEBY AT £ LB
BV AT LOEME(A8.6%) ] TH-7:.

(4) 3 N ADHE

LD Y TINANES & FEBAT o 732 ENE DS & DOREE—
BHLPIonTE, DR R -oTw72(44.9%) ], [%
R o T72(21.5%) ], [RP—H L T72(21.5%) |,
[ ) —FHLTw2(12.1%)] THotz. T/, TN
ADISIERR > (BEIRIZ) (&, [T 2EaT (BRI 2323607
WABIEZ N A 72 (64.5%) 1, [TESEDBREE, FEhE T ABIE
TNz 72(62.6%) ), [FHHEEEIAEIEZ IR 72 (52.3%) J,
[EEHEICBIEERINZ 72 (26.1%) ), [¥ I NADBIER
To T\ (22.4%) ], [Z0Mi(1.9%)] THo7z.

(5) BuAERT
AEH IR 72N (BB OFRFRZ 2187 . e d

gEznry NI
#% - eponfx I 7
EexnE I o 5
n—n - e g0z I 2. 7
ko oz I 2. o
RAELWAE I 15 0%
#2722+ 1l 31
EEN2Ia=r—var 7%
ikt V—F—v o7 B 5 6%
2o I 7. 5%

2. EETMEICIMARE (EHEE)

25



KD 2020FERTEAICIT O N =B ERIERICET 35HE

Zpo T2BE, [EEEANOSINIRD (77.6%) 1, KIZ [
BRI OV COIEE (61.7%) ), [EB) D IR
(50.5%) J, [—)v=ofE H OBREE (32.7%) |, [Hfkofl
W OBREE(20.6%) | THo7.

FHIECAE L7z — v (BEIRE) 13, ZWIHIC [LAR—
I R (95.3%) 1, [ HGET RS E 2 &% I (24.3%) J,
[A~— b7+ YL 28 - FEOFIH(23.4%) ), R
HIANZ & %20 BL) OpCaFii (14.0%) J, [ 2 DM8(5.6%) |
ThHo7z.

3. ERICKDUBREIREOTEIENRE

B3 IZHENRN T 2 EHMEREO B AR L, &
BHLICE BRI X 2BE R RIS 2 FBIERE S AH
FrEZR L7z SMEHAOIRDY 57101, FEHIZA (2015)
@ PBS-FYPE (Z#: UCHMITHICATEHL T, S 51T [
~O#IG] BLO [HEMSLAHREME] ©020% Mz 7274
HCHEBHE L7z EEEMIEEIC L > TRE 201D
Mo G4, HRE LT OREZ KW/
HTH5S. KIITR L2EMEOESHT T, [e BRI
R ETEEEOM (3.36 £1.0855) ] &b ®E <, TgHE
PR B 581 (3.32 £ 1.19.7) 1, [d 1477 - B RIG B O34754 (3.05
£1.185) I, [c A ML ARILE R T 4 7B OMLEE (2.87
114801 Efmse BT O 5B OFER, F(6,
535) =18.11(p<.001) T V), LEILE TIL, [bIHF 7L —
OMfEFHE 23 2= —2 a VEEHOME (1.86 +1.17
M), T fFheois] o fiiims ) A5
< (p<.05) |, [ fZ#HA~O@IE(2.25+1.16 )] 1%, [a

EENA F )V - BB, [ bR 7 L — O 7
taaz=r—varihomt] ZBRo4HEE Y
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1o72(29.0%) |, [ £ 572 %2 1>72(10.3%) ] TH-7-.
SOC A —WZBWC, [N RERK (5.36 £ 1.28 %) |, [
MK (5.77 £ 1.1357) J, [HE4E T 6B (5.20 £ 1.085) | T,
SHHOAFNE16.33+2.9005CTHo72. T—r 07—
DAY M, THGOHEFIZHE) 21& 5 (4.33+1.4555) ]
ThibdE <, IHHDOARNE, 33.13210.79 4 TH - 72
BREEMEA M LA, ARV E A L ADER LT
2705 B THFRERONETE - ) a2k b I L5 TE
% (3.07+0.8150) ] 2l dmE<, [FFHEIZI SADHSE
2L UEE 5% (1.67+£0.758) | M b o7z
6IHH DARNE14.36 £3.42 5 CTH - 7.

5. REREIFEROP DUONDZEEZER
FIRBERZEDOR ) A2 PS5 720 O [l
T OREREIR LIz, R WEGEEERE L, EBiE
WEE, 7= =Y X b, SOC, WMEMA ML A
OMTERIZ X ) F5%42.1% (F=18.56, p<.001) OH
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a.§ kvs
. | ncdeg

R

CEET

|

mgow |
[ T

o

Rt

EHHFHE . 24BN o
RIS uv—
oy
SRR FURCERE S TN T

(IR 1 1-f]

)
Fo-f .

EESEHEY - ST a
Al AREETIER o

#:p<.05

E3. HEWMRICETZEHIZREDLLE

26



KEFHRB X R — YR

18,(2021),021-034

B AEHE(VAREL, SEB: [ERFRERDEHERRE,

B AEMERRAREL, SEE: HEEMHOMERE, R2:

#2. DEUSHAEOERRKHE
K REY LITEA BER RoMERAE P
HEREREORLY A 107 1 4 2.69 0.90
BRE—EEKE (SoC 3 -UTHS)
JVER AT RE S 107 2 7 5.36 1.28
HE R 107 2 7 577 1.13
2 AT REIRR 107 2 7 5.20 1.08
U— =Y A b (UWES-9)
fEFEEZ LTS L, IENBRRREDL XKL D 107 0 6 3.53 1.36
TG T, ETRBTTHAMICR 2 KO 5 107 0 6 3.46 1.32
fEFICBLTH D 107 0 6 3.92 1.22
EFEIFIFNIE N 5 2T Db 107 0 6 3.67 1.40
BICANEOD E S HMAEFIITI S Lo RFFDLICRDS 107 0 6 3.38 1.50
HFICHEEL TS L&, EEELKL S 107 0 6 3.64 1.56
B OfLFICHEY 2K C 5 107 0 6 4.33 1.45
FLUTAEFIZODH VIAATND 107 0 6 3.45 1.61
fEEEZLTND EDNERIZ/ZR>TLED 107 0 6 3.75 1.49
TEZEVEA b L 2
FEFITIL SADHFE LT i bz n 107 1 4 1.67 0.75
FERINICAE LB L & e 107 1 4 2.13 0.91
—AIEmE T e B e n 107 1 4 1.88 0.80
By DO_X—ATHLHENTE D 107 1 4 2.79 0.94
B CILFEDIES - 0 HERDDLIENTED 107 1 4 3.07 0.81
BHE O RO FHICANOBEREKMTE 107 1 4 2.81 0.87
SKSEMER N L APAE O 3 T BT TR SR A s S
3. AEEHREOVOHPVWEFATZEHOERFEIMMTOER
5 B SEB B p-value
EBO R . 391 .079 . 387 <. 001
U—J =D A b . 024 . 007 . 293 <. 001
SOCA 47— )b .074 . 025 . 239 . 004
TEEMEA b L2 .049 .02 187 .018
(E¥0 -. 081 . 505
SEE . 649
R’ 421

PELREK
& p=.387 (p<.001), V=25 =Y AL MNRE B =

.293 (p<.001), SOC A7 —)v B =.239 (p=.004), W
PEA ML A =187 (p=.018) TH~-7-.

6. ERICKAUBREIFROTHEL STITRELIC
B9 2B &R
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HEDBEVERTH o7z T, RBOIBWT [>T

A > (511a) J, [FE4 (40 1m0) 1, L5 (391mD) J, [47+4E (38 1) ],
[ (33D | 7 ELWEII T o7z, MBUEHEICBT
5 RO % AT, 3L EDFRIZOWTIGE A v b
77— "B L7z, Jaccard £2%00.2 D FI2B T, k2R
FRATRGFERNE E AR TRIEN TB Y, B RIZ SR
ERMTHINTNS, F/2, FHUALIEETHE I T
LiEm 1D NV—TE L7 7T 7Rt v7:
RO v v T =7 (44) TIE, 110O% 7757
PR S e B kY N =2 L LT, lEREL
TR LEHMEE LT, EBGEHiiL Vb LAR—-FThHo7/2Z
s, T2, ERTER T2, FADPFERR
VBB L TV A DR MRS A ENTE RV L AF LY
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T, BAREBIOE TR A ¥ 5 VAV ADRFDHE S
TH Y (Gallg,et al.,2020; Woods,et al., 2020), BREfHEE
BB LEBIC L 2EFEHIZZEIIOWT, HEPE
DL HHEDOL ETEML, ZHEIED LD BERD
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2020 FEFHAREEEEROERINRE L 51 >
HE DR

BHAE IR BT, Bl - REEOREIRE L
72L T 5% DEEND Y, —HOKFETIIMEEIHIZELE
HIETIT) 2 L IZWEETH - 72 REMEAVR Sz, %@
EMTHREERRES T — AWK 28T, BZBOAT
oD ETIRL LMoz, DT XL, 4A7H
1254 SN-BREHETS X, MRESHESSN5H
25 H F COMB CXIBOER L= TbNTEY) (NME
B, 2020), I X D HTHATTRETH 720089 2, &
REOFEHIZHIEEDENH o728 I2LBbDEEZDL
N5, BWEIEETIE, BERREM 2 0/ F L CTHEDST 7 &
AYHF vy FEID41 5%, [FEERAIMEA25.0%,
EREAT - BIEERIAT22.6% CTHo72. ThH0RELX
DEVIE, £ KFD LMS : Learning Management System
(FHEHY AT L) OV, MEB LA/ Ty
R8Ty MEKEDOTINA A, Web 1 A T REFFH~YA 7,
Wi-Fi e EOA 25—y MERBEOFEKFEL WD L
Exohiz F72, FEEHCEENRTIE, FL—=V
FRAVTA T a=Zy IHPmROE L, AR L
r=AbHY, FrIAVNITEBLRLT WL ) TID7%
SN DG otz. 36T, RENBDOETIFW,
BHIDOY TNAE OMEPAE L TEY, HEFmOARLR S
FELE IR EOBIEE T - 72 £ % L OEDAE L
Tz &0 b BESEHEIC DV TiE, 95.3% AL K— b
HEEZFHALTBY, SHEBOFEMmIRIRLEBEAM LD
b, EFREEIIOWVTOIRREESL, AR—Y DL — LR
T H OFEEE 7 & DMk % G 3 2 {HA1CTd o 72 2 & A
bink o7z

KT, HEHE»SLOHBENE L RESE, £k
(27 % EE) - AR— Y FERIHE ) IR EFBRSE L L
&Y, LEONE, EEREOUGE, KIOME, AK—v
YALDOA T &% 8 U CAEAR—VIZEN), HDH N
AR FIFHNT DT 5 LB HEFEFENO—DL
EZHNED, LAR— ML AFE S5 2500
WMol Z ENMSNE o7z —T, BRI
RIEHEFTOFH, A~v— 7+ VEICX DEH - BEO
R ERE L2020 24.3%, 23.4%THY, HE
A6 O B ARG EE R EBRE O PSRRI OfERI, ICT 7
INA AH D TR STz 20004ER DI, R
S TEBIZFER L, ICT A LAV AT TH—1
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A (e-health) DFFERPFEEIZ D> C Eysenbach (2001) 13 ,[ %)
K TH5], [EMREFABO/IOEZEDL], [
VAN T T —%BmOLHBIRND L], [T OTEHSE
AR TH 5 |, [ICT OFIHBIROFEMN 2 1R 240
ENBD] REERFTTCNL, T FMIIE ) RAEEI
ICT OIEADMEE SN2/, 414, e-health D/ 7Ny
T REFRB IS AND 2 &2 & ) BERE ST OHFR)
RIZOWTUE, RAEFICHBTE 21 REIE R b b.

BEEEDF >4 MU KBDBEDEBETHFORILE
ARLA

HIEIC X D RBERIREOFEMICH 2D, FEFE A2
~ 3GV RSN L 22 BB L nwie S EpvRE N
A, T OBPNIIZERM BN, LR — b - BREANOK
&, EPIRIE, FEREEY AT LEOERECH o7z —Bl
TlEH 578, NRKFETIEEMISRETOEELY S VT~
v FEITHTVy, LMS &, Couse Power, Moodle % FJ F L
T, BHEHM M % Google drive [Zf#7F L, Google form
CCREER R S TR 1T 72 (B, 2020).
FRELMS O HA LI ENOMETY, BEAT
A RICHEFEEE LD, Mo—= v 7 REEERICET
LENE A, MELTZ) T AUENDH oI VAT LR
I L72BEEE L, o Mni o EEIZ¥E TR
IRER L 722 LA WEETH o 72 RFEICBU AR
DB FEFIZREOFERIZ T HMEEA ML ATIE, L3
i IR ICHET 2 31HH, [/ SADLHE:
FE LTI RS, [—FriEa@h2z iz sz
|, [EERIPIAR AR L E e ] IZBWTA ML A
FELTWBL I EpvREN, —F, HFOa >y bu—)VE
B2 TESCTHEOIEE - ) HEE205I LN TE
5] ETIERA 2 MAE L, BRI T < RFHHE
DWSEDFHIATR S N7z

Wiz, AR, EHEETHL2E ) B
% M9 % 81 CdH 2 UWES-9 (Shimazu et al.,2008) %
FAWTRREEDIRNZ R/ E 25, 9IHH OFHfiEA3.68
+1.20, {6 /), B3, WO ZNENDOFIMEAT3.46 £ 1.29,
3.97+1.25 3.61*1.36 THo7:. FEBOERWIE - THE
P (2019) OFHICL B &, DOEOIEHBOFH A 2
7L, EETHE3.42, 5712.78, #iE3.92, %¥H3.55
TH), ZOMIZHRS &, Kt RE ek rHiET
RRENEEND ), FIEDTEWEASH o7z 20
L9 REROWEICE, ERINES O LED VIR
N, HEREEMR, EER BE - - RBAR L0
ERNEBOLEN B EBbNARETE, 7—7 - =
Y=V AN ATTDENMERICH D Z EIERT S
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LEZBND. RFAENZRETIE, TEOEIEH20.6%T
HolzDTHUENFEL TOLRELE D Z 2 S N72hs, 57
BBORITSE - WHEHRE (2019) o 2&EFAE T, BELD
DEMDFEH, T—27 - T —=V A b - ATATHEN
EDPHEINTWDZ LS, R RE IR
EWEACH D EEZ BN TRHDZ END, WNRE
SfRofEmE LCiE, EBEEOEMIC X 2 Fr@EERm o
I, 5 2 DB AR L 22 b o0, #
BERD LD LRI A Tz LR SN

S5, AFETITI O FMICBT 2 HENDOFE~D
IS L 72 5 2RI BN T, HEDL OEHD—D
&£ LTSOC i L7z, SOC I, HODEETw AR
WER—EL TS, HEssilosTwd, MoEbsew
IEETHY, AL ATV HRELIRILCER S8 5
NGDHS, LHEOEELESTTNLILOALLT
EINOEBERIEEOIIZE REZ T &) REFEA R
OMEEE SN TwD (1LlE, 2001). —2oflE LT, K
HAKE 2B\ T SOC D [EIE A HE O MERIE 1 |2 5
TCTHo72Z EATRB SN TWA (P, 2019). Hifla
0574 VAOZIEZHRKETIE RV, BRAFRES
W& W EENOAFE R RSN, BT hEE &I
42 B BRISRRRESI DK S MR - 72, ARFAL
MHREIZBIT S SOC DIHH DEFHL16.33+2.951T,
— AR R (LI - 7y B 2017) Tid, &b SOC #°
E\VERTE Tdd 5 45~ 49D B 15,10 £ 3.3955, &tk
1540 £3.158 & ) RREWMETH o7z, oDk
Mo, AWFEOIREIZRLRA N L ARLEE ASE W
ThotzbEz o,

ERICKDUREEIFEDOHENR

FERRL T 7 L OIZFELEB TIATVIC W T LSRR
SNT D (HiZA, 2020) 25, ARFZE CIAEE FHE
ERERTIT) 2 L OBEBEIRIZOWCTHGREL 72, BEX
REWGET 5 72010 L il 0T 2 O B2, R
WMIRIEE BRI OWEED S, ERIC X 2 HEEEOHEN R
WZDOWTHLNIT 2 Z & ilAiz, REREIREDO KM
16 (19914F) DAk, KRFAEOHE IS RFAIIERS
nCBY, HFHEIEP (2016) DmEEZSEICT L L, K
BB TIIERII BV THIRIEEANDR DO &, - 47)
DY, EEAR— OO, BRI OB, A
A=y %l U7z A OEBE~NOFROE, H 50,
TERRHCE % IS TR E % 8L b7 AR S
TWwh, 2 CARIIZE TR, TEHIED (2016) 2SBAFS L 72
PBS-FYPE OIHH % H.O|ICHEB M EORRE, Hz b2
EWTE-OH % FBIERE L2k L TRELX T 72,
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HBlzowTid, FEaH1.86+1.178, 2.25+1.16 47
CMIOIHE X ) bEEICKC, EREEETIER LIZ W
ZEh otz TR EEEEOMN |, [HIMER
H3sME ] (ZMOE B IZHANRD L EWETH - 7248, Tl
733.36 1.08, 3.33x1.19TH-o7-2¢06, JLTH
WEE IR T, ERTEL LK URES, bhokw
ERTELPolc LR UIBEBRDREL Tz, B
RAZBET 2 EEAERIEOR AL, WS & OHETIX
T, — IR EIZ S L MO R T 5
CIITERVD, EIBEE CIHMBEREEE OWNE TRV T
WS, NHRBEENOZ D&, ) —=F =2y, AK=v
il U7 ABIEE 72 EOWFIIRNIZ W EIH L s
ol

EREICKDBRERFEIZEDOR ) PV E T HER
ARFAETIE, Wakai et al.(2007) 25BA %S L 72414512 &
BEEZPCHBASEIC, FIOREFHEZEO TR
DD o 12 E ) R AR THAE L. bbb,
PERTHIUIHHENC & 2 FHIZHEE AL LT Kk
BHED, ®EEICL2EREFERIZEIT L TR A E
Fo THDHD TV E) DS EEZEE 272 DD
W 9 EEE OFIEIZ2.690.90TH Y, L0 A
WHH Tz, EBLEREVI) ER BV H o7z AL
TV AHBIIEEDORH6ETH > 720, H4EOHEIZR
DI I o Tz, B ol b AT 4 TREE L
Tzl L REN. RN ER - THEHIRIC L 24KF
EFIZECI) Mo 75 B L # ) TR WE B AR5
Tz, FIT, FOERIZOWTESIZKENT 572012
EEFRSITICED, RO L ERDOFEARE AT L
7z, ERBIC L AEREEFIFEIIF LT, RV EREST
Webolil, HREEOBBEMR L RT T4 7TITHR T
BY, HFICHEmBYICH D> T, SOC DEETRENS
AN VAR BN, EBOCHEEHESE TH, £
MU EICHETHEFEZ Y bao— )L LAD SR o T
f2Z EATRE NI

BHERD SRS H EL D IR ABTERIERDRE
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What college physical education could do through online lessons in the
COVID-19 pandemic: A qualitative analysis of students’ view of university
physical education course

Katsuro KITAMURA"

Abstract

The coronavirus disease (COVID-19) pandemic has seriously affected the lifestyles and learning environments of university
students. As physical education courses could not be conducted face-to-face, they have inevitably switched to online classes
as well. Initially, the practice was not as easy to carry out as other, mostly academic, courses. A lot of adjustments needed to
be made and, thus, some essential questions arise: Can physical education courses, developed in an online distance learning
system, guarantee the quality of learning for university students? And what is the significance of university physical education
in the pandemic? This paper aims to report practical cases of an online physical education course at a science and technology
university, and to present an integrative model for university physical education courses, using a descriptive sentence completion
method, to develop and implement effective education responses to the COVID-19 pandemic. A total of 429 meaning units were
extracted from the data set. The data was decontextualized using an inductive procedure for analyzing unstructured qualitative
data (Coté, Salmela, Baria, & Russell, 1993). The inductive analysis process resulted in regrouping these sentences of university
students’ view of physical education course into seven categories. They were finally put together in a double-loop learning model
with two axes: 1) learning through body sharing and 2) learning through soma awareness. University physical education is not
only an opportunity for students to seek a desirable mental and physical condition but also helps them envisions what they want
to be after they have realized and felt the meaning based on their own and others’ soma. Furthermore, it was clarified that value-
creating learning is required to take action on its own to realize the significance of university physical education. Based on an
analysis of data from the survey, this paper describes the challenges facing various education systems to depend on coaching and
physicality, as well as on STEAM(Science, technology, engineering, the arts, and math) education as an alternative modality.
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Keywords: online courses, view of university physical education course, descriptive sentence completion method, qualitative data
analysis

LiE, BMEB L, EMEE, FI v NeR, -

Lol AtiE, FaEid) ZRDOTHVETHESICO 2o T

TS 72 BUSE CRG AR L7288 a1 -7 £ )L A kG 72, Thbb, ATA T RBLIEREORT, KFHEED
JiE (COVID-19) 12 & ), KRFHFIIRBMIBIELNS W% ¢ gk, &8, 23224/ —3 3y, EBHHER
Loz, ZHLautbMiihoT, EEIFET S W, Vol HEHELYEOL)ICHBREL, HEICEY
RFZBWTOIERD KRB IZEOWE, 7, 1) 2 b8, FHIT A0 bNoThL, Fiud, HEk,
T4, FHliE Vo 72 TIZDONT, Eﬁ@ﬁ%%&iﬂwﬂﬁ SHOIXEHOZ & & LTHA-DHIO L) ICHEEREIZITD
%5, REIED L ES GOIIZEFEROLEEIC NTCO KRB EIEOE Y |, BHEWER, HEH
SN DT EIREED, KFERE &, ﬁ%ﬁ(ﬁ BN, HiEmER - B :Ouxfﬂi&)’cﬁfjw"ﬁé
DEFEITH, KREFHEEORFWER L 13T, (GE) EDERBRVIRICHES T LOEINIIELE ko2 E

1) BARRFBL LR
College of Science and Technology, Nihon University

AT AR

Corresponding author: kitamura.katsurou@nihon-u.ac.jp 35



IR 20F M TCORFHEEDEEEE

9. WETE FRET, L) BVWRFEREREDE
BRIV CREA ORRER % 3 L CHERS L C & oMl el
(ZHEDOWCRIERRZ TV, ZOBRETEETL v ¥
2TV — TEEED 2 B LT & 2R ORI S,
BREGHI IR 2 BEAFOBEA R G &) FFEIRIIC L -
THAEDRIHREZMWVEL, [Zd b RFEFLIL] Lvo
7oA BRAEEFEELFE 22 SN, BEFOHHRS
fEE A &R L, 3T L WAHRRR TR E L) A, Fi7-7eik
BEIOD SEE A 5 AP SRS 5 57 VL — T
D MR RSN LA B T ENTES.

29 Lzau il BT 25 8BE DT 72 AN S
MV 2 & OFEZEEICE L Tldkk4 2tk ShTwn
L. fEHE - HR (2020013, a0Fonry Ty 2 TICE
VT B REFOIEN J7% HARO KT 2 LY % FELRY, A0,
HARRIROH TR L, KR¥FOER LAMEIZ OV TS
O, EONHUCE, )& OIS EE) T A BRI L v
I L2 b ORI % Ham DL BRI OV TN TV 5.
F 72, A4 (2020) 1F, HAROHEUWEDTEY %M H T,
I FRDEGTEHN S 2 HROREVMOFAEEOLE %=
Ho TORARITIUER SRV A EF L T 5.

Z) L7 AY R OBEZEM AR T 20D, RiETldg
BOHTET A LRKEICBIT 2 a0 TOREFRFED
F T4 VERRILE, FIPOMBRZTELON,
HIZED &) BB SN2, Z LT I TOMEY
LHBORFEEIZED LS \EPFIE LD, 1I29WT
B2,

FITHO, EEITRT HRFTOL v T4 AREE
BrRY B, Qo k) ixhn Lzg, OMARHEE 7%
D, ZIDLFEWY IR0 REEEOEE L EFE L1
i3, AZOWTHEZIT). WRIZ, ) Loty T4 01
LB RFEBRELRIRIS L7242 5 e L, O
BRFHEBIIRLTEDL) A A =T % b o Tz,
QZ#EHRED LB L7, ®F Zh BAIAGAIIL
BDh, IZOWTHE T . &falS, 29 LeERns,
INDLDORAEFICB N THWED L REFE LIS 12
DWTlALIZ N,

BETRAZTOIOFBICETZRZEHER
E 3575
BERB & KUERESERIOR

#EPe (2020) 1ICED &, EFOPFET HFHICBIT S
2020 4TI DEE DI (R K= T 1 ) 1220 THl
L7z, REZETIE [EIREIC XY BCOFIKEE
ERL, B Hom e Bigd L &bz, EF), AR
VRN oS, FHEAMRL, S5 I(ERRA
R=VIZHTHNV—, X F—ZHIIDF, TOAR—Y
AL LT EPTE DA EEREA ST L L] L
HWRRED R EIN TS, BB, Hyh—, I7, N
Ay PAR—VE BF#ESINTHR7T~8EHOH B4
AHEEIRT 22 L ), EEHETH, FEF A
134h%464 < %#3HYH LTV 5.

20204F4 AREETClE, Bl oy AM3EoREEF > T4
YTEML, FOHRSAPN L)Y EHT 55
B THhosz. LiL, TOfk BERRELEZELRF
DY LCI5METoEEEL T4 Y TEBETSH S
Lot FEEMY A5 4 (LMS) 1 Course Power,
Moodle ZFIH L, Z3EHHM B 2 Google N7 A TIZRAE,
Google 7 #+ — &4 T, WO IERTEMEL. &
Bl DIZHEHH OWEINUL, FIRIOZHED 7 4 — B3y 7 (5~
1043), HHEBEOZAZ A F - B (10~15%7), FL—=
YTIWEATAEAT AR - Bl (15~2047), EERE G~
1043) TH -7z

ANFHZEDIFIZERIIH 725 2130 A RIZEDBIE B 5%
ZAToTC05. EBROREMMS L ONEIZELITRT @
NTH5.

FOVE LDERRATEAELEDEELRER

Z) L7HER BB 5 1B L, RTHIEDIEMET & 22
WZ L X o T TE R L DD, FEEHWD TR
H LR, R2IRT L) aFWAHER S N A
T A PIZEANORINE, BIFE RIS & REER G
BT TR L, [0 2 REEE L Th] THE LW
) R B OFFAE BRI &3 2] [ % 7 L

R1. ATV RREBMOBR (BEORT) (8K 2020 25 L ICEEH—EHMEIE)

HERk AfE O ZED Tl H DA ho—=271ZT5 R
TA4—R > FAR, B AFAR, By (& A A)
Fepiiy 3 ¥ 3 # 910 # 3 ¥
e Bfh~10 43 ~30 %y ~50 4y ~90 %y
4~ 8 [al: fHkL

Hfr, v— Google 74—
NESE HEBEDOaA b 9~10 [a]: ARLwF

JL A Course Power

11~12 [a]: Az IEE)

36



KEFHRB X R — YR

BCE2oh] TED L) RFVPHFIEL ThL00] &
Vo lz, REEFOMEGEREREZZEE S, L8070
MOWE LOEEE 2o Tz, 202 kg, BETHRRZ,
IO FHEE V) BIRDS, TV TV — TEE OGS
5 TN — T BN LT E 2 R E B BIMIRAE
HHE LTEEL W20 TH Y, BEIKFEERETD
e, MM, vIReME, B OB, KRFEHEEOHT
DALED, Loz SEFETT AR L ot

29 L7, KFAEBEOBERRMMMEL H 5720 THH 2
WKLo TREEWDICSNIRAEEONT S 5 HELR R
ELCTRO4LERDITENS.

1) SR

F VTRV PICE D AT A TEMOBUZS L V) IFHER S
ANWIZEY, o h—RNATr Yy FR—= Vol AR~
VR A & b & L 72T oS ER I X 2 ARBR 7
FONWEEE o7z, THUZE D, RHAFE-E LIRS
EKEIZBIT 5 GEOUMEIZOVWTHEERZBEONLZ L &
eolz, TL—mOEKE, 7L —RikoEEN R0
BV, BERMEOGEROBZ OB, 7774 TREZ
DO TOBWEKEDOFEE A Lo 72NN, BEHM O
MW & RS N7z e & 22 T o B RSB F o L 22 OB
WTIE, SBEOMEILERBEIIRO R, + 2 T4 V%
EDORBE VO RIOPT, ZOHEMEE VD, RAEE
B A2EELRERO—OIFEHYIIEN/LER 5.
Z O HREOEEMEIIH B OFFEIR I BT H T

F2. AOFRIEHITZHEREOMWEL

18,(2021),035-048

5. WHEELBELTHEPR TV 0L LT, F4E
D body (Fhh5HZ 5005 7259) & soma (HEEA 5 &L
BB 572) L) RBIWRETH 5 (Fikk, 1996;
A, 2013). $74bb, Ao H 2% body & LTHE
ROBE ORFREALDA L 5T, FADPHE»rSIE LS
k& LTosoma #HEOxGHE L THo Tz Al
FIIHEN LB TEEELRLOTH L. Fhudd
MHREERE X DY 2R 2 5B, A LF LHICN
T, FMUBE LBXOKELILETLH I L TR DEEMN
HHRETH Y, MEBWLRIBEOFIN) THY, HEN
b ) & HRE$ 2 REEFIZBWTIEELREHRD
—DTH 5. FHEDbody X soma & DHb 1) OF LI,
RFHEOIREOTNEL X OH BIEEDZR &\ ) BT
oY, MEMZFEEBYICLTWS, T4 VIEED
BT, WRIIFAICEOSFKEZE L LY, BoTH 59
», FLTHREDPFAD LKL ED X ) A IZHRE L
FHEOMZLETEDOH, HbNLEZ5.
2) il
F=LTVL—, F—LTU—r, AIa=Fr—ar, i
HLOFDEV, Lo/l B2 R THRILT 5
FOOWEN S REAREO S OEELERDO—DLEZ L
No. iU, By 2 BREERAEO P Ty Ed [
BWEF LAV T FNA A LG 5720 TELI DK
Y [F—2 7L —13M0H & OEHEAWIEZ 2 S OFF
Tz BT 5 [— Rz L B0 LEIRT 5 |

SHEFZEDO AT v
(EfficxnZllzloThRbhbaZe)

FTAANREDAY Y
(FEhizEhEonszl)

cRFDERE MR TREZTD
LROFENEESTHHETD

PR LS — R TR E) GEE)) 972

SHBARER O —E L THREEINT
BEPNEEFEOBEEBILT D
CEELEEDD DD (RN, Bl5E, FRE, SUR)

EAOFTEOIEE RESEIE 2N OO T O, LB
HIRE T, KABIMR, LR, 8 ~0 BRI, F4E
D5 IRRGE, BRI 228)

SPEEIZIT N EALTH 0L (FREOHTHHORFH TO M
DT, ABEIGE, 730300)

CEAEINHEEREZINTONLE S, 2T, PEESZ<ED
T AN R U TR O FEEEO AN

SRR B R (WO THEZEETED)
SRR B2 (U T ORI TED)
BN DS (RDIELZHTED)

EBIME DD (H 530~ AT A B 1)

AFE PR 22 (L AZRICE T2 TED)
MBI BIGRYED DD (B L 16 1 TDNN 0 (R
)RR G)

‘LoKYBEZ DR RIBIRIB S T (A — A TL>
SOIFMEDNT TEZLND)

RT3\ (R ) R E 2 B3 2R 228
i, FEFAIRERA=2—, BEA, Bl —
VDT

37



IR 20F M TCORFHEEDEEEE

ERIRL TR ZENSH DI DR 5. MWEDHFIERLELR
BRIV OHHICBO LM E#R SR TWE, —)
T T4 vREG Ty FER) TR U= ofR T
DERERY, MOZHE L OBBRESZ L RY, 22
Mo, FHERLOZRREREEDY; & L TORFEREFED
HIRDH R B END T L L TV A. SEk L7124t
PHRZZHHOBFERLIKEL LT body 13, B&EDH
RfE L ODHbY Bl L CEER SN, BEEBRSh, 7
WIS E UL FKE LTD soma #HET 5 &1C
DL (FR, 1996) 2 & xEZ L L, RANEDOKIRIC
ARSI 2y — Y 3 YR L DEIEEE
E Vo DI AR R IR COEEME & I, M IR
SN SN BB L CTHEUORLE W) T L)
R OB 2 ERICB O CIHRAGIIEELREREEZ S
n5.
3) FHE
SHERZETIE, B0 —ToBE 2@ L THYD
BEE2FBT 5, BHOBELGELMENRL, Lo
7B HOME~OFRILE MR, MoOEEOEE % /5,
BhRERL, 29 LBRRBHXICAEGEAbEs, Lo
FHEOFERUIGEIEL TWA. L 2ANF v Fv v Fig
¥ETIE, BofEL2hbY, FHREIL, E,SDE
BUZBUS LATISd 5 &\ o 72 REBI 2 2 U O B O A AL
PHELTWS, F72, BRESINHMICT 7 A LS#ET
HZEM G BEROMAHET 5. ) Lizinrs, Kk
HOLOHEROB) & 24 BN ST Hw7zRKBE,
REBN e A ERINE & Vo 2 BHEOFEENEAT) AR 5.
4) Bpik
KEOEREER 7T v FCZ#TL20OTIIRL, HE
EFETOTHE R 72 LT, KEEZFRYFTOE®R D
NHZElrolz, Thbb, EBIxFEHT LML T O
7T LCORREMRRZ, KAEERZHZEH, 332
== arol LEEFRRTELEINI-BHLY
Vo LRI L CORBMROTEMHERE TH L. EE)
RERT S LIk A BEFTCHRE TS 205, REFEOM
e GRER A L2 b ) Bk, 0% L CHER
TAHY L) BRTIZRIE ) KFOES R EE T H
B, ZORIZOWTARIE(2020) 13, BENSLORRHIC TE
R 7 22 2 R L CH R E T 2 &0 ) ZRIZE L S
NHHEERDL] LL, REILO [HAOHE] ZHEE
LCHY) EIFCwd. S50 R Eid p2Es LT
] L CORABFRiRS T &0 KEX v /A ToE
BB [H 7% 2 KRB Clds <, KACB
HEZIEL, OWTIIBES 2T 2RNEER] O,
2020) Lz HND.

38

BIE, KR SUR & v ) B THITEIIR A HE 125
WTEELRERTH L. 21U, IRRFEIRT LI 12,
BTV — VOB DPSFEBEDO AR R — VOt & vo 724K
WO THRZ & THFE DRI IS S TR X
TE»STHSL. oL, €9 LIRAMEDE T4
I L BFONCHE LR, BT T oML
RIGH &\ o 72 mU RIS # |2 BER255% 2

ZO L7z R, TR, FEME, SEL vo 7ok
REIZBT DS ZHEICBNTED L) ZiloTh
TRZOENTW2OH, WIZH T E720,

FEICKDERMAERBRD SIRADKEMR
BE
B#E SOMEDRE DS

FiR L7z X918, #rflaa o 40 ZEGERESL R HE
W, Bk, ZEAEKFEOEBEXICES L, B~
S 0b ) 2@ LT, HERTAKR—Y - RS %
BRER L, FEEAom) b & NSRBI R % S KAEE
BEEDs, 29 LBkt Wi, £BI, Birtko%s
RRATA VT A VKB RBIZENDEIR A R S
N7z, 29 L-HEoh, K¥EEr 714 Vi2EICL 5
KFFEFEZED L) IR, EE2DPIIOWT, KEE
HEROGHZBLTHLMPIT LI EREHEDHN TS
5. 2O [KRFEFE] 24 FTIE, W (2002) 125 %
FURBOWMSERETSEZICL, [REEPRKEERE L)
FEERBIIHGT2ERTH Y, RABRFEREICTLTE
D &) RIERE, i, B EEflvozb Db o T
WRDOPEETEEN RIS LEFROITSH. ZOER
DB 2EERHM L LT, HEODOEAN RS
WAESERER S T O NG, Thbb, 3L [EMEE
REOTHEBIER Y 5 A XA b7 EO NG %
A LA A B/ E R O R Tirb i, Rk hiie % 4
B9 2 RBANEB) ] (MR - JERE 2016) TH Y, [HOM
BT A2 Ll Lz HRY, IR ZRRERE S B RS
H5H0] UNE - JERE 2016) THAHTZ b, KFEEN
EOX)IEERRZBE LTV EDNE, TOKEEDL D
Wiy, AR, BIRRMZRBREE L 29 LR O BRI A
REXNEHTHLEEZEZONDLDHTH 5.

29 LERFEBEBOBRE LS+ v T4 VEIZONT
ERY LM E LT, TTRAEOFEEBORY) MAH
CORFEREBUICL > TREHEINL I EPHITENL.
F70, FEEFEROFEICE L, AN 7EONE
RFFNET HEEN LB TIE R, —ADE ) O
HENREOBIEEREE L CH OEROTRICHEET S
ZONIE S TORFERERE TS [He, Fx, &G



KEFHRB XK — YR

KERE >

NS

H1. BREBREXAIBHRATRIZAMTREHELT
D TRFFEE,

Lo AN EERiERE b EDTERT LI L
(AbAT - ZfE, 2020) 25, RFPBEDOSHREEZ S L TE
FHTHHLEEZDLIENBITOEND (K1), T, K
e Cid, BRSO TZ#ED KRFEE IR 515
BEPZ, TOWEZESHL, KRBT 5 Bak%x 3
2B ERBEME L, CEEBEE e L CRA L.
I CICESEBEII OV TR L TB & 72w, K
(&, REMOELEFEEL LCERL, ZOHGEED,S
HA S D NZ % T CH IS RGE L SCEA e S 2 5
ROWEHTETH L, TOLEEREE, CHEYENT A
Ay MEOHRTIIEEE LTESITSNTBY, HliK
LICLBHEZGE LTOA A=V 2 FiBb L & e
DU R b o, N, THRIBCCE BHICIER - 352l (b
- HFT, 2015) §A5ZEMNTE, HHAZERBRIZLS
OB BN 5720, MEED [BENTEHLK6Y S
WMICIRZ D2 A TE L] (JR-IZA, 2006) &) 3
BIEDAHE L TWA, $70, SCEERIEIE [DURE SR S &
B E V) REER RO ] A, RREDHIBCOIH L TE
KL, EIBWV, EIEZ DD, Lol A= T
L &ENns (BH, 2017) 2&95, a0FMicBunTk
FEDRFEREREIIOVT LD A=V 2 S L Lo
MNRET L ETEMEHEmEEZ NS, LeL, 29
L 72RO B, BOSAE RO H HEOR & 7 5 GHIiRef#
MOZUED HTHREDFET S, LI TAETIE, %
TR L 2 BHAR G Z KD/ BT, ZhEhohl%
WEIZOWT, ZH) B BEHEZLRT S L) BEL, i
AR B FUBOEEMICOWCTHEIZHR Y TP CailiR
RAEINZ B EHE L L2 2R, HESOIC X o T A —
VULEE L-HEZ S E L TORBHEIZOWT, ik
b1 v & € a =DM\ O THE %9 SRR 24T

NI BT D EBEORFEA B L-bDTHSL. Ih
I2&Y, =20 L ODEHDHFMFELARS—2OBRDO L &
F 0% b o727 — % BT (meaning unit) & L CALEDT 5
CEWPUREL ooz b EZ HND. 29 L mma A
Ze CTIEFR B SEIRET & (LB 7 — & D ik
e LCHRA L.

18,(2021),035-048

D5

1. WHE

HAKF BT AHBICTERE T B VARG TARTH ) 7K
RN, BEERMRREOS H LIRFER TROTH O A
DOFAN LD D > 7287 % (429 DNVE T — 5 ) AT ZED
HRETH 5.

2. FmE

FHHOK v T4 VR O—H% FVC Web 7~
F— MK D FERL.. FAEHHCOFET, Rk
DEMB L OHEE R L 72t BAGC A THERM L 7
RE LT EREIIM 200 CTH -7z, REICEIL, 5
FIE, AR EREERICES 2L, HRHER &
FIATEETH S Z L, BLUEAILSN/T— 5 WL
WD Z LIZOWCHIAL, W2 EE 2 15512479 2
ECHigER B & LA T— 5 OO T g% 1372
3. T—RINE

Hil L 72 & 9 (CAFZE CTlIL W ER CORFRE B2 1
2 B 72O ZHHSCESEBIEIC L) 7= Y U EIT o 72
WESEBEEC BT AR L TiE, EERo b 0l
POGDOHEEIMR L Sk FOG 251 & 1 L3 < CMVAE -
FTF, 2015), F/— ARROHA L Y A% SUG % 155
TV Enn, KFFETIE [RIZE > TRFEE L IE- -]
EVI)EEIURL, KIS CEEZHBIZEZ, 500
A RLR S A& L7z, 7200k L7 & 9 I2ARRfZE T
(&, FRECICH S ARG L L TOENENDLEIZONT
[Zo B M #Fdk 32 X IRELL. 2B, HED
LEIZOWTH, FHHOBHIZOWTY, FHOHIRIZ
T,

4. T—RDH

4298 DRI 7 — & 4301 1L, Coté et al. (1993) B L O
Patton (2002) 12 & 287 — & AT EED W THEME S
Nz ¥, =20 L O0RR B L EOHEHOFA%E
P, BHOBH TR SN ERE Sk USRI R L
TWERE) PERHIIL, —DOEROFLENZ D572
7 — % HA7 (meaning unit : #53#) & L TOMBEDITIEHEE
o7z &IZ, HEEEX OB SNG0R S, BHOH
N ZZRIZANSD, FAEORWEROLDIZT &
O, B THTI) AT BIEEERTo 7. BEEOIMSRELC
BEL, WtoM— 2Bk L 225 7h 73 — 2|12
HEORN L OTH > Th T T) —ZE L 72,

5. FHiEFRAAKELE
BONT=5 D) T T4 &L n) BERTOREBIENE
OFGE (7 v 7, 2011 I L TiE, xF%#& H B 0585
IR, ARERO A FLil § % — AR SCESERG: & H

39



IR 20F M TCORFHEEDEEEE

WL A AT & CRIBEDSHER SN LEZ SR
. F7z, CEEREORIBOUIE LR WS 2 LI2LD
XG5 E E B ORFARE T A Sk s &) T
THEHENEEZ BN, 22 THEBEOMRED D
LG, Fi2, TIRFREINPEZETHTUITE S0
EWVHTEFEMEICE L TIE, 7 — & OBk E SR OEE
MCHAL, BRENELTA ANy v ayed@ L o
AT SAIREE (N S A T v FaL—Y 3 v) ZEdHEE
ATo7z. THUIE D 7= & ATERR I $ D fEE D S
RENIZEE 2 51 A Maxwell, 2013).

BRELVER

GINTORER, HEHEN, TR L DIZ150Y T T
TV =HRSN, TNOIERBEICTODOH T T =125
HENZ (RIBLOEL. LT, BEZHENS L OZ#
BENZNOH T T) —BOFHNEIHEDE, KHEE
BlOFMIZOWTHE 21T, &8, #7TU—F [],
Y7 hTI) =i 1), FERFERSUE<>, FHHE T
FICCIZ (£ 2 1) v 74K) TR L
1. BERZEMOREANES

B0 AR IE, YO RFE 1A F 725
7 RSP E > TB LT, KERFIZOWTE, &
B E TORERR H Y OFORFHE T LM A -V
Lo THEPZENTWE, GHOFBRESNI T I
) —id, [Fr5oRiis L ToEBoLEK], [HEz 8
IESTER], [CEFRORCK], [ X 2 KM
BREOME], [BASNTEbLHO~OHIRF], [BL
20AK], AU OAZ L ZAN] ThHo7e.

TFRE T D RKFVIERFEIZE > TAFRHIBIT LK
FOREREL, EIHhTEHOVLTELZE L 205 b FE
TTETVLRWEDHGADHERE LIZAEDS

VEWZEHTIHRTH L. 2L, [RE] [id]
EVS ERITRENLHEN L RBUC L 2 HE2 5 L F
WT&5s. 29 L [50Mis LToEROLEK]
DHFTI) =13 [EERA A=Y OfiF] ESFEEAE
NORLE] D2o0W 777 3) = o ENTWE.
REMN LA XB LUHAE LTCTRAHITOENS.

(BIZE > TAEMEELIZ) <HDHRELD> [h%
BROLETHRWERELZ LRI NS ] [EELA AT
DOFTHE]

(BIZE > TAZHEEID) <FROBES Y o
> EEE T 2EEEPLTHDOILZLIZE-T
BEEOTHOLTEDL L) IR D] LEBRIERE
NOAEK]

40

2 Lk ARELE LTORRDIEY BZEL, £+
ST L LToEB 2 MES I RAEELEROITS L
W) EAEES B S NS,

29 L7 BB OO L FFEZ, BEOHFO&E
N EIREAOBESEDTR#®R S N TBY, ZIIhERE
DEHEAB TR 2 SN TS, [9EE2E»THES
ARl o7 T —13 GEBIREOMEE O] 14677
BTOEEE] 020097773 — ok shTs
D, KEFEEBLWILE 52 55 2 L CHIRERII A
b EDL 2 BRVIRIZES &\ ZEI 2 EE O ERD T
W ENTWE, REMNLREAB L OHHE LTFREAS
HIFohs.

(B2 & o TAFHF & 12) < Bl % B3 iE— DIRFH]
> [BOhoEEgNre) LidbE ) Bbivrs ]
LEBIAE OO 23]

(BI2E o TAZHEEID) <BNEHEFTL> [H
R TR % B A3 B 258> CTHIC HIZAE D
DHEL T LS ] [T OfEh]

F ot GBI L, CEN IR © O A KD 5T
THREE DY 2 KFAFFICRE L Tna, 22123, [
NIJTANVAL Evo /T 14 7THRBUIRE#EED D,
BE O RO HFEEATHT S N2 T TRFEERT OERA
A ST 5. [LEIEROFCK] o7 7 3 —13 5
Hed 23] [%ED 5 ORO%] O2o0%7h5T1) —
DO SN TS, RENLFRIBLOHHE LTF
RSB HENG.

(BIZE o> TAFEMEEIZ) <A b L AZEBE Bk
> [EEOMBETHEN TV AEE BV X DB LT
7Ly a2 TED ]| [5ET 28]

(BIZE o> TAFHEE 1) <FFBLOY Y B2 HT
E500> [ERE THEAEN T L5 ] [8
5 OIFR D]

HLFETH, WESNZZRRASEET 2T L L CGES)
ARDLENTEY, ZICFFETEVI L) L LALH
MBS &\ ) BT CRERE OB 537 SN D 5k
FEND.

B, KEPEAIG T D) W7 e S KR ORESE % R 5
DGR AS [F— 2] [P [456] Loz Tk
ENTVE. T LIzRABIRONESE % ke 2. HLRRER
FyH7rT) =& LTk S [58c & 2 A\ B
FEOME] or T3 =%, [ES % L - BIREE~D
R b 2l L7 KABRON] 0220047
7T — SR ENTWA, REMLRTIBR TS X U5
HELTTRADITHN5.

(B2 & o TAFHF S I12) <FEFRTJom E> [ES)§



KEFHRB X R — YR

18,(2021),035-048

£ 3. KZUHBORBEAICK I IERXATER : BENATIV—B

HTI)— N . (S TAKEEBELIL - . .

B7IV=1 o ay—) BleoTASHAEN ) e ]

(GRik3k, %) |2 < ERal 32 > F 72451

PTG O Bl & BHHRELD el ETRWERZEE LSS

LCOER D EHERA A=V OFFE

DT KHERESEHEHOLD  EEILLER KL DL DS

(56, 13.1%) SBOEFRBICHLEREHO  SOIBICEEZEINTHEZ ST RVE, AFBIEELZRV KA
FEEEIERE~DOR FEEe-oTHZE 705
2K EIET5EEE DL TH O AL Lo T EL> T b

FERDOBEE SO IEAE

TELHITRD

B R 2 oM EED

=4 2k

HREENTEoT

W B3 1 BFREIB A CTHEEN A LRV VD

HikaBNS o B (KRBT HE— DI H M BEE BN ES Liddh E0 B S
e fetR BRI H IR B3 RS B A8 C LIS BIC iR A28
on ot P :m 1% : % B B 289> C B IS B Ik
IRAIE T o> i EHTOD
(K1 DRI L LI TN ZELSRNEDIT BT
AR AT L B WEEOWR TN TOBRE BN S>ZXVBHL T X0 TESD
SR
O B[ iR BREINIZHO DI WANATZDIAATEL D ET L THX 5
DRK REL DY 2 R TEZ A
(49, 11.4%) ;;ﬁ% aRiATTeEst BEERE CHEMERTOED
s AN BRI )5 O fik 45 — - —
HRPBORROS - KB O ECIREBINT LT, KOS DR LD >
KT DR R Ao .
RENIRD
TN A5 L7 AR i LD F— LT —Tp E TR L OB LTS
RN E DK p
I AN O L BTS2 L TR ITERY, fhERBLE S
fﬁﬁﬁ | pmbvmELERA SOENTESHRE BB TV DA AR FE TELIENS
80, 18.6% o
LLASN SRasheva BEND KRBT L EE L CRIERIC S AT BB
BREf FIC g e By ORE N Zmixd TN T CUIRE K EE L TR 2 B H 2 L3 TED
> IS N p
HAONTE oy ELLFEAD R IR Db L5 BRI IER) 8 TED
bLHEC~D
% BT AR A PRI AR — YA TES

(79, 18.4%)

Bzl B OB RO
BN

AR — DA B2 )T S

A ETITRo I EN R VAR =V ITHPRE L THIZ A2 B 5y D
FEARAR YOl 1S, BIRSEESILNTED

HLLRDHHD HUATZTTH, JOREMBAIZER kD B0
LS~
LSRR HIFEL TS OO H 585 T ko TR LT 2 AL
(44, 10.3%) PR Tx% HTBEHIC D PRI A8 2 7
Hi -T2 D
U B0 Bk TRV 25
B M B L BT DEBIALHRD
HAL G o PR e L N FALIEE 8 TRV oD
Rz % AR
(18, 4.2%) P BEPEGRER B DT HL MERF B IZ A>T =D
BELLTOBKIE  RBEOKEOEE INFRE AR DA Bt TR Tl 7

52 ETRAFDDEE DMEL s &) 95 |[HE
%5l L 7 BRSO #fF)
(B2 & o TAFHEEFEID) <FCEHTE RS> [HE
Bl TWAHARNERFETEL) Zh 0] [
DY %3l L7 K NBEERED )
ZZTYH, BREEORREEE L CGEEIDLEDT S

NTHY, FUEW) XN IELLAGREE L Vo 72
BB L W) B TRAEB ONED T B3 7% SN LB FE
Wb,

=75, MREFE, KAFRBEOZHIEL, KAHEEICS
F% THEMEE] TR [Hhi] & o 200N e &
WL, HORENOHIfRFZRIL Twa, 22T, [k

41



IR 20F M TCORFHEEDEEEE

38| [#bb] Lvisol [BAonTEbsrHEDA
OMFE] oA T T =1L, 9 LX) EMICE L L7
FUONOHIFEK L L C o [HREIA] L2 725 O~ R
[Fi7- % HORROAK] O200F 7HF7IT) —h ok
BENTWE, RENRLBR LB L UFHE LTFREYXH
Fohs.
(Bic& o TAFHE L IZ) <IEL L F5> [1FE
RARED b LR BT E B ] [HEREm LI
DAL 0RaNY ifcH|
(BIZE > TAFHEEIZ) <AR— OffifE# % i
FT5ZE> [SFTICR 02T ENRBVAE—VIZH
P L CHi7- 2 B OB R AR — Y OHHA S, B
SRFRIENTEL] Hi e HOHEROAK]

ZITIE, HEOBRDMED-OOIIRMEE L L TE
BOMEITONTEY, T2 TEKAONTEDLLIAY
NOWIFFK L ENERGE LG5 L L CRFHREOMES
TR ENTWBEERZONS.

29 LU ORE L R, EEOS L S ok Gk
SNTWE, ZRUIHE, KEAFFISHLTY, <ELL
PND>TERRELADY>THLH I LDRKD LT
5. [BLEOARK]IOA 7 T) =&, L S~OWEE] [#
T UONOHTE] O20o0%7TH T I = LR S
TBY, EEERBANOHENHREI R EN T A, Y
R XB L UOHHE LCTRAHITHNS.

(BICE o TAPHEEIZ) <WFLTWE> [HFT
QHHEHRHDLZLIZL > THELITZAEE) 25 ]
[45 L E~OHFE]

(BI2E o TAZHEE L I2) <PT& 5> [Hivit
Tdh PRk 2 D005 | 7 OANORIE]
TITIE, BLESHRIKTE BLIBBREL L CTHRED
MESTONTEY, BTEIPRET L THLIHIRED
EHOMEHMITEH~OMIRFK L TN A2 EBT H5L LT

KEFEEOMED TR SNTND LR HND.

F7z, UMERIE & L CRFHRE LR L, BHEGFOAR
T BHBENFHIN TS, [E] [H] Lvwortg
BRSNS [HAROAT L2 AN] OB T T
V—E, R %) AR ] [LBEREaR] [
ELTCoORRIE] D3oDH T T I) = ORI NT
Wh RENGER LB LOHAE LTTFRAHITENAS.

(BIZE > TAFHE EI2) <HALDHILS HEE >
[FMGEBHIFE TRV S | [RLEE L) HATS
PR

(Bl &E o TAFHFE12) IREDT= 010> [
BEFEIZ A>Tz 5 | [

ZO LI, LTEELZITIUIR S WIREN R ER

42

ELTHREDVRESITONTEY, £ TIERFEDHAI
BNONZEEECLHS, S OAMZR  E525 171
&L TREEEBEOMEDS TN SN TN,

VU ED &)1, ZH#EMOFEICBOTE, BHRE Lo/
BB OL BN DR A TR L L, EEALDOBURD S,
L REEHPTIEE LT, F AR s B B
WO L CRFEBEPME DT Tz F72, £
I L7EBE A b L AFHRE L S0, KiEED O
BIIIAR— Ve aES; & LTI S vTw/z, [l
(2, R & L CHE S, BAIUGOARLK L %
IFdoNTWe
2. ERTHEROXENER

RO 8 H O RUTZ# AL, 152D 4 ~
TAVEFEEBLTC, HEAEOHRTEEKTESL ML —=
YITRANV Y F YT OB E B R FY, EERL, Rk
BIWCHBO N == 77075 5% BT % AR OIER
WD #ATE. 29 L0 0EERE b o %k &0
E)BA A=V ERFEBIH LT o TWE00, &
SERE R WG 24T o 72858, LT o7 h 7 31) —
MEENTz bbb, [FEkofEofMiEST], [ES)
KBRS 72 53 L O RWELOEE], [V 7 v 7 A%
OfEIER], [P & ook & EiboEE], [+
RIZFY, A, brsEK], [FEREORIN], [#53%
ELTORBAIEES] TH 5.

AN, EIERE LB ORESA LI
A, TR L) B OfRCEESEEICT M, LD
Rt Ity 2 BFAT OO HH CIRE D32 % 3 L 723K B % (7D C
W, [skoffEoffifEor] on s a9 —id, 29 L7z,
RO ) O—REH ) ERHOBEFRA W T 22 LT, 29
LB OSSN D Z L 25 L, /BB
BELT5E, Zoh 7T =1, EEEA T2 O TR
[MEHES < ) OBEEKIC L D] ©22o0F7TH 7T
V=D OERE N TG, REWREER LB L OHHE L
TTRDHIToN5.

(BI2E o TAFHEEEIL) <MHIED C Luigs
> [MEEIZED 720 OB DT L TS AT S
NBDIFFAZ & > TF v > A | [EEESEZOHET
{Giil

(BIcE o TAFHEE L) <T RO ) OBE
o> [EFERT 2 2 & T, EBOBIENHFICOX,
LRAfkE O D ERE L] RO ) 0B HE
TR & B2

L) FEBIIEB A EHH L, MDA SN Tnb, &
9 L7-EB) 2 B G AR EDREET I L - T



KEFHRB X R — YR

NS EITKERERDIT DR SNBSS EN S NS,

GEEIEERD D 72 5T 0 DB WELOMEE] 0B 7T
) —ix, THEO S8 L - FE&oFEK] [FEE)C X 5
DEDOELDERR] O200% 7 H 7 3) —h bR s
TBY, EBRICEH Y T4 VEER T L TPRATERKL
IR OBIWERF LRI, 7 L CHEIR & o 7285 R85
W&, LEOIREEZ MRS 2 L CEEREEZ R
LTWAZERMEET HIZE->TWAS, 29 L7zHEEE L
TREFEEVPNED TSN TS, RENLZREEATB LU
L LTI HITHNS.

(Bic& o TAFZHE S I13) <BHEE MRS 2 FB>
[MExBhA 3 2 & CIRIBRBER I E o 72EH T L iR
WIEIRASCTE 5 | [B & H k% L 7 Ehko F2K]
(Bic& o TAFHE L2 <HGOEKRERE> [&E
B9 5 2 & THSOERHFOENEEL T CIE LIS 2
EATES | EENC & B0 FDZ LD IR

F72, WREOFBRIIE, DR AR FRBRICH | &
HEIEE b - CGEE AL, RIS L L) & ¥
DEMPETFEIND. [V 5y 7 2R ORREH] ©
17T =3 GEBO.CENEREOFER] LI O
FAT] O200% T H T T) —OEHIN TS, 3%
HAFLA B LOHHE LTTREAHITENS.

(BIZE > TAFHEEI1Z) <A LV ABEO;> [&
B35 L TAMLVAREDSTE %] [EBO.LHIY
WROERK]

(B & o TAFHEE 1) <idhr i & B> [EARR
RN > T HEREEPT Z & THEIZE D [0
PRI D FEAT]

TEEHOLHARIR A KL, B, e R
EALE D LT 2EMErEREING. 221, K4
HOFEFEII— ) FEOD 2T &) B TR
FARBOMNBED D7 SNDBHIFNENG,

[ & OFROYER & FILDBE] D57 T1) —id, [
BLOORD) O] TR OBRERZE#] 02-o
DY THT T —=DOREIN TG, T4 V¥
SVEBOLZHRRLII 2=r—2a i TET, BREE
DR E L TOBAL L VIR OHRT, 29 L7zEIL 3%
W E Db ) & L) iR EE T AERI R ST
W5, RENZEERBLUHHE LTTRED TS,

(BI2& o TAFHE S 12) <ZimDYs> [z
TEIMNLVANESEDS N, T200MELC RS20
95| MbE & OB OB
(BIZE o TAFHFEI12) <EHEENDLEH > [—
AR =Y &2 LCHZRIRT 2 & THEENLHHRKIE
M 5] TRNE ORI

18,(2021),035-048

T4 RECRY, ZEEREFREAN L ORRED
Wb EEKL, ~ATEHZERZLOBRRATEL, H
572 THRIEDOH COHE VO EEED T SN TV A,

(EHREIZEY, 0, brbFEE] oH 73—, 7
WD BHES] TREEIRE ORI [EAN %0 0%EK]
D3DOOFTHTI) —pOERENTBY, HBFOEE
RIEEOIED Jix Lo NEZAEERE LT, RN
CHEL, BOERT S I L THRUDNELH I TERSN
TWh, 29 LHVOEEOH TRAEEDSIZ 5T
Wh RENGRALBLUHAE LTTRAHITENS.

(BIE o TAZHEFL D) <BHOEEZ BROoD S
B> (22 F CTREEICOWTEZ A LI WER
LBV, SFTER D7 [ 13 L s
PRELOWSE 52 TN ] Mg 215
(B2 & o TAFHE L 12) < BB & BHEEIF 5
> [EEONER S TORBENEITE N, AR—VREE
ELTERIEPEELZEE UL R E O
)

(BIZE o TAFHE L IZ) <fEFEA~OE—,K5xH
BAHT> [EbN/I A2 —%2R 527 TH{BS
TTI0%EZDLIETREYEZ DL 1245 ][+
R 72 F VD FEE]

FUOIREFESAERSINS L2, EBjORE L S L0
ML SHFLHMIKRDENTNL, £ Lizdsz @7
FEK, FRIE WEBIKFEEDOA A —YORIZIEL
ENTV5. [TREORIM] onFr I3y —id, ELSO
B3R [PEBROFEK] 02009 7H 5 I1) —h HHERK
ENTw5E, ENLERCB L UOHHE LT d
YR

(B2 & o TAFHE L 12) <BEL AL TSI >
[0 2w I EFbIC NS L S oEK]
(BI2E o TAZHEEIZ) <BEVCOFEEK> [HHDS
BRE BT Z & THRILT AR EIEVOEED S T
%] [HUkBRDFEIK]

C) LSRR BRI SR SN REFFEBIZB W
T, Al & RIS TIEIS L 2T Ud % & % WIRSERLE
ELTCORE#L EM B d3NTws, [REL LTOR
meEz] ohTI) =1L, BBEEGE Lol %
L LTZITANL] O200% 7 H 5 I) =SS
NCBY, BHBEOVLKEL LoD, Z#zEL T, H
NSO ARLE S, BATHEGO Bl L% b - 72500 #
RHOFHIM & o 722 A R R B L O R S
Tw5, RENLRERE LTTRADITHNS.

(RIS E > TAFMEF S 12) <HAHUE> [HEIL
TERWALE UCHET 5] [BIEEMEL L CoRa)

43



IR 20F M TCORFHEEDEEEE

(BISE o TAPHEEIZ) <IZHELLTHDH> [E
B FEEEL LTI s kL LT

FANS]

Pk, FENEL L v T4 VIEOSZ#H R R
WO ORFARBEBUIOWTH T A, Sl EIEELE L

"4 RFFBEOZHRICBIS

AR = BT B R i, S5
KL, BECTERELFUOREREY, REEEICHT LA
A—=DEEREDLETRELFTEHLLEIL T 5.
FIWD, F VT4 L BFV DM E GO
IRAD ZEDTES.

Bz, [ TH /22 0% D272 [AR—VI12H

R HER  BENATI)——K

[Hh73)—] (RAICEDTREEKBEE L)
[y Ih73U—] [ RF T L DFLR SO |
(R, %) IZ#g< < B> E 14
FEHA~BFLLTINDHE REIMICKREBEORENGHLTO L THEE A LN TEAYIC
EEEAEEZOR = HODT=N
I 3l DA HE D il BRI IE S Ly e %%K\F‘/ﬁ<ﬁ:&)0)@@]@?E&&ijﬁ%%ﬁ%&%ﬂé@liﬂ\llko
i1 T A

(45, 10.5%)

fEEE-S3<V DB IE TR
[Py e

LFAR RSV DOEEIZ K

AT 22T, EHOBFENFIC X, KRR EE SRR
LI

FERIZ D7D BB AL

E N2> THORENHIUTER TE 505

ARG HEOREELs  FEOBEES VW BUNSIREENE T BT W B DR A T A TR S
EOT L0 FBHEORE WEHERHER 5 T8 U B3 2L CRRIHRBE OB o723 55 C KD TR IR A T2 %
BWEL O
- EEC oL gns  SAREHTLO HEEZLT, AN E, To20LT, ZOBOITHILIE K
O 2120 R 5 e P SEB 522 B O BROMRIRE T ICBRURAZ LA TED
W) O L TR % ARV AIETH D HEfh T 2L TAMN ARIENTED
VI I AR DFEE KOO RE > kB C L TRMERIT RS
DFERGRAE
(33, 7.7%) IR Er s BERESLCHUIROMA DD > THIREEN) T TRIT/ARD
DR DFELT
YTL s D] Y7Ly s, BASEEEL, £ TEBEIICRS
WELoREyHE RO OB ETHEANAROALLENN, 2572075
ARV =5 20
ﬁﬁiﬁ;ﬂ; il Glazhova OlE  F—ANTOMEAY, 23ash—s e ELARANNLS
N (AR
oL g TPVEESTES) R AR =Y B L TR 2 TR BB K 1%
Bl R F- Ry
61,1069 \ . BN % L CA N TEBIO R LS 4y h A IS B U
i IR DR N
BnERD
DR BRI —FIEN I E, ELWEERHIETEHYO
B A P T IEAE iﬁi LD A IS —FILV &%, IELWAERRRS HIETED
RS D2
E I DL S OREREE Lo B IS CIETREICOWTEZDILTRNEEID, 5 ETE R0
6, FY, b S T ST ISR L TR BB L OMAE 52 TS
B ‘ A e o WD ARARY TOWCLELENAR— Y B2 L TR RN E
Bl 22 S DR et Bl 2 H 228 55
(27 sy TYAOBLEORmE  EBEREICE S g
ERBBECOE RE~OHESEADEL SN A=a—ERBRET TAANTT T E BB THE
B Hit- EEXBHIHNND
LN HRED T TR LS TR
LEDIHER
F RROA HLAZL T DR FROVINEVSREB IS
(38, 8.0 FFELI=HER LI
BB
BOOFER B 5378 5 (R B2 L RO T A R R B B AT T
. WERH BIELARTNIERBR S0
BELLCo J:ELE#F&LT(DW
wgpmm % WA IR AR R AL L CHAET D
(11, 2.6%) % LTl _ . SR
BRELCRIMY gws cns B FREAELL TR TS

%

44



KEFHRB X R — YR

LTCTEDEBFUMATERR L 2050 AR—VIZH O T
CENTE] [ EDOEMI AR TN D DOhFRT] [5
HEHOHFA R I ETE, BREMB I LHNTE]
[ RBRID T & B 2 DIEICH & P72 0 FERIC
U720 TE] Lo il s, CFCHmA 123
O I v T4 T L O R ORI RS
oz, R b L — =0 ZICHET A AR R
B3 2 1EHmAEN, B@L, 29 LTHIYAMmAEESHE
L, HiehG o ENERRIETV L HPENENS.

B, FNF CEEMZRR LR TR EE)
AR=IIH LT, Ex, BWIEDOLEREEH//I-2 LT,
REED L CTREEICR D & Vo 723k E LD S,
TS ) 7207, fREE LT, EE) &3,
Loz 2 ORERLE O A Z IV E ST
fToTwa., ZhUE, [FEXHREIVTFEINEL D7)
EVo Rl R [KRELZEAHRINDPHEZ TN T
BEELRA Y M| Lo Zzitlih s RCitins.
T U FR Y FICEBEEIIBYTE, LWHEEDR—AT
RLABRT DERINAE D 5720, 29 LIBEHHE
Lo Tz,

F7z, ZEEATNCIEE G ORI RO 720 OIARN B &
LTHBEMES T ON, £ TEIHZONTEDLLIBESY
NOHIFEK & ENEGRGE LIS A5 L L TRFARE OMED
7% SNTW2DIIR L, Zalfkld, FHENCFY, B
LEZTTENC) o T ik L L o, flzid [4
FCREBICEDLNIEBY IZBY 7217257288, SEIEA
K=V BRI, &9 L2b X wohEz s
ol BB 7075 A% S THERLER LI L
WEYEDHPSEBT LI ko] [EbNZ L%
RBHEVTTRL, B TSI %EZ BT LIC K o Tl
REZDHEINIhol] bwviol-itli s, BIZHZTY
52T AL, BOEZATE LEKET % CHUNLS
KRFFREBIOFEDR N ENS.

B2, kL LTORFEE R, EHlionT, X
DAY RKITTRZ, BEL, FUOOBBLRET24%
WZOWTH I A2 5. Bl2IE THFORIZEDB) XA
TETPEE LD MBI LN TE] [EFEIH L
TH7 B LEZ B2 [RERKLEON] [5E
MELOZLREZLILOEENELN] [FEZ AN
LML LTWAHAGEREH#RT AL )R o72] Lo
RUal 2 5, RERRGLIZE Y AT O RTCOEIAF I S
n5s.

29 LAY RS oERIE, — N THEBFERICHY H
GHT, LDEIOHEKREMNIET HEENL N LD LD
—ODHHE LTEZOND. MEOKRPEE & OIET

18,(2021),035-048

3% <, BHOLEE, BE, Wk, BHEE, SRR s
HEYT, BHRONM»S [—ABOME] L LT [HG
H & &N HH% S 2168 ] 2L Twb. T4abb
M BHEZ D body LLEIZ, soma OSSR S 555
Lo TnhEEZLNS.

UL s, o4 Y EEOERZELTEHL D%
WEDZ OB LR R LT b oMoz L o
EEOLHTH Y, ZOEWTHo7z. Ziut [ & o
RHRDOILREGFACDOER] OH T T) —ITREND L HIC
HHZ @ L7220 Tlde, VTV BEE@EL 70
FOIEHETH Y, L DEVEREETH 7.

WIZ, 29 LTcd v T4 VDM L FHHRZHREFIZA
oD, REFREDOENRRIIOVT LY I H Ao 7285
7z,

REHER

Ao BHBZ, Ff a7 A )V AEGHENOX RIS E
ELTHERBEN A ¥ T4 /X BmbiesEsEsgzm L ¢
BRI NT:, KEEEREDS Ok, R, £3UE %
FEOEZEHE L DD, ZHETHLRFE1IFEDLD
KRERBEBOGH A BT, 29 LIGKRFRBEO L DR
BED L) IZZHEIZTED LN, BROTLNTWD
DOPIZDWTHLRIZL, ThD5OKRFEFOED I
OVWTHETLIETHo7. %9 L2AlE, Hicoo
TR BT B KRB REONER 1% B3R | R EF
RKERSTHL V) ZETERL, MMEAEROZED~D
RS HIES N TS S, BHFORAZVEL, Z2
I8 KEFEFRFOERE R L, &0 X 2ffifE % 78T
WD, BETHILETHoT

GHTORER, BEORBEB L KFETOFZVOER T #
AEREL LLDEOEYHE &0 X)) diB) 2ol L CGER
LT DR, EwofzZNEhon T 3) —OREED
T CREFRE OFEV OB ST S N T2 AR S
72. INHIIDOWT, il & O KFAREBOHE DR
BB ANz a0 IS B 2 RFEEBET VL
LCTH21TR L7,

X, FERIOTEBRASZ AT D [ B RO %58 L 722207
e Lo RFRBEBARLCBY, HHOWHERNY v 5
A VIEXHBED [BEOROE 2@ LF0] ZHe L
TeRFRBEBARL TV 5, ZHlRIOMERICBW T, &
BOVEROFEOT, EEIAL & CHER, 2 L TH
RHUE & VD BIEMBEIC RS X, I TORA %) Ik
JBIEDFiIE > Tz, ZZTTIIKANE ORI A E Lz
BRBEE R EROEBNC L 2 L S 2 BRI EZEL T

45



IR A0S M TCORFHEEDEEEE

FRL, ZIUT L) EENE R DB & v o 72 BLER
BORRIZE > Tz, Sl OMEERIC BT, aa)
MTOLEOATNEIL, % L CRIER O &
RIS DOWER. - EEIR SN, ROERIZOLRDY,
FNDER V0T MADOGE L CORERED
TNE o Tz, ZORTRROLEMEZ £ 1) 5k  FK
L, BETDHIIE > Tz, KREFEEFIZh Db 22T
V) ERIZBWC, MERY I ERE R EEE R LT
BY, WERICEDMNDT TN — TERZRT DT
HbH. EHO—HOWRIHIRT HIERMTIE, v
TW—TFH & LCHOROMERII IG5 L b
%Y, au B B SRR LIS EIG T RE R KFAE
DIEN BEE 2 T ETEIATFTHA ).

F7z, K, KEECRLZ: [P & O3SmROIEAR LG
DIGE) (L, T VIEE R LR EN D S 720
TR EFEER L IR EOEELRERZE R L TN,
Jeilk L7e KRFHREDRELEHRTH L, MEMBIE) FkE
L COEEE, i3 & OBRED R TEUDAT S nlEE,
BRRE & 2 EHH LA P CHRUPMLT A EBM, 2L
TEHHEN R BROMERD 5 SNLHEORSE 20 [
WOWAREGE] IR I ENTES, s, 22
TILEBR FEROMBIMES A5  BRk S, Z 1l
L0, BROROE % @B L2V HEROME Z i L7
DOGHEUDTR Bk SN L0 5THS,. oMLK
OFLIL, 4O ANOMEBINE BES 2 BINOE®E &
boL LTHREN, [MEOFFE T & ) — N TS
B DD AREIIGE L b DT ORES. — AL %
DL bNrb,Z ENLV] [—ATRLDTIEARL, H

NE2RT, HTR-NVEDLRWEDfNEG-720, {MD
FAEDAT R .

29 LIERFADORFHEBIHESE, auF#HiTtok
FHEIZBWTED L) LREEWED ) HRETD 5 2,
WIZE 2 THIZN,

KD 5 DRE ESERDRE

FEELO/IREE LTTRESHIToNS. FTELI
Rk L7z [3fkodfri# L7250 & [hoko&x
HWL2F0] OWERORTHL. £ TEA 714>
B LIRS L Vo IR O E S NS, £
D720V, SRRRTEREDIZIEIC B 2 BB OIREN A b
DICa—FV FREEZ L7285 2k b —DoD )ik E 2
SNn. dekiEA (2005) I —F > 7 - XU FVETFI
2 &) ENIRER OREN A2 ) O L LT,
BEWDNL, TELHILEERLHGEL, FHEDH
SHATEZ UTEIT A2 Ek(L, BIOZY LoiHErD
PH Y IPEIFICHERET 720D Lo ) & LToOXHE
DIODEFERLTVE., ZOBERICERGHLES L,
T FAE DM ORI, B S OREE 8@ LT
A b o THERLHEF L EHDRE L8, 4 0%
BEOBEREER, PEE, OO, FEBERL Vo7
TEBIPE I LIS 2 T8 BE, RH], 220b ) 17812 %
Fons, 2, SIEREPrOHO 2R L5112, —AD
EDAOBERIG, MRERGCE, ERRERE, FEE
W, T FNA A, SO R, ATV —
TEE L EOMEER LI a—F 7 EFERZ, S

B2
TE B T REFEDAfE D)
| | |
v
DB O BB ORERE
Ly (kBT RS R
HLAT S LT YT 25 B DR
AR DBCR \ RILEN WAL (' =
e
ZHBID ZHEED
BIRDOIH S HrbhTED ERAIC O BlkDG D& Je ek
FLEF B HC~OWIE VHDFER BB ORI
;L& A
R TEN
v )CQ v
'\ AR LBk AR 18 & 0 %2 3 0 gk

HESE~ D117

REBILDOBE

F2. JOFBIcE T3 KEEETEETIL

46



KEFHRB X R — YR

HOT77o)F—4—, HEHVIEHFEOI—FT 1 % —
F—C L TOIA—F 7R EICL VBRSNS 2H LT
I—F 27, FEOBRFEEEC [BEombisiEt Ans
s ] (RIBEEA, 2018) & L CRERFHBEOHE %
MEDTE—HHKEEZ DD,

212, BHARMEOFRETH L. BICRTEA L), K
FREOEBERBERO—DIZHEENHITON, Flo2h
BT, BhE, R, W 0 BIRE
Vo SRR ER Y b OB S THh o7 FU, L&
DRE, PR R E, KRB OREE LTik) 2 &
MHEETH S ). FHEFRRIIFED [ S ERE BT %
Bir ] (KA, 2020) & L CEEARE®L b OAMIC, £
DIEBANEHARO b5,

B3, KFEEDRS OREMEDOEROFHIAKD &
Na, ZHIEL, KEEEOH-%EME LT STEAM
HEOHEIHERTH A, AL (2019, 2020) 13FF0%
ERE DI & DRV T EFM O AA G ] RRIEIC D
WTIRERT-oTWA. 22Tk, OB KEL
WL MAF & AR & o 72, KERE L BT 5 TH15 |
RIS 2323, OFE L BEMNT Ml B OB ) 7
TU—F @G35, REEEORIZHL [HL] &2k
I, ORF LRBAOImER IV OFiHbE v o7
KEFEEREPNDT S [H5] 2R TEEDIODT
PR ENT NG, F T4 VEERED, KFEEFD
BRI ERMEASRO S, BICIZFEIMRFR,, Bk, #Hog
HE, BMEE, FESICH A <A XENIEERBR
FHE DI IG LIS 2R 2K O 515 TRENE b A7
T BT, KEEFOH - ZERZERL, EELTw»
CTEPRTRTH 5.

=5
Oi=T:r=]

IOFMICB VTR SN/ v T4 v REFRB RS
BoWE 2 mL, K¥EEICBITS, GEN Wi %=
BB L OGFED 4O ORI 2 R AR L7 72
ZHEORFEREBOGH 2 @EL, RFFEONZTH LK
SO ORARERIL, UOBEHRIZL > TR EINT
BY, #hold, HERoOEEEELZENE, GEORD
@B LU L2200 RICHEDSITH NS
LDOTHALHNHLNE o7

U FHIZBUT B RFEBFOIED J % MCE TR,
INE TOFHRRHAZICE L, KFEREOER, i
i, RN, k& OBIRYE, REBEOHTOMES
F, Voo R BT ARS L o T, F2TIE,
SHEICE o TEFE LWLHOIED 2RO DHa L LT

18,(2021),035-048

HHIET TR, FICAMOGhE e Lz i
L, KL, &072ngEEfivie BT, 20FEBUIMITT
T AR L LIEARER OF O L #nffid 5 2 LS
RKOLNTWDBERZ LI ENTE,
BENTAHOBEE LT, REIZBI 2 KRR EDE
FelE, CEEREE AW KEREB L) 77— F (12
£2bDTHY, FLHTRFEICBIT 22 EEIR L
LCOML72bDTHEI0, 54 v igEsé&n, O
OB 2 KAEE DT JO—RHIZOWTH S 2
WCL72bDTHB. LHEEEE D -72E% BLOMA
ND & OAEERDOZAL AR & B I AN T RFRE O
e BMWE L EFEEARDOHNG.

ph

1) Argyris 12 X ZHIEFEBE OB I UL, Sy T Vv—
TR MBI DY AT WEO/T +—< v ADTLE
DI=DIATHOHMMEERT L2 L] (B, 2016) THY,
HIYZER T 57200 D EDARZELE LT/ T+ —< Y AD
Mm% HYE9 ] (Ff6, 2016) dOTH 5. RO R %
BRI K THBH—FT, [BEOZLIIHIEATE M
MOFRIZES | (EA - FAR, 2015) L) iz .

H2) FTNWN—TEEG, [YEEOMEARREREEE T,
LxEt] (B1E 2016) bOTHY, [fTADIHEL LIS
ThxE BRI TV AERICHT2EE LD 2007 4 —F
Ny s EREt] (BiF 2016) bOTHS. ZbT H&EEIC
FEASHIET 2720121, BEFOMEE e EHNE L EE
ERHLL, T A LEEAFRO SN TWD (B - A,
2015).

W3) ARIIBITSE 26720 [ME] T8kl oFRFLICBL T
DTl & Lz @t (1996) 1I2& 2 V~<TF 17 A0
FHICHOE, V=< (soma) OHFHIIEOWTHELNLN
A SHHE SN D body IZ2WTHRRBERIE [22575] OF
e L, —RNEM AR ERT AT [R] 2, B
e L TORZT TR LOEDOLETERT LR
[&k] 2w &L LT

W 4) [ SCESERE] oI LT, fidcuc k28
HZ UG E LCHI & M SN2 EE oW T RIS S B 50550
HEIMAZBZ LT, FENEOMER 2R X ) BARR 72
A A=V DEFELEROIZENS, LEEHEE BRI
YR LAFEE LT [HAN] o Lz2 sl 5.
ZOTF—FWEFEmICL D, TS & B4 A—DIEkD
CHHZBEE LTORS &S, Mgt v o Ea—
KOMWIED B %) SRR O REIE & v ) ZHElE

7= T OFERRIELARFE S N2 EZ R 5 N5,

e

AWFZEICH L, S Sz 7o il o Bk
WO & DL L BiF72wv, F72 AARRFHE T —i%
BEREWMREDOA Y v 7 OEBIIEE R\
Wi, LTI ZIC#HEERER LV

47



IR 20F M TCORFHEEDEEEE

AR

Coté, J., Salmela, J.H., Abderrahim, B., & Russell, S.J.(1993)
Organizing and interpreting unstructured qualitative data, The
sport psychologist,7:127-137.

7y 7 NHEEIE2ER (2011 HREBIZEA P —< AR
DOFEE> D700 T FEE - HL

mAFEHR (2013) T. Hanna DY <7 1 v 75 O )5BS
5 —FE KT 4 T — 7 WBOH D720 DR A0 A,
BE - ZAR—VTERIE, 35 (2) © 83-99.

MAAE (2020) a0 FHOEE. PIRATRHH:

FFRIERE (2002) RFFEEIHT 54 A — 2 L5 B - FRIG
BIOBEEE. RO EEFAEM, 7 1 37-46.

JEFSCH - RAEET - dNB0K (2006) SCESEHGETRIC L 5
TFRFAEOFEBRICEAT 2078+ FFELTFRFENME
AR, 4 0 223-234.

FRKEESEAG (2018) [ASRDOHE | & EdTech fffE4s 55 1 IRS.
https://www.meti.go.jp/report/whitepaper/data/20180628001.
html. 28 H 2020 4£ 10 H 10 H

JCRTERET - AR - AKILETEE (2005) BENHREFIZVAICL
TF— L EBFOINT =< Y AR TED DO ? BRHHTIC
K% X% 28— MESEER - iREEOa—F L T - R
I NVETF VOB, AF—v.LHESgE, 32(1) 1 17-28.

U (2019) REIZ3E1X STEAM BB I &) MBI Hi
57, EREE, 67(11) : 46-50.

JEASBERT - T (2020) SCETMIEIZ X 5 RFALEDHERE
BUZR S 2 BT, HARRSFBL LA — e Boa B sl
109 : 1-12.

LR (2020) STEAMEEE DI TRV —va vy hbEd
N RFBAHEE OFRE. “PILEM - /RIS - AUAT RS -
AILIER) - HIFESEZ - RAEET (2020) KFEBEAEBFOHL
WESETH A V. RPHE A 42 (2) 19397

ANREGL - JEREIL (2016) ARG E IR T B REAED
BB EEHEERFRE (BEREHR), 66 (2) 127
136.

HHER] (2017) SCT (Sentence Completion Test: SCEESERKH:)
DEFRIFERHIZOWT, IIFSERIR A, 16 ¢ 44-64.

IEARABALR - FAAHR T (2015) AT I v b2 > S SRS
BRI OV, A0S RIgE, 31 (1) © 46-55.

Maxwell, J.A.(2013) Qualitative research design: An interactive
approach. 3rd ed. SAGE.

AT (2020) T 1 F N CRPEE SN IG LR % 15
7. REARE, 116 0 16.

MRS - R T ERG (2015) #77 HIGARIREIC B 2 FH 5
2RI A8 © CESENEE VT RIS LEE
P4:19-27.

FAGTEAREE (2020) Repod ok ] (3EET 5. BB, 48
(14) : 93-101.

Patton M.Q. (2002) Qualitative evaluation and research methods
(2nd ed.). Newbury Park, CA:Sage.

TEREARSE - RSk (2020) F0ASBRBEL, 28 LAkl 572012
BAREAE, 48 (14) : 8-20.

EBEE (2016) Mk AT L DEFIMALE HEEEE O
FHll & Hl4, 55 (1) @ 22-28.

EREZ(1996) T. NFOY T 4 7 AZBIT %S OMET.
E - AR—vEEgE, 18 (1) : 21-32.

RIFPEFDHER

BT F 7 A ) AEGE I RAE DA RCE NN IR B 2 G- 272, REFFONHECTORENTEFF T4 2T
SHICRZ R EL, FHRYOKEOH, EExiTo7 v 74 L OEBHE L o TR INDEEELOEITK
FHEOFVOHEHGE LG 0%, OGRS TFEINL a0l nT, RKEFRFOERL IMTD», Lok
B EZVET 2 EATRO LN TWA. KFEOHWIE, T8I 2 KAEEOTE) HIZowT, BHILRRFEI
BUFEA Y I MEEEEERFOA2RET L L LB, €9 LIcd v 74 VIR Lo KPR R & L7233
BN W KRR EBROEN T 2L T, BA NI FMWICBIT 5 REEE O FOF 725 I OVW TS
219 2L lH B, BRIGHTORR, KFEED S ORAEFBUL T DOERNH R, TNOIIRKIIZ, GO 2 E
L7FPEGROROE R BLIFV R 2D00ME ST LY TV —TFRETIVIZE L OON:. R¥EFIEZ#EICL -
TEILWLHOE) 2 ROLEELE L TH AT TR, TIICAMO Sz HE#ME LoERz BB L, &L, 07
WLV BT, TOFEBUIMTTTE 2 L v MMERIEMOF N LIRS 5 2 £A5RO 5T 5 mAVRE
Sz DEofERIEDE, SBRORFEEOLEN) TNORFE LT, I—F 2 7IZL 805K, FEEOER,
STEAM #HEDRERAVR SN

48



KEFEAR—VYFMHRE 18,(2021),049-055

EimR

I

RSB S TRATar755] O

SUAHE ", /INRHER: ", KHBESE”, Bk 3%, AR T, BolaT-°, # IERE, {407,
R, ZATRE S, BHIRCE Y, OE ST, B RERT Y BIRLE Y, RN,
EIRIEC, ®, K 1T, SRR, L=, R A, N, Dbk

The effectiveness of Okayama University program during expansion period of
COVID-19 infection
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Rie SHIOSHIMA" Kyoichi NAKAYAMA®, Yu AKIHARA™, Hiroki OBATA®, Takehiko ITO"

Abstract

The expansion of COVID-19 infection had left no choice for our institution but to shift to on-line instructions instead of in-
person instructions, which have resulted in significant decrease in the students’ physical activities. Under these circumstances,
we developed the Okayama University (OU) program, which was an online instruction program for university physical education
aimed to increase the students’ physical activities. The OU program consisted of endurance exercise, resistance training, and
stretching exercise which were the exercise items that improve health related physical fitness. The physical activity and exercise
standards of OU program met the traditional structured exercise program standard of American College of Sports Medicine
(ACSM), the lifestyle physical activity program standard of joint creation of ACSM and U.S. Centers for Disease Control and
Prevention, and the combination of above-mentioned program standards. Our OU program has been introduced on the website
of Japanese Association of University Physical Education and Sports. As a result, we were able to provide a package of our
teaching materials to 63 universities, and the package was used by 2,404 students in 24 universities. Among these 24 universities,
19 of them participated in this research, and 1,333 students evaluated the effectiveness of the OU program. The survey period
was July and August 2020. The students who gave “Fair” to the difficulty score for theoretical learning in OU program was
73.6%. Seventy-point six percent of the students answered that their physical fitness improved since the beginning of the
program, whereas 71.5% of them had routinized their physical activity. The degree-of-satisfaction average score of OU program
were 4.0 points (max 5.0 points), and the students who answered either “Satisfied” or “Somewhat satisfied” were 72.4%. The
comprehensive evaluation average score was 3.8 points (max 5.0 points), and the students who evaluated the program either “Very
good” or “Good” were 69.5%. Since our OU program received high evaluation and its efficacy was established, it was suggested

that the program was an effective on-line instruction material useful in university physical education.

F—— N KBIE T4 8K, Tard L

Keywords: physical education, online instruction materials, program evaluation
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Students’ sense of adjustment as seen in preference for practicing location in
university physical education classes : A survey on students divided into different
course selection groups during outdoor physical education classes in softball

Junki TORII ', Takumi NAKASUGA 2’

Abstract

The purpose of this study was to examine how students' preferences for practicing location in a university’s outdoor physical
education classes reveal their sense of adjustment and how it varies according to the course being optional or compulsory. We
conducted a questionnaire survey on 139 students taking physical education classes at a four-year university in Japan. The
subject of the survey was the relationship between students’ preference for practicing location and their sense of adjustment (score
for their sense of adjustment to school and score for their sense of adjustment to physical education). We divided the students’
preference for practicing location into three zones: front, middle, and back. We then conducted a two-way factorial analysis of
variance, a simple main effect test, and multiple comparisons for each scale score. The results obtained are as follows: (1) The
scores of the students for whom the course was compulsory and who selected the back zone were lower than those of students
for whom the course was optional and who also selected the back zone, for the items of ‘feelings of ease,” ‘positive attitude to
engaging in tasks,’and*‘feelings of trust and acceptance.’ (2) The scores of the students for whom the course was compulsory and
who selected the front zone were lower than those of students for whom the course was optional and who also selected the front
zone, for the item ‘feelings of trust and acceptance.’ (3) The scores of the student group for whom the course was compulsory and
who selected the front zone were higher than those of students for whom the course was compulsory and who selected the back
zone, for the items ‘feelings of ease,” and ‘feelings of trust and acceptance.’ (4) The scores of the student group for whom the
course was optional and who selected the middle zone were lower than those of students for whom the course was optional and
who selected the front or back zones, for the item ‘feelings of trust and acceptance.’ These results show that the students’ sense of
adjustment, as observed from their preference for practicing location during outdoor physical education classes, vary according

to their course being optional or compulsory.

F—U— FOGInERITE), B0, BIMEEER, ISR, KL
Key Words : preference for practicing location, sense of adjustment, outdoor physical education classes, course selection,

university students
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MEL, ZOfR, FAORFELELHELIEEHL
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NOEEERLE, RAEEREIZEAR -V 2@ TO
st ABIERREEE (MO D) R a3 2= —2 a Y AF LA
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THES 72 AR, H DRI IE O & A ZZEREIZ T,
HOMAMEWZ 2 HO T Lz, REEEIRE L
WFZETld, Totusek and Staton-Spicer (1982) %5, A®D/S—
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1995). DLEo#ERIE, HEEEICBWTHEEHE T
2 3T DU AR08 T8 & AR O RBHAIN I F 3 70 B AR



KEFHRB X R — YR

Mo/l Ea/RLTwa, L, TROE—HEOMZET
i3, HETHLEFR ORI (BNREHR) 1251) %<5
BOMEZR LR TH Y, DB H Lo EEHEH 12
B B 5wE O ETITE) & DEAE & DBIEIZOWT
FE TR SN TR LIZER R\, EitkLze s
0, DHARTH 5 EICIKEDRIBETEIC L > ThR2 2 2
CIIHERE STV DAY, REEEEIC BT A mERITE) &
BEBIRGE & OBIRIZOWT B IR EMET ST W,
PUEoZ ens, KZETIE, RPEEZHRIC, Rixb
JBIETERE THME S M B BIMEBRESLRDIZEIZBWT, #
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720 BEFEWIEE, KEOEEICLDBEETETWD E
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FORIEEL17.2%, V5B 7 5 A TIZEXRFEST 2%, 1—
2RO RIEEX12.8%, VM5 C 7 7 A TILMRER4.2%, 1—

68

2D KIEE1L15.8%, FR Y 7 XA TIIEERE100% TH -
7z, SEET 1SS 19O TH V), FIHEMIL18.7
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18,(2021),065-074
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3). FHER, BEBIEEB L OEIRERATENC T LT, FlH
DEEDEE (F (2,98) =4.75,p =0.01). ##E- HWY
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* 2. DHEHEICEREICHITZRSAAKBOAR

NES

[ 58 (n=1044%)

ANE(n=33%)

tfif

p i

iz

%I X35 y B C BIR &5t
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;E;Wﬁai*gﬁ 1764(474) 1818(376) 0.60 055 i sh 3% 0% 24
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Relationships between mood states and daily habits in first-year college students

Hiroyuki ODAY ? | Chika NANAYAMA TANAKA? , Minenori ISHIDOV ,
Tomohiro NAKAMURA" , Masato NISHIWAKI"

Abstract

[Background] Daily habits or exercise habits in first-year college students are well known to be important in getting used to
college life and an improvement of academic ability. Limited small-scale studies report that mental health or mood states can
affect daily habits or exercise habits, but there is a lack of robust findings of a large-scale study for college students at the same
college and at the same academic year (i.e., for homogenous subjects). [Purpose] The purpose of this study was to examine
relationships between mood states and daily habits or exercise habits in first-year college students. [Methods] This study was a
cross-sectional study of 1030 male college freshmen. Mood states were assessed by the Japanese version of the Profile of Mood
States (POMS) 2nd Edition-Adult Short and daily habits or exercise habits were assessed by questionnaire survey. [Results]
Based on the total POMS score as an index of negative mood, the participants were assigned to four groups: Low, Normal, High,
and Very high groups. Statistically significant differences were found in frequency of eating breakfast, quality of sleep, sleep
duration, likes or dislikes of sports, years of sports experience, and fitness score. In particular, quality of sleep and fitness score
were significantly lower and years of sports experience were significantly higher in Low group than other groups. Statistically
significant trends were also observed in all parameters such as frequency of eating breakfast, quality of sleep, sleep duration, likes
or dislikes of sports, years of sports experience, and fitness score. That is, with increasing levels of negative mood, these scores
became worse in High and Very high groups than in Low group. Stepwise multiple-regression analysis for all the parameters
also identified quality of sleep (f = 0.251), likes or dislikes of sports (f = 0.196), and frequency of eating breakfast (8 = -0.081)
as independent factors affecting negative mood states. [Conclusions] Therefore, these results indicate that negative mood states
are associated with daily habits and exercise habits, and poor mood states can be associated with worse daily habits and exercise

habits in first-year college students.

ST R, RS, AEEE S4r70 71— (POMS)
Keywords: exercise habits, freshman, lifestyle habits, Profile of Mood States (POMS)
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online) DFFHER ZZERIEE L Y [1. 1183057 L EOTF % 2
CEBZ, 2, TEDEERL WA, (2. HE

THATL L ZOFED GRESR % 1 H, 1RERH DI ESE
il CTWwabA], 13 (ZIZFEFEIROFEMEE LT, #<
EEDSE | &) SIRTEENZ RS 5 3THE OB 2 17
W, [Yes) 7213 [No) o ZIRTHZA &4, [Yes] #1
H,[No] Z2m& LTERbL7:. SHIZ3HEZARL,
ZOEFIEEMEIATT E UCEHIi L7z, 2B, T
IZBWTC, ZO3DODHEMIZE > TEHGFHATORERH
HOHREIRIZ BB L ZHEEER 2 EPmE SN T
W3 (IR - EH, 2010).

MREOTIAEICET DRE

R HE DERIEFRORUTIHE L, HREOF 5 REL
HET 5720125570 7 4 — VHRFE (POMS 2 H AR
NI 2920 L7z, Z oMARiZ 353 B ORI A HHE
BKENTBY, AT 4 TEGRETHL [RY) —H
B THRAL -4, TH) > -%BAAR], 9857 — 5
B, TR -A%] LRV T4 75 RETH L [IEA
=), TREF) OFMTRT % 3#li§ 2 BRI TH 5.
FREIE, FEMFEICH LT, BRLAMYIRY KD
[Eo72K ho72(0)]), [TTLdo72(1H)] [dH
Ehoo2Qr)) [N Ho7 3R], TFFEIZEL
Hol:(A4r)] OSEBETHESE, Lk LZTHRFOT
WMREZERIL L. T2, AT T4 755 ORERN
DEFHEPSRT T 4 THETORERNTH L [T~
] OBEA#ELIC I ET, 2 HT 4 7S 5RAE (DL
TAAT 4 TIREE) A RAICRKT TMD B EHH L
51, FERER OB A ERE L7 TMD f#50D T A2
T (LT TMD T 22 7) 23K, RFEAFE»H1 7 AUN
OLBMORGIREZFHE L7z (e 2a—H— 1+ - %727,
2017).
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NRIED KRFEEDR

T— RS KOREHLIE

ARIFFEDORERIL, FHME = FH#ERETRLZ K
ZETIE, POMS 2H ARFEM~ =27 V2 HWCTHEML
ZZIMDTARaTxHMW LA /2, A FIA4 VIR
ENTWELETMDT A7 2RIl L— e AT T4
TIREOH T TEEIZ bW (ea—H—b - T7 2T,
2017), TMD T A3 7% 30-39 5% 4 47 4 7IKEEDS [
W, 40-59 5% [N, 60-695% [E], 7000
& [FEFIZE] 0400 IZEIDIR- 72 B, —ik&
B2 POMS2D A K54 ¥ TIZ30 LT IE [IRE 124%
W IZXGEN A DS, AWIZETIE, MEEORTIREL,
POMS2 H AFER N A MR 2 AV CHI L7z 720102 [3E
IR | ORENMES 72, F D, SPSS 25.0 T for
Windows (IBM, H#A) % fvy, —JoELESFAT & 2D
M (IR ORUEZ ATV, FHEHOPIMED L b
LY ROFHliZIT-72. 72, EIREIEREREEL, £
5> BMI O % 521 B RelE DS 5 Z L A ST
WhHZERS (ARHIED, 2010), AEESCHEER ML
Y RDPRD S NG, Fine BMI AR L L7zdgy
B 24T, EETHE L ETOREERHEES b
L FPBOONLDELDMERATo 72, =B, 580
MO TAMEIZIE, Bonferroni #:% v 7z, 512, A4
T A TIRRER R AL, AEEEL L OESEEOETO
HHZMERE L2AT y 7T A XX B EEIFHH
ATV, AT 4 TIREEORE 8% RUE T’ % Mt
L7z F2ERUBAATISMAZ T, M7 A% 0% E I

= 1. MREOHEFIFEE POMS 0237

PR EEETIE

DHWEITo 72 JeATIgE (G5H, 1987) 2212, £E
WO FEDIHEE VIF (Variance Inflation Factor :
SIHERREER) AS10LL B LDz, =B, AT
IZBWTEMHILE% &L, LY FRETIREHOY ~
TN A ZOREZER L7z [EAMIT SN PE] %8R
ML

EE S

F1UZ, S RELEE POMS T 237 2 IR
I 724D DRI BT 2 AREOREE POMS A D 72
DTRHFE20DBAEATTICET AiERER L. &
HOMZEDIFEZOWTHIET 2 &, Fils, B, KE,
BMIICEBELRZELEAERMNL Y FIRD LN Lo 7.
R T 7240 DBIZ BT BT — 7 OIFEEE G-I % &,
(R —WEd, [REL- U, TH#H) > -%baAs], [
S ], [89E-A%]), BXUTMD 227 & TMD
T A7 TIEATT 4 THRENS £ 5 I ONGELEMD
LY RO LN (ZNZFNP <0.01). —H, [TEX
=), TKIF) TRADNT 1 7IREDSE T HI2ONTH
BRAO Ny FEBIgE Nz (22 P<0.01). %
7z, —JCHELE 5 BT & Bonferroni 12 & 5 HE LK %
FAWTEHOFHEROELZ I L7225, [R) -k
B NEEL - 42, [#09) > V&b AR, [T — 07,
R - A% ], TMD A2 7 & TMD T A2 7 DZIEH
BWCTAHT 4 7TIRED ] & [0, TEe ], [9E

R WNREEE RN [0y =R [E =1 Difference P Trend P
n=1030 n=37 n=731 n=212 n=>50
AR, R 18 (18-24) 18 (18-21) 18 (18-24) 18 (18-22) 18 (18-21) P=027 P=0.64
Bk, cm 17,1+ 02 1723 £ 1.0 171 = 02 1709 = 04 1710 £ 09 P=0.62 P=0.46
R, kg 631 = 03 618 + 1.6 629 =+ 04 633 = 08 662 = 22 P=0.20 P=0.07
BMI, kg/m’ 215 = 0.1 208 + 05 214 = 0.1 214 = 03 226 + 07 P=0.10 P=0.07
By —#eE : AH 34 = 01 04 = 0.1 22 = 10 6.1 £ (3™t 106 = og™irr P<0.01 P<0.01
REL— 4% : CB 73 = 01 12 £ 02 59 + 01" 1.0+ o™ 159 = (3@ P <0.01 P <0.01
152 —%bih% : DD 55 + 0.1 08 + 03 38 + o1 9.9 + o™it 150 £ (g P<0.01 P<0.01
%95 — 5 ) FI 92 £ 0.1 27 + 03 79 £ 01" 13.0 = oot 172 £ q3vie P<0.01 P<0.01
WiR— A% : TA 99 + 0.1 27 = 04 87 + 1" 13.5 + o™it 173 = gg3=iire P<0.01 P<0.01
WG 1 VA 92 = 0.1 155 + 07 93 + (2 80 + (3" 77+ o7 P <0.01 P <0.01
Kif: F 105 = 0.1 141 = 08 105 = o1° 100 + " 9.7 + o7 P<0.01 P<0.01
TMD 227 261 + 06 77 £ 06 192 £ 4" 455 £ 4"t 683 = | T P<0.01 P<0.01
TMDT 227 537 = 03 369 + 03 503 £ 2" 633 £ 2" 744 £ i P<0.01 P<0.01

OB B I TR (FR/ME — KM ). £ DS OIS Tl + BHERGETRY .
s, [ P <005 ™ vs. [ ] P <001 T T vs. [F73989] P < 001 PP vs. [\ P < 00L
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RFFRBE IR —VFERR

HWIZE] o, FEam] & TEe ] TR ISR O,
[Ev ] & [FFRICEC] OB THEEM D bz $72,
NER -GN 2BV TUE, 27T 1 TIREED [ ] & [FF
gl TEved, TIRRICEW] o/, PR & TEv
DIIHEEEPH LNz SHI2 [K4fF] OHETE, %
AT 4 ZTIRED [ & PRl TEel TR IS
W] OHICEREZRENRD b,

P22, AT 4 TREOETEIZ BT B AEHIREOR R
R L7z, SITEOBAIVERIC BT, 277 4 7IREDS K
W]k [Ev] o, PPl & TEv] O THEZE
ARBOLNTz (M2a, P<0.01). MEROETIE, 774
TIREEDY TR & [Py ], Teved, TIREICEY] @
M THEEIREO 5Nz (M2b, ThENP<0.01).
7z, P & e, [FRFEIZEv] EoMIZbFE
DA LN (ZNLTIP <0.01). BERFFRTIZ BT,
AT 4 TIRRED TIRFIZE ] & Rl [IRRICHE
W]k TR EoBICHEENRD bz (M2e, P<

a
(=)
Ry § 7 Trend P<0.01
J@ 6 - et
=
B4
S
& 2
- 0
CAN Ev EHE ED FHIC
=12
b AP R
A 4 -
Trend P < 0.01 s T
W 3 . wkff
= 2
- 1
v 0 -
AY
By v TR me EEK
L1
‘g )
A 400 o Trend P<0.01 P
T
B 300 -
.4
B 200 A
bdy
100 -
_v 0 °
Eu By e By FEEI
1A

K2 RHAT1TREBOEBWVCEITIEFBTEEESHTE
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0.05). %7z, 7— % OHEAEORKE % FHCET L7 &
25, [HEOBIUEE | & [HERFE ], [HEROE] o
WIS, FEL LY FABIES(ZNENP<0.01),
IAT 4 TREGRENFNT L, AHRESELT 2
ENFRO Bz (K 2abe). AH T 4 TIREO KB B
LHEBRE LA L2E 2 A, [AR—VOIF & 12
BWC, AT 4 TIREEA MR & [FER ISV O/, [
gl & &, TIEFICE ] OMICEEED AL
(2d, 22N P<0.01). [AR—Y ORBRIER] & [k
HAa7 I TE MR &P ] o (£ 512 P<0.05),
M & T ol (P<0.05,P<0.01), M & T3k
FIZEW] Ol (P<0.01,P<0.05) ICEEENEOLN
72 (HM2ef). F72, KHEIIBIT BT — % OB
L7z&2h, WTFIUIBWTH AT T4 THREBEHER
LY RO LN (FNZFNP<0.01, K2def). S512,
[Ek] & [BML #2hzidbEm s Lo &

BIholbZh, & THHOMOREREEFICEE R
d
ﬁb\ (/If_:':)
5020 7 Trend P < 0.01
& w3
MN1.5 A Tt
g
"T 1.0 1
w 05 1
X
0 4
& B EHE mvy R
e L1
B €3]
A & 10 Trend P < 0.01
& g
% . * * s
S
~N 4
% 2
AL
S B R my FEER
=1
f AP (=)
6 - Trend P < 0.01
% f % *
N
D4
X
g 2
0 r
R By e By R
A

BB T = B TR L T A, *vs. [V ] P < 005 ™ vs. [MEw ]
P <005 T vs. [FFEM9] P <005 T T vs. [F#41H] P <00L P vs. [FE\] P <005
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NRIED REEOTSRE CEEFEE

2. EERMIICE 2207 1 TREAREICHBERETEFOR

REZMER yyp

%A (n = 1030) PIGHRE R B P

(%)
EB 43.401 1.692
IEIR DS 3.051 0.392 0.251 <0.001 0.069 1.008
ZFE— Y DIFE B 4.559 0.748 0.196 <0.001 0.04 1.004
O EHUEE -0.042 0.161 -0.081 0.013 0.006 1.011

VIF : Variance Inflation Factor

ER AN Ay oF /s

REARBERS , AR — v OREER, A1 A 37 (R* = 0116, ##&EA R* = 0113, P = 0.013).

&MLy FAERE S LT

72, ATy IO RFEC L BRI EITo72 8
25, HEROE (B =0.251), AR—YOIfF&#i (f =
0.196), FHEARHUERE (B = -0.081) D3 DDEHKAS AT 1
T SSRGS T 2 AR A L L CRRO b
(£2). 512, AHT 4 THEGREIZHEG T 28002
MM OL BEIEDOBII A 1T - -85, SHTAHMICS
HIEIZFRO SN h o 72 (VIF @ EIROE © 1.008, A
A= OF X 1 1.004, FIEOERHAE  1.011).

B8

KGR T, REAEREA 2R G & L 7Aoo %
1wy, SUTIREE & ATEEE R EBIRI & OBIRIZ OV TR
L7z ZORE AT 1 TIREDE & ARG E
BEIBICBE T A a7 L Tnb 2 e LN
INFTORITHIEICBNT, A F ANV A EAEHEIE
RLEHEE L OFEHEIZOWTIRV L OPHE SN TV S,
Bz, AR (2013) OEFFETIE, /N H REFEAE DR
I E TIZBWT, EEERER) 7 T 7~ OFTREDS
%<, BUESEBEES D \WE L, POMS MAIZ BT
BANTATRRETHL #1920 -Fbiin] & [HEL
—ME SN L REE LT A, F2, AiliE)(2014)
12 158 AD KA 2 R SR OHLIRGE & A 15T, TEEhEE
OBEZFRAEL TBY, KR NE LA EAURE
AL, PEMERIFR O C, S HIEBIAE XKL T
HIEERELTHS, LALEYS, IhETIS, F—
KEF D[ —24E 7 & xb 512, 1000 N %48 2 5 [F]— 4[]
VIR 2 KBRS X > TR Y Z VAV A EATREIER
TEEEE & OB A MRS Lo 3 o7z, 22T, K
e CIIXRE% POMS 7 A MDD TMD T A2 T DA
T A TIRREDOREEE % FEICABI T €, SHEOEFRN %
R L7 2R, w774 7IREFRVEIZE, [HE
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IR 2 THEIROE ] | [FIEOEBPHHRE | 7 EOAE
BHEICETLZRAaTHEL, 7z, [AR—Y O v
R MEHAa7] % EOEBRBIZHET 2237 HHENT
BY, [AR—2 OB PRV EATREN L
7230 T, [A—SRHANO KBS > 7 & Fv 758 2 A
s, AT 4 THREEDOREEE & AiHE E R EE T E OB
HEATRD B, TAE C/NHEEIIZE TRIZ S LT 7
FeAt R & 0R ST D HAAE S e,

AW TIE, AIEEECEESEEO EORFHBATT 4
TIRBE\Z F:72 % 508 % J |23 H & ERDFE ST & o T
L7z, ZOfR, BEROE, SHAEEPUHEE, AR—2 0t
EBRND3ODERED AT T 4 TIREEIZBE G- 5 H Bl
VERE LCRO LN MR, BARRER & BRICH
HLTBY, BER IR AR DSERL B < 25, AT
D XA LDHIN D L RERH SRR OTEBI S £ 1), IR
DENEALT 5 2 EHWME SN TS (b, 2005). F
72, ZO&EE) ZADEHEN D Z LK B AR
DFRIRRE I % T3 (R7kiEA, 2004 ; TEEF, 2017 ;
Sasaki et al., 1999). #T4E, HAED AL ¥ ¥ — % v MRAF
FEDSEE D), BRED S RFEIIPT TRIERHIEIR T A
Y= b7 A ERGEHTAIETRENLEZTLENZ

2016). JEATHIZETIE, ETFWMARNSFEEOLNL TNV —F
A A, HEIRICEZT 228, ERMCETFREOHEY
19 L, ANRISEZETZ AT b= o5l s, 1k
NEFFHCELAYE U, [EIROE 2T S5 2 LAt &
T % (Chang et al., 2015). F7z, —MAYITKFEA,
AR E R ), RIGFHOBIRICL VIFEATr ¥ 2 —
VEAOER T2 L5122, & REEZa Y ba—)Lg
B ENRETH B, FRICAFRELEL, @D 5 RPN
DRATITHE D) FRRWRAZ DR E S5 SRR DMK
WEIC S D (R34, 2014). ARFZETIE, AF T4
TIKEDENE T L& POMS WA IZ BT 2 Bk - AL &)



KEFHRB X R — YR

IO —HLRARDAATHFE NI EAIRENTZ. OF D,
R & REFEANDBEZAIZ X B AN A TR A
YE—Av MIFICEY, &G XL, HEROE DS
A RDBIEPEZONS, DLEOZED, EROEE £
AT 4 TIRREDSBEE L CW 7B & £ 2 S,

W2, FAEOBRUHED A AT 4 7ARREIZ B S- L 723
LT, WIEDOREIC X BIEFEDIR;HEL T B1]
RS 2 5N A, —fRIICHIRIZA b L 2D 5 LMt
BaNFa4 FRATFI—NTIvEVvolzA ML AR
ELOFWNTEE DT L TRKIMKT 5 (B3, 2019).
FATIIZEIZ BT, B E A ML AOBREAERAHAE S
NTBY, HEHOERIERITFHNE TREDL NI L]
wmENTWD (B, 1988 HkHiiE), 1992 iR IZ
A, 1993). F7z, RAMEHOBIZHIRT 22 12k
POMS MA&NZ BT 2957 — SO AT HEmE b &
RIHT 4 TRENE T 5 Z ARG ENT WS (Achten
etal, 2004). AWfFRIZBNTL, RHT 4 TIREIEHV
EHIREOBRUEES L 2w L v RASED S,
POMS 7 A M TO¥ 5 - MR bEhrolz. 29 L7-H
A5, FAEIBRUEEEASA T 4 7IRREICS 53 5 ERIZ
olzOTHA).

EHIZ, BEIOITF XD AT T 4 TIREEICES 55

BRI E LCRO BN SATIHIZE L, HEY
2B B EBEEANOZIIAMEER 22 A b L ARSI S
H, AVI ANV ADRIRHIHEG T LI LG LTV
GKARIEA, 2009 ; 7448, 2013). F 72, HEAIZA (1992)
DOWFETIE, JRENEZSEIE L) DA L AT S
RS <, BN L OB RIS AR o T
ARG SN T WD, RFZED b L > FEHIiCI, #4771
TIREED S\ NE T EEB) OB A o 72 Fie,
REDOHERTI LAV R ERIE L TS, 5B U
Fo-EHL, 2010) THES LT A BAGES)IC B 2 B HE
Ho g Lok aBREET EZET 5L, A T4 7
RV NEI AT T 4 TR & i L TR A
AT Do T2 T &SI EIRREIE M Z & ATERE
ENb. UL EDOAEMNIERTLE, 2 TT47
RED EWELEE) OREERF LA N Z &R LS
<, SEEIA b L AR BT HEAMR 720 | JEB R
BUIFER A A — VDTN EABIE L T A T REN:
WEZLND.

FATIIZEIZ BT, EFHRECEBPRLEON AL T
AIEEER SRR EOUGED AR 5, A ¥ F b~
ALYFET L EEHELTWD (AILIED, 1996 : fR
134, 2005). ARWFFETIE, AEEECEREELS AT T 1
TIREELBHE L T2 eh s, BIgEomR L EEH

18,(2021),075-083

BRI LL, REWFEREE B TREER L FERT
52 Ed, RIHEECESHIEOUZREDOR L ST, AT T A
ThHESIREER LS ED T EATRBENS, £, AT
WFgEIc BT ORAILED, 2010), KFWEE O AT EE
EHUS B OBIED IR SN TND 2 Lh b, REFEME
KCTOBIFEFIRNE ST 2 L TOIFFICEETH S
T REEAD 5 .

ABFFEIIZ N O DBRF A E T NS, 5 LITAKIZE
(&, BERTERERIZE Td - 727201215 5 R 5 & KRB
BREFBERHIZENS A2 e TE RV, 2F ), Ko
MERIE, POMS 7 A M CTAHAA T 1 TRESEHWER, &£
T E R EBE EAEAL L C W A B D 5 &) B
ERTLDTH LN, AT 4 TIREDETEE R E BN
EAFFELL BV EDRKRTH L0, HRTHLH, 12
DWW, SRIAMNMEEIT) 2L, HEEISGHEG L Tk
CTUEBB R, 5212, RIIZEDEAL, AFEECE
BEEICDOWT1000 A% 2 5 Fl—KEDF—FEDK
SR L CHE R TR o228 TH L. LELEDS
S, K10 Z OO AT ENE 2 BN I EHI S 2 51E
FHCTERILL, HEWRIIZBERY 2 2 & CTL D) AR mR
DR ALDEEZOND. 3, RO RE L,
TERRFIAHEST 2B T FAETH o722 THL. OF
D, HERIRAFEDSIRE S RIS L TATh /AT
H5HZEDPOFIRENNC L B3 7 A0 LT B REM:
BEZ oML, KO RE LT 2120%, Hrsil
BVRVEZRDLTHA).

hah

RIRZEIE, KRR OGS IRAE & A TG R 1 EH)
R & OBRIZ OV THERTEIC G L 72, FofEE, [#]
BEOWBIUEREE | & [HEREER ], [HEIROE] A3 7ICH
FAECHE R ML Y RSB0 LN F72, EEEEOM
HEHMET L7728 2h, [AE—YDOIFEHR], [AE—
OREERER], THRIAaT ] OWFhOZAa7IzBnwTH

BhRER NV Y MR LNz &I, ERYRSITE
Tofzb s, MEIROE, AR—vOiFZi, SRR
BED3ODERD AT T 1 TIRREICHEZ 52 2B
MR E L CRRO ST,

Do ent, REFEERFAED I T 4 7 %557K
R L AR CEB BB T 5 2 &, AT 4 TR
SIREEDEVEIZ Y, AFCHEIRZ & OAEEEDEL
TR ARG L CB 5, BN L ORISR 2 F o
TV WITRBEEAVRIZ S L7z
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Development of a “Design sheet for dance creation” focusing on the creative
process and verification of its usefulness

Akiko MIWAY Hideki TAKAGI %, Motoko HIRAYAMA 2, Junko TOYONAGA *’

Abstract

Dance education in universities utilizes various teaching methodologies be it the teacher’s training course or a professional
curriculum for art education. Due to the nature of dance the teaching method is often based on the tacit knowledge of the teacher.
The role student’s play in shaping the teaching methods is not known, with only a few empirical studies on the cognitive learning
process of students. With this gap in research, the current study examines the proposal for improving skills for discussion and
putting together the thoughts of the author as a “design sheet for dance creation” required for creative dance. The design sheet
for dance creation was developed by the following processes: 1) preparing a proposal for “design sheet for dance creation(trial)”
based on keywords for dance creation based on published literature, 2) verification of practicality and amendment of the elements
of the “design sheet for dance creation(trial)” by interview surveys to professional dancers/choreographers with a choreography
career for over 10 years and a teacher’s career for over 5 years, and 3) a modified “design sheet for dance creation” based on
opinions from professional choreographers, verification of the usefulness of the sheet by practice surveys given to students
of the dance major. As a result, previously in dance education, the relationship with other people was noticed (felt) and there
was an improvement of conversational ability through dance creation. However, the new approach is reflected in the students
internal self-reflection, which is “thinking”, “awareness of creative process” and difference recognition, from the “previous
method”. Furthermore, it was observed that the students came to recognize the social value of dance works and obtained a new
sense of value of dance creation. Finally, it is expected that the students can acquire quality process and time-saving creative
methodologies by visualizing the creative process, and that even a teacher with little experience in dance can teach a high-quality

creative process.
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The effectiveness of online physical education classes focusing on self-
monitoring of daily life and exercise tasks

Kei OGURAY, Shizuka MICHIKAMI"”, Masayuki ENOMOTO"

Abstract

This study aims to present a case study of online physical education (PE) classes focusing on self-monitoring of daily life and
exercise tasks implemented to replace the face-to-face practical lessons because of the COVID-19 pandemic. In addition, the
paper examines the effectiveness of this practice of the online PE classes. The subjects of this study were 453 first-year university
students (316 males and 137 females). Exercise tasks were mainly three kinds of exercises, stretching exercises, aerobic exercises
such as walking, and strength training. The content of self-monitoring was related to lifestyle habits in exercise, diet, and sleep.
The online classes consisted of lectures on theory of health and exercise, and videos on demand related to exercise tasks. The
following results were yielded that a comparative study of the decisional balance for exercise, the level amount of physical
activity, and the lifestyle habits, including exercise, diet and sleep, before and after taking the online PE classes. 1) Both of
the perceived benefits of exercise and the perceived barriers of exercise scores increased remarkably after taking the classes,
while no significant changes were observed in the decisional balance for exercise before and after the classes. 2) “Exercise and

EEINT

sports”, “time management”, and “daily activities” included in the level amount of physical activity increased significantly after
taking the classes. 3) Dietary habits improved after the classes, primarily in terms of regularity in diet. 4) As for sleep habits,
the quality of sleep decreased significantly after taking the classes. 5) Self-rated health declined considerably after the classes,
despite improvements in fitness and dietary habits. In conclusion, the online PE classes focusing on self-monitoring of daily life
and exercise tasks would contribute to the improvement of the participants’ perception of the benefits of physical activity, as well
as their fitness and dietary habits. On the other hand, certain limitations of this research practice showed the fact that the classes
were not sufficiently effective in improving the participants’ sleep habits or self-rated health and contributing to social integration

as first-year experience.
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Characteristics of athletic performance test results conducted in general entrance
examination at National Institute of Fitness and Sports in KANOYA

Eiji FUJITA ', Youhei TAKAI ', Mioko NAGASHIMA ',
Sachi IKUDOME 2/, Masayoshi YAMAMOTO "’

Abstract

In Japan, where the population is rapidly aging, maintaining and improving physical fitness from adolescence is critical for
extending healthy life expectancy of the elderly. For this purpose, it is necessary to understand the current levels of physical
fitness and athletic performance in young people. Since 2003, the National Institute of Fitness and Sports in KANOYA
has been conducting an athletic performance test as a part of the general entrance examination. As of 2019, a total of
1,538 individuals (1,246 men and 292 women) have undergone this test. Herein, we report comparisons of the compiled
test results with standard values for the relevant age groups and changes over time. While their physical constitution was
similar to the age-matched reference value, both male and female subjects had a higher body weight and body mass index
than reference values for the same age. No physical constitution parameters changed noticeably over time. Among exercise
capacity parameters, the subjects were superior to the same generation in terms of the vertical jump height and the points
of repeated side steps, which reflect power exertion by lower limbs and agility, respectively. However, the subjects had a
comparable or to a certain extent inferior level of cardiorespiratory fitness compared with the reference value for the same
generation; this finding suggests the influence of some factors such as studying for the entrance examination. In addition,
the subjects” result of rebound jump, which reflects the ability to perform the stretch-shortening cycle using muscle-tendon
complex of lower limbs, was inferior to the reported value for track and field athletes in the same generation. With regard
to changes in exercise capacity over time, values of cardiorespiratory fitness, rebound jump, and repeated side steps tended
to increase in male subjects, whereas values of vertical jump height and repeated side steps tended to increase in female
subjects. Previous studies measuring physical fitness in university students mostly included those who did not participate
in club activities. In contrast, the subjects in this study were applicants to a university of physical education and sports who
mostly had history of some type of sports. In this regard, results of this study can represent a valuable resource showing the
physical fitness of these young individuals.

F—7— 8 BREERRT), WEBRO, )Ny O FU Y T RAERERDY
Keywords: physical work capacity, vertical jump test, rebound jump test, repeated side steps
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TP X o TG OMEICHLE IR S > 7205 E D E
FHEA SN o7z

KAB LU T, TNENBEF LLFIZBIT 5 HE5)
DHEEEIN T A —F — |2 X 5EHFHAMET X POl ER
L7z, HEREILVIXA—F =2 X558/ AMT 2 M,

K. BFEXFIBI22F0HEE

18,(2021),112-120

20094 & ) PWC1507>5 PWC170 LA H L 727z
FOMEINRS Z EIETE R\, Astrand and Ryhming
D/ ET T 5 (1954) & 7R KEREEIE T e E 0
5, BT CIHFEISEG IO THIN L T MRS
N7z, —hHT, WHIITEEIC X AEIC—EDMEIITA S
Niphoie,

R LT
AE VEIE AR 95%C1 KM oM AN FEIE AR 95%C1 RKAE oM
HE () 1246 171.7 55 1714 — 1720 1884 154.3 292 159.6 53 1500 — 1602 1746 143.4
R (o 1246 66.9 8.4 664 — 673 124.7 448 292 56.0 6.4 553 — 56.7 78.4 2.1
BMI (kg/n?) 1246 22.6 24 25 — 228 36.9 16.3 292 22,0 22 217 — 222 28.6 17.5
PWC150(W/kg) 336 2.14 0.41 210 — 2.19 3.78 1.01 84 1.67 0.40 159 — 1.76 313 0.96
PWC170(W/kg) 910 2.98 0.49 2.95 — 3.01 4.89 1.51 208 2.55 0.45 248 — 2.61 4.07 1.47
FEEBE (com) 1246 513 63 50.9 — 51.6 734 316 292 37.1 49 36.6 — 377 52.2 24.0
YR RPy T Wk 910 5171 1037 5104 — 5238 8380  21.20 208 43.04 9.01 41.81 — 4426 7390 2450
REBBEO (0 1246 63.8 5.6 635 — 64.1 81.0 37.0 292 57.2 47 567 — 578 70.0 43.0
2009 4E X ) PWC150 # PWCI70 \2ZH L YN v KU % v TOHIE % Bilh. 95%CI: confidence intervals
x2 FEENOBFICEIT2EEOAERE
HE (cm) RE (kg BMI (kg/m’)
N EY) 95%Cl 5% fji ) P R 95%Cl 5% fi" Y R 95%Cl B[
20034 47 1724 55 170.9 — 1740 171.1 68.9 1.6 65.6 — 722 61.9 231 33 22 — 241 21.24
20045 107 1712 5.4 170.1 — 1722 170.5 67.3 8.9 65.6 — 69.0 66.5 229 25 25 — 234 21.49
20054 44 171.4 5.7 169.7 — 173.0 171.9 67.4 9.3 64.7 — 70.2 63.4 229 2.8 22.1 — 238 21.23
20065 50 170.7 7.2 168.6 — 172.7 170.7 64.3 7.7 622 — 66.4 61.7 2.1 2.0 215 — 226 21.02
20074 42 171.8 6.0 170.0 — 173.6 170.7 65.1 9.2 623 — 67.9 64.0 22.1 2.8 212 — 229 21.14
20084 46 1723 4.6 1709 — 173.6 172.1 67.6 7.5 654 — 69.7 62.8 2.7 2.1 21 — 234 20.83
20094 58 1710 5.4 169.6 — 1724 171.7 66.6 10.0 64.0 — 69.2 63.3 238 3.1 20 — 235 21.03
201046 63 1705 6.8 1688 — 1722 1725 67.2 9.8 648 — 69.7 62.5 231 2.8 24 — 238 20.45
20114F 82 172.5 58 171.2 — 173.7 171.1 68.6 8.7 66.7 — 70.5 66.3 23.0 2.4 225 — 235 21.09
20124F 87 1715 47 1705 — 1725 170.6 66.2 8.0 645 — 67.8 61.2 24 22 220 — 229 20.70
20134 93 1730 53 1720 — 174.1 171.2 66.9 6.4 65.6 — 682 62.0 23 1.7 20 — 27 20.65
2014 96 1714 47 1704 — 1723 172.1 65.7 7.4 643 — 672 64.3 24 22 219 — 238 20.91
20154 92 1717 5.7 1705 — 172.8 170.5 67.2 95 653 — 692 60.7 238 2.6 22 — 233 20.83
2016 81 1716 55 1704 — 172.8 170.3 68.1 92 66.1 — 70.1 60.8 2.1 2.8 25 — 237 20.90
20174 98 172.4 5.6 171.3 — 1735 168.9 66.4 7.3 65.0 — 67.9 63.6 223 1.9 219 — 227 21.10
018FE 75 1717 54 1705 — 173.0 170.0 66.6 8.0 64.8 — 68.5 61.1 22,6 22 2.1 — 231 20.70
201945 85 1718 5.1 170.7 — 172.9 - 65.9 5.6 648 — 67.1 - 24 18 20 — 27 -
95%CI: confidence intervals. 7% 1) FEIRMHE - AL (EAH@HE) LV 1I8HOFMEZFIM, iF2) ERME - FE2RE (EE£5HE) £V 15-19

O Z 5

® 3. FENOXFICHTBEBOAEE

HE (em) hE (ke BMI (kg/m’)
AP B 95%Cl s VR 9S%CL_ mEfE™ VB 95%CI BB E"
20034 18 158.8 5.6 156.2 — 161.4 157.5 57.0 5.8 543 — 59.6 53.7 22.6 2.5 215 — 238 20.90
20044F 18 161.6 Skl 159.2 — 163.9 158.7 SIS 9.6 52.8 — 61.7 54.6 21.9 ES) 203 — 23.6 20.79
20054F 12 157.6 3.8 1555 — 159.8 158.4 534 6.0 50.0 — 56.8 534 21.5 2.1 203 — 22.7 21.05
20064 14 159.2 44 156.9 — 161.5 156.7 57.5 5.1 548 — 60.2 513 22.7 23 215 — 239 20.74
20074 13 160.8 4.9 158.1 — 163.4 157.8 57.8 7.8 53.5 — 62.0 513 223 23 21.1 — 235 20.53
20084 9 159.8 7.9 1546 — 164.9 158.1 58.2 6.6 53.9 — 625 50.8 22.8 1.6 21.7 — 238 20.32
20094 15 160.1 5.5 157.3 — 162.9 158.2 57.9 6.7 545 — 613 52.3 22.6 1.9 21.6 — 235 20.47
20104 12 163.0 39 159.6 — 166.4 157.7 57.7 6.5 540 — 614 56.3 21.7 2.1 20.5 — 229 21.19
201147 25 160.5 5.7 158.3 — 162.7 157.1 55.7 5.1 537 — 577 51.3 21.6 1.4 211 — 22.1 20.72
20124F 17 160.5 43 1584 — 162.5 159.0 56.8 5.1 543 — 59.2 50.9 22.0 L7 213 — 22.8 19.90
20134 22 159.5 5.1 157.3 — 161.6 158.1 54.2 6.2 51.6 — 56.8 50.4 21.3 2.7 202 — 225 20.44
20144 19 158.4 44 156.4 — 160.4 157.3 55.1 5.7 52.6 — 571.7 49.5 22.0 2.0 21.0 — 229 20.42
20154 21 158.5 45 156.6 — 160.4 158.8 55.0 5.8 525 — 574 534 21.9 2.1 21.0 — 22.8 20.37
20164F 22 159.9 4.8 157.9 — 161.9 157.5 56.1 6.8 53.3 — 59.0 50.7 21.9 23 21.0 — 22.9 20.30
20174 17 159.4 7.2 156.0 — 162.9 155.5 553 7.1 51.9 — 587 51.0 22.1 2.0 21.2 — 23.0 20.70
20184 19 158.5 5.1 156.2 — 160.8 157.4 55.6 6.6 52.6 — 585 50.1 22.1 2.0 212 — 23.0 20.10
20194F 19 157.9 5.7 1553 — 160.5 — 54.3 6.0 51.5 — 57.0 — 21.7 2.0 20.9 — 22,6 —

95%CI: confidence intervals. 1) EIRfEHE - 5e28iAA (FAEF@HE) LV 1I8OFHMEETIN. 1:2) ERMHE - s (FES@HE) L 15- 19

ROFIIMEZ 51
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BRI, HFERETO—RARDESENRERFR

K4, FENOBFICEIZLEHAMET A S OREE

PWCI150 PWCI70
Wikg HEE R R M R (mlkg/min) ™ Wikg HEE R KM U (mlkg/min) ™
N¥C ) N 95%C1 Yy R 95%CI RSN T 95%Cl ) R 95%CI

20034E 47 2.00 0.44 187 — 2.13 42.30 817 3997 — 44.64 — —
20044E 107 2.26 0.41 218 — 234 46.89 750 4547 — 4831 - -
20054 44 2.08 0.40 197 — 220 4391 724 4177 — 46.04 — -
20064E 50 217 036 207 — 227 45.66 646 4387 — 4745 — —
20074E 42 2.07 0.42 194 — 219 43.88 749 4162 — 46.14 - -
20084E 46 213 033 203 — 222 44.54 596 42.82 — 4627 = =
20090E 58 - - 2.84 0.4 273 — 2.95 45.95 672 4422 — 47.68
20104E 63 = = 3.10 0.61 295 — 3.5 49.65 920  47.38 — 51.93
0114E 82 — — 2.97 0.52 286 — 3.09 47.76 779 4607 — 49.95
20124 87 - - 3.08 047 298 — 3.18 49.96 700 4799 — 50.93
20134 93 - - 291 042 283 — 3.00 46.91 623 4564 — 48.17
2014 9% - - 291 043 283 — 3.00 47.02 657 4570 — 4833
2015 92 - - 2.99 0.49 289 — 3.09 48.04 749 4651 — 49.57
2016/F 81 = = 2.93 0.49 283 — 3.04 47.20 749 4557 — 43.83
20174 98 — — 2.99 051 289 — 3.09 48.12 777 4658 — 49.66
2018 75 = = 3.06 0.42 296 — 3.15 49.10 637  47.66 — 50.54
20194 85 - - 3.02 0.51 291 — 3.13 48.61 764 4699 — 50.23

2009 4E & ) PWC150 2 PWC170 |28, 95%ClL confidence intervals, 7%3) €& (W) 25 Astrand and Ryhming @/ €7 7 & % F\vCHEE L 72

PN EZEYE

®5. FEHNOZFICEITELHFALT X b DRIEE

PWCI50 PWCI70
Wikg I KEEERR . (mlkg/min) Wikg M KRR (mlkg/min)
NE ¥y B 95%Cl Yy R 95%Cl Yy R 95%CI YY) YRR E 95%Cl
20034 18 150 035 134 — 166 4197 803 3826 — 4568 — —
20044 18 175 038 158 — 1.93 4788 928 43.60 — 5217 - -
20054 12 175 0.51 147 — 2.04 4829 1173 4165 — 54.62 - -
20064E 14 182 037 1.63 — 201 4924 854 4477 — 572 - -
20074 13 167 035 148 — 185 4573 846 4113 — 5033 - -
20084 9 155 0.40 128 — 181 4258 930 3678 — 4893 - -
20094 15 - - 245 0.40 225 — 2.66 4467 638 4144 — 47.89
20104 12 = = 2.67 0.73 225 — 3.08 4795 1114 4165 — 5425
20114 25 - - 2.62 0.44 245 — 2.80 4751 678 4486 — 50.17
0124 17 = = 256 037 238 — 274 4639 586  43.61 — 49.18
0138 2 - — 2.48 0.52 226 — 270 4556 803 4220 — 4891
014 19 = = 2.45 0.42 226 — 2.64 494 630 4211 — 4177
20154 21 - - 2.40 039 223 — 257 422 608 4162 — 4682
20164 22 = = 2.48 0.46 229 — 2.67 4525 737 4217 — 4833
0174 17 - - 271 0.46 249 — 2.93 4899 733 4551 — 5248
20184 19 = = 2.58 0.43 238 — 277 4686 658 4390 — 49.82
0194 19 - - 2.66 0.40 248 — 2.84 4838 652 4545 — 5131
2009 4F & ) PWC150 % PWC170 (228, 95%CL confidence intervals, 7% 3) #fif& (W) 25 Astrand and Ryhming @/ €2 F A% Fw CHfisE L7 5%
N ESEYIE
OB LUVTIL, TNEFNHE T LLFICBITHERBD ANFRERO — RSB I2 BT 5 1,538 %D EENHE IS F
TEPOMES, U Y Y 7, REMRCOiE%: 5, IAEDOTEENNZ: HARNOEEDKRINZE L TOER

L7z, EEBROBER L, BT CIERRICERIC X A5l
DFEZEE - 727, W TIEEIMERNIZH 5 L H I2ASN
7zo =I5, UNT Y RV Y FIEB IR EL Tk
(ZHIINS B A S, LF TIIEFHIZ b X9 12
Aoz FAERBROTIIB L L 1T, FEIESL T I
whns 2@EmAA LN L Ledhs, k2@l Ty
FIZBIT B FER TOMOEIL, TNENOFETDOA
oV SEEETHULELH L L EbI:.

EE
RGO HIIE, 2003470 5 AETH bR T WS ik

116

BRI ETHL, BONTABRFEINATZGE, K
BB CB bEA S NT, BFTIEEREI LT
A= =X DEHFAET AL, UG P T,
RARERONSEE e T8 (NS A EICH Y, T
TITEE P OBk m, ARk O OB % h)2
Hotz.

1. BRELVHE

AR=YFIZ & 2 20184 (CPHL304F) BEART) - SEEhE
HARERIZE B L, 18RO LGRS L MEEOFIHMES &
ORI, JF47171.10 + 5.66 cm, 62.16 = 8.45
kg C, KT #°1567.76 + 5.40 cm, 51.57 * 6.43kg T



KEFHRB X R — YR

18,(2021),112-120

% 6. FENOBFIEITZEERUVMES. YNV RIvr T, REERUORERE

FE P (cm)

UNRG U RYY 7 (Whkg)

SAERBEO (5

N T 95%Cl T AR 95%CI T R 95%CI 52"
20034 47 529 5.8 51.2 — 545 — 61.6 59 599 — 63.2 54.40
20044 107 50.0 53 49.0 — 51.0 — 59.6 5.5 58.6 — 60.7 54.63
20054 44 52.1 5.9 50.3 — 53.8 — 59.6 3.8 58.5 — 60.7 54.33
20064 50 53.4 5.7 51.8 — 55.0 — 59.9 5.1 585 — 61.3 55.48
20074 42 50.1 7.7 477 — 524 — 58.9 6.5 56.9 — 60.8 55.48
20084 46 51.4 5.7 49.7 — 53.0 — 62.0 5.4 604 — 63.5 55.58
20094F 58 49.0 7.0 472 — 50.8 47.07 10.29 4443 — 49.72 63.0 59 61.5 — 64.5 55.92
20104 63 51.9 7.0 50.2 — 53.6 51.12 9.89 48.68 — 53.56 64.6 5.1 63.3 — 659 56.39
20114 82 49.6 5.1 48.5 — 50.7 49.07 10.45 46.81 — 51.34 64.0 4.6 63.0 — 65.0 56.38
20124F 87 49.3 5.6 48.1 — 50.4 48.60 9.35 46.64 — 50.57 65.0 4.6 64.0 — 659 57.57
20134 93 50.7 5.9 49.5 — 519 52.57 10.38 50.46 — 54.68 64.6 4.0 63.8 — 65.4 57.64
20144 96 51.8 6.6 50.5 — 53.1 54.41 9.19 52.57 — 56.25 66.6 4.3 65.7 — 674 57.68
20154 92 50.1 6.3 48.8 — 514 52.68 10.23 50.59 — 54.77 65.6 4.0 64.8 — 66.4 58.00
20164F 81 52.8 6.6 51.4 — 542 51.60 10.02 4942 — 53.78 64.6 5.5 63.4 — 65.8 58.04
20174 98 52.3 6.5 51.0 — 53.6 52.09 10.46 50.02 — 54.17 67.2 52 66.2 — 68.3 57.91
20184 75 51.8 6.9 503 — 534 54.51 11.86 51.83 — 57.20 63.9 6.3 624 — 653 57.83
20194 85 53.7 5.7 525 — 579 53.17 9.99 51.05 — 55.30 66.3 4.9 653 — 674 —

2009 L D VXY Y RV v 2 T OWGE % A,

95%CI: confidence intervals. ¥ 4) BIFaIAR—Z VA4 b X OWHETT A MBI 5 18 mOFHEE5IH

R7. EERORFICEIZEERVHES. YNV RIvy T, REERUVOAERE

FEEBED (cm)

YRy RV v 7 (Wike)

KEMBED (F)

AN Py TR E 95%Cl Ty AR 95%Cl T AR 95%Cl L& mE™Y
2003fF 18 34.4 4.0 325 — 363 - 53.9 4.8 51.7 — 56.2 44.18
2004 18 354 4.6 333 — 375 = 55.3 37 53.6 — 57.0 45.27
20054 12 35.6 3.6 33.6 — 37.6 - 53.6 3.0 519 — 553 45.20
20066F 14 385 2.8 37.1 — 400 — 55.2 2.8 538 — 56.7 45.24
20074F 13 36.0 4.2 33.7 — 383 - 53.6 4.9 50.9 — 56.3 45.73
2008F 9 352 4.6 322 — 382 = 55.1 33 529 — 573 45.61
20094F 15 36.5 34 347 — 382 36.84 5.45 34.08 — 39.60 57.8 5.8 57.9 — 60.7 45.98
20104 12 37.7 6.3 342 — 413 43.24 1037 3737 — 49.11 58.9 4.0 56.6 — 61.2 45.92
20114F 25 36.7 5.7 345 — 389 41.25 8.02 38.10 — 44.39 55.7 4.0 541 — 573 46.60
20124F 17 372 4.2 352 — 392 41.29 6.23 3833 — 44.26 60.2 3.8 584 — 62.1 47.02
2013FF 22 373 4.7 353 — 392 40.52 6.79 37.68 — 43.36 56.0 3.0 547 — 572 46.75
20146 19 383 5.9 357 — 409 45.13 8.56 4128 — 48.97 60.3 4.0 585 — 62.1 47.96
20154 21 36.1 4.3 342 — 379 43.40 7.13 4035 — 46.44 57.9 4.5 559 — 59.8 4731
20166F 22 389 4.4 37.1 — 40.8 39.12 7.59 3595 — 4229 57.5 39 559 — 59.1 47.89
20174 17 39.2 6.1 363 — 421 52.52 8.80 4834 — 56.70 61.6 4.0 59.7 — 63.6 47.78
2018 19 38.0 5.7 354 — 40.5 46.74 1327 4077 — 52.71 58.4 3.6 56.8 — 60.0 48.46
20194F 19 39.0 5.7 36.5 — 41.6 44.47 7.56 41.07 — 47.87 59.6 53 572 — 62.0 —

2009 FE LY VN v RV v v TOWE R G, 95%Cl: confidence intervals, iF 4)

& o 7z (BHFRETR— % VA b, online). = AULXATRIE
ETA U 20024F (SFRE144F) B2 5 OFLskE R L T bk
AL NHE T H - 72 (BUFHETR— & V41 1+, online).
T/, BAGEAEC X L ERER - RERFEIC X S FEE
ROMEEATHTH, BT TIIERGEANLT] om 1,
REA63 kg B E, BMI 21 TH ) (EAETFHE ,
online), ¥ TIIMAQFEA158 cm F2EE, KED52 kg
FE, BMIAS21 2 TH - 72 (EA57 84 , online). 5
LEHITHRETIIRATIIZEE REZEN IR Wb 00, fk
HB LU BMIIIAZED S A S PITKREWETH - 72
RO EBRE A TIARTRIIEIGIE L TB 69, L

BUFEat R — 2 WA S X FET 7 A MZB1T 5 18 Iz 51 H

2o CTRIEHEDEZ LI TH L. L LS, K
WD RPMEERFND AN F e LT D ZRETH D
Eafiib L, ZEERPMOPDAR—-VELZH LT
HERDNDLZEDD, BEDHBATIHIZE THE S 72—k
DRFE L LT, BIREDZ 2o 72 el 2 Dk
HEPLZVEE LTER LN,

2. BERETIOX—Z—ICELB2HHAET AN
B IEA (1986) D L 72 PWC150 DFZHEME A 3 & 12
L, BR34EAE 17~185%) OB 112815 PWCI50% 5

BeRERTAR L 7= = 24 (2010) Ot ClE, SEREEHIO 3
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BRIEY HFERETO—HRARDEBENERERER

\2d 7 HIEHEA A 121 ~163 W, LT TIE75~91 W &%
DTN 5E, KEFZEIZBT 558 F 0 PWCIS0DREDH 721
DFIEIZ2.14 Wikg TH V) FI9EEN66.9 kg TH5H Z
Lo, BBXFI432W LD, FU LT TIHEE
H720) OFIHMEIL1.67 Wikg THFIEEEH56.0 kg TH 5
ZEnS, BBXZFI35WELRDL. Hik L2EHlZRIZY
T 5 &, RE-EARKOZEZ O PWCIS0IZ L %4
SRAMEARDEBFCIIE®ENTH 72 L F 2, LTIk
RRENTWEERSD.

PWCI7012B L CiE, #EEA (1986) 2520 D Ka4E
B O— A L EB TR A B 2 hEHZ) D
fEZEHE LTS, FiCE bl BT Cld—kFEED
PWC1701%2.8 = 0.7 W/kg, :EBEBATE A TIX3.3 = 0.7
Wikg TH o7z, BT Tla—F4E132.7 Wke,
BIEHTRAETIZ2.8 Wkg THo 72, RFE—AHKDZ
B o PWC17013, B1572.98 + 0.49 W/kg, L1 Tld2.55
£ 045 Wkg TH Y, Wb KA EETE 7L
Fd & L) MR L L TORRENETH 72, &
O E LT, AEA (1986) 12 & 5 PWC170 DX
REEENHLTH o722 &R, KERZEOZEHAICE
W HFIL(1981) A5taHE L 72 & 9 12, s2Brfliii e &5k,
PRI FFRRAMERI NGB A RIT L TV 2R D E 2 5
ns.

3. EEBOBES

18 DB LI BT 2 HEE PO BkEER X, HTF2359.8 =
7.4cm, 113429 £59em ThHo/zIHEEINTWS
(EHR A AR RREERTZE4Y , 2007). ARfZEI2 81T %
BFoFIHfEIZ51.3 £ 6.3cm T, LT DOFIHEIZ37.1
£49cm THY, WIFNBETIIEI S LELD D
Ko7z

FATHIZEIC BT 2 EEBROBER L, BECHFV RS TC
Vo THBEL, REOBERZIL S v, b L I3EE
HEMINDTHETHY), KETOY Y M AL v F2FIH
L7z, BREEREO D T el &% F TOMmZERR 25
BRI & ok B Tk (R ) & IZR 2o TwE, &
& (1998) 1%, 187K~ 2l D ERF AR 461 B &5
2% v FE MR L A2 EE OB ES OE V% R
FLTWh. ToRER, WwERERIC X 2Ly v T
NICL2HER L) DABEIRNETDH Y, TOBEED
FEFHETFTI7.3cem, LT Tlddem TholzeitL
TWwh, ZOZELEFEETLE, Bk bARFIETOER
BROBRBESE, EATHISEAVR L7 KRFE—FADEL ) biE
MmolzbERD.

118

4. YNJ> KD+ >7 (rebound jump: RJ)

RI Z W WEIR S (s SN TW B b 0o (H1T1E
7, 2002; HPIEA, 2003 5 AjI - KT+, 2013; Al -
¥, 2015; HHEIIA, 2018), £ IdRELREGET MR
EL, FNSHITE A EDITIIBETIX Rl-index (X132,
1993) 2SR L L THWHNTWS, 22T, Fidko
A% F v, RJI power 7* 5 Rl-index & 3K 72 & 2 5 (RI-
index = RJ power / 2g), HFDOFI(#EA2.638°T, LFD
FIMEAS2.196 Th o 72, PELFEbkEEE 2 EM L35
BFRAE CPIOEE20.55%) & O (134>, 2017)
TiE, Rl-index 133.30 L #FHESINTE D, KWL TOMHE
IhbmEWiEiTH o7z

T/, RADPBHLIZEZ A, EiEs (2002) H3fE—
RJ power (W/kg) Ot LCw/z, 2k b &, F
W19 .8 OB R NRTFRE LB TR 5 5 1%
F ORI power 160.4 + 135 Wkg TH Y, THHLRK
WZE CTHE LB 7ok ) b EwHiETh o7z, Lo
L7, RI TRHliS L5 SSCREIIE, FE gkt o bk
(KEED,2009) AT ¥ M8T =< v ACETIES,
2002) #HET HMEHIETF L LTEEH SN WL Z Lh
5, Rl-index 7 5 N2 RJ power & b 12, BELEFOMHE
DN BN TAMFERDMEAIMEAL %5 DIFLRTH L L F
25, F72, MICFEERD RIIZEBIT S RI power &
Hh L ATiigeid 7o S e o 72 2 &, RIFGED
ERMEITRZVEBFZ L.

5. RIEEEEV

ARFZEIC & B AEREBE O O FI9ME 135 T-9563.8 = 5.6
M, THBT.2 £ ATHTHoT. AR=VFICLD
20034F (CFRL154E) 705 201848 (R 304F) FrE 17 %
MZBT B FMEIE, BT T56.58, LT T46.4HTH->
72 (BHFRET R — % V%A1 b, online). 72, —iKFED
REFEVEAOHRETIE, BFH742.0 5 (FAHIZA, 2010),
FH340.8 5 (P LIEA, 2015) TH V), AWFZETHE L
TAED T E o 7.

RAEREHE N2 S iR BB 2720, HGREOM
PR INTBY, BEEEFARE SN TVWE (ZE -
N, 2002). ABFZEONRFO HRIL, B L HIET
W72 (BF st A — % V94 b, online; fHIE7>, 2010;
FTAIA, 2015) DG &L R E mEVZA LN » 5722
Ehs, FREOFETIE: CHIENIICENR TR
TholzbZEzoNb, F7z, RERBRUCEHE S A
FEVE, MRRDFEEIEEEZ L L ENTBY (F
32, 2013), ZOMEROBEBEIIS MBS 1258
EY 5 CAWEA, 1987). Bk L7z &k 512, ARWFROR 5



KEFHRB X R — YR

PERBRFANDO ANF A LT 5 ZBRETH L Lnb, £
 DEDYPEIRIRR % 2 AR — Y IHFBOREERE H L T»
T2 ERTHEN, FIUCEBHELES L TW200 0
Mz,

DL EORBFE TR L 7 K BB RE UM AAE R OMEIL, K
BRENDAEEHET L —AROZHEDHETH 5.
EEEERAIBIT L, T EFO—FARDO TR
3.62H5Tdh o 7z (BEME RS, online) Z L 2 EET % &,
AR TR L7 FIEIL, BBE 6% L TAFEE R
FERFEOTIGMEE ) S HETRNEHIZ R ) 5 52 &h8
FHEND., T2, ZHEEOT— 5 2 HHLTWA 2D,
1FEAEDL8HED LIFIIFEL HVTHOLN TS E
BbNah, LhhrbdTZ20HFATIIAVELEEL T
BLUREMDS D 5. L Ladss, KERFEANDANEE AL
TLEBAETHLI L, 7SI AFEOEBEENOHTS
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Exercise in physical education class improves endurance capacity and muscle
strength in graduate students

FUKUSAKI Chiho "’

Abstract

Studies have shown that one session of exercise per week in physical education class improves the physical fitness of
undergraduate students. Meanwhile, to the best of our knowledge, no such study has been conducted with graduate students
thus far. Therefore, this study aimed to investigate the effects of exercise on graduate students through a physical education
class. The class comprised lecture and exercise training and the duration of exercise was 40 minutes. This study specifically
investigated the effects of this short-time exercise on the physical fitness. In one session, students ran 2 km in the aerobic
exercise part and did 1 set of 9 machine exercises at an intensity of 70—80% of one repetition maximum (1RM) in the
resistance exercise part. After a 4-week training period, students were instructed to try 2 sets of machine exercises (not
necessarily have to complete 2 sets in all 9 machines). Both Japanese and foreign students took this physical education class.
To limit the data attribute, this study analyzed the results of only male Japanese students (n = 213, 23.4 * 2.1 years [mean
+ standard deviation]). Endurance capacity and muscle strength were measured before and after an 8-week training period.
Muscle strength was additionally measured after the 4-week training period. Endurance capacity and muscle strength were
evaluated as running speed at target heart rate and 1 RM values of the 9 strength training machines, respectively. The target
heart rate was calculated using the following formula: (220 — age) * 0.75. Running speed significantly increased after the
8-week training (p < 0.001). All 1RM values of the 9 machines increased after the 4-week training (all p <0.001) and further
increased after the 8-week training (all p < 0.001). Additionally, there were significant negative correlations between the
initial value and the rate of increase through the 8-week exercise training in all physical fitness parameters (running speed and
1RM values of 9 machines, all p <0.001). These results suggest that one session of short-time exercise per week in class can
improve the endurance capacity and muscle strength in graduate students and the improvement is greater in students with lower
initial levels of physical fitness. Graduate students have a lesser chance of doing exercises than undergraduate students. This
study demonstrated the significance of a physical education class in graduate school.
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Keywords: graduate students, endurance capacity, muscle strength
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B v OEERERL, T2 (PR VEV] EEKLLHA
MEHERELTL S o, <V Y OEFERTIE, TEVA
ML= a &R CEIFEIP & IGES S RS oW TR
L, o CoaEE1T) LRl Eido
IRM HEE AT, DR LEEAEZ 5138 1RM O
HWEHEORENEL b 20, [ EW] SEL 100
DIFC% EARTRRICET 2 & ) A% BN 2 X9 ifR
L7z HPELHIE, &~y Yi2BW»TRWEM CRBE
RHEDRL, v —I T Ty TEEEER R T TS
IRMBIEZFER L7z, #0& LIRS 10 %2 7o~ >
NIOWTUL, BHFAEEZFER L 72, IRMBIZER, L —
— U ZBARL b L— = 7 4R T H (R EE), b L —
=278 T R (RlE) D 3[FT o 72 B4 T
L—= 7 CiE, PHEElETO1IRM fEICEDWT k
V- xR ERE L. EER THICRAY D 2554
Wi, HE R Y v ORMEERERL T Ho72. &
72, HBHY AL L TOTHEN R Do 22D B
BUEELH Y, IEOWENFERT E72FEEDT— 5 DA
RIENTRRE LTz, <3 0 T8 OIS RERIZE2 DM
NThHote.

PIE =

RO fifi T (%) R—=U 7 4 % S %
Ly ST AT v Ay PN EE ) 192 66.4 + 21.8 77.7 £+ 236 *, 840 = 23.3 * }
Ly 71— INBAR TR 173 609 + 17.0 694 + 188 *, 744 + 180 *, %
ALVTA VT T VA KRIRERR; KRB ~AAR 72 191 182.0 = 57.1 213.0 = 63.5 *, 2402 + 73.9 *, }
FxANT LA KMo L =88 =A% 193 602 + 186 674 + 198 *, 703 = 21.8 *, %
FyNTINE T JRTS R g 194 449 + 126 505 + 13.0 *, 532 + 13.1 * ¢}
AN —T LA = fEiER L =g 194 546 + 153 612 = 156 *, 642 = 168 *, 7
T—bH = e AR R 194 31.0 + 88 343 = 92 % 376 = 10.0 *, ¢}
NABY T ATV AX Y =5 189 325 + 85 347 + 81 *, 365 £ 87 *, %
TTRIFN NE LA 193 57.0 + 13.1  63.7 = 135 *, 676 = 14.3 *

HEME DAL T kg,

*aivs b L —=2 7T, Wilcoxon OFF 5 NIHMARE + Bonferroni ffiill, p < 0.001.

*bivs b L—Z V7RI, Xt #%E + Bonferroni #1E, p < 0.001.
T o vs 4381, Wilcoxon D55 IEI#%E + Bonferroni i1k, p < 0.001.
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4. REtiRh

BHENTO DL —= 2 FEEORRIZOWTIRET 2
728, T5%HR . BEOERE EZHI ML —=v < v
DIRM EIZK U CHeatig#tT 21772, b L—= > JHiftk
DEDIBIZ BN TL, TFHET 5 28EO2EDIERIED
1% % Kolmogorov-Smirnov i % i\ CTiT o 72, Z Dk
B T5%HR,,, FEOEHE (2B W TIEIEH AT 5
Mo 72728, Wilcoxon DFFGNEMME Z FHWT FL—=
YUHIE P L2 T ROBEOEOBER T/ YTV
D 1RM I HIERIEA A TH - 72720, LEIEE{T-
7o, O, T 2 2BOMIIERED RO O s
1% Bonferroni #:12 X A HIE % V723t 0 e g &2 TV, IE
HUEDSFED & N 73 o 723561213 Bonferroni %12 & 2 #f
iE% 72 Wilcoxon DFFFIERMAE X To 72, £~ v
WZBWTELLOMIEE FHWZHIIoWTIE, K2R
L7z, 75%HR,,, WO EREOMIEIZ BT 54 EKIEL p
<0.05& L, ZEEBKIZBT 5 A EKELp <0.05/3& L7

HEHOMIPEE P L ==V ZTRHFEORE S L ORRE
BEt$ 4720, ME(MNL —= 2 ZHioOfE) L PL—=
YN K BZALER L OB OFBBR T K72, BRI,
(b L —=> 78kl — MIHME) + M 100 & L
THRD 72 T5%HR B ORI HIIAMEA~ A + A B
LWV EE R TEEDAZBY, Ehs 0 bE
REITHT LY AT RAIKRELDHDVIET T AIIKER
fEZRLCLE ) 720, HEBERORL ST L7
Kolmogorov-Smirnov ¥ % IV CHIHIME & 2322
DIERMEORGE AT o 725 R, TXTO/NRT A =5 =128
W, EB 5 E2IEMARICIERES RO S
"otz Z D728 Spearman ONEMAHRE % HV> CTHBIR K
r, BB L7z T5%HR,,, ROEREEIZOWTIE, BILL
TeABOWEE G ATRE bIT) 720, PL—= 7 8H%
DA SMEZT Wb 0 & bEE L, WME s 21t
DA LT b Spearman ONEMAHBIREL r, KD 7.

FEA

220
200 | ehv—=¥7H Pl

180 AbL—=VT%

160
140
120
100

80

L (3a/9)

EEE (km/B)
1. EEE - DEHBEROMNL—ZV T IC &2 ELOH

NS CE-QNE YD)

0.0 5.0 10.0 15.0

18,(2021),121-131

HEAKEILp<0.05& L7z

XD t 1B £ UF Wilcoxon DFF-FNEMAFEIC BT,
#Fm & LT Cohen's d 5 L72. Cohen’s d10.2, 0.5, 0.8
EENFIEhEEN, B, KOHZE L7z (Cohen, 1988).
%72, Spearman DNENAHBEIAREIUIZ DV TIL 95 % EHEX H
(95%CD %5 L, 95%CIIC r=0% &AL EIZIE,
AHBA DT BN 2 FEHI T & 2o LT L 72

Cohen's d I G*Power 3 Ver.3.1.9.23 (Faul et al.,
2007) & W CHW L7z, % 72 Spearman O IEALAH B £7
B, BLUOZDIS%CLIEAEHNTY 7 b R Ver.3.6.2 (R
Foundation for Statistical Computing #1:54) % FlW\-CHHI L
7o, FNLAOFEEHENTIZ IBM SPSS Statistics 21.0 (H
R7A - =« LK) %W TITo 72,

Il . #&R

75%HR,, FEOERE L, ML —= ¥ FBMHHIT.72 =
2.22 km/ B TH o 72075, 8HMH#IZ18.52 = 1.75 km/
Bp& 2, EAHFEICEA LA (p<0.001, Cohen'sd=
0.439). ZALO A 2B % K 1/E (S A) IR, &k
HEIH LT ==V ZRIGABAMETLTB Y, #
R L T75%HR,,, ROEREDS EH LT FHEA
OFITIX, L == ZHIDT5%HR,,, BOEEFIL6.67
kn/ B Cdh o 7205, ML —= 2 7137 .58 kmy/ B & 72 o
Tz FFELRO T5%HR,,, FEOERE D554 % A
LE, b=V ZENE5 kny BELL T OFED 14580,
0 km/ B LU F %A S 3807258, b L—= 0 714135 km/
BeLLF OZED 2L 2 ), <A F ADMEER$EHEIZ0
4kl o7z (M2). 75%HR,,, FrOEHED~ 1 F 2Dl
R 7R (A B) OflZ 1 AIIRT. PL—=2 7
FIEHEE 6 km/ &\ ) BV TO Y 3 F 2 7T
BUE17540/ e v ) mWEEZ R L TWehs, FL—=
TIRIZ 1484 / I RS- Tz,

¥4B

220
200
180
160
140
120
100

80

0.0 5.0 10.0 15.0
ARE (km/)

A GBI B TH Y, A4 B IR HRCHEIROERED L — = Y TR A T ADEEIR LA EOHTH 5.
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60 r
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40 r

30 |

E#& (A)
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2-10123456 78 910111213141516
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Mo—zv 7%
60 r 56
50

40 37
33

30 f 25 25

B (L)

20

10 r 5 5
0000002 2200

-2-101 2345678 910111213141516
FRE (km/e)

B 2. BR0ABROEREEA N SLDRML—ZVJICEBEL
B R D IZHOBRY LY RE L ZORE) DT OEEZ &L, BIIEHED M km/ FF T, 8km/ I & 1 # <,

Okm/ BELUT OHME L RS, £72RPOBTIIEREZRT.

TV UVOIRMEIZOWTIE, WIho< Y XiZBWw
T M —= ZBHERHZ PR E (L y 727 A
T ary, p<0.001, Cohensd=00917; L v 7 71—
), p<0.001, Cohensd=0.874: 4> 2347
TV A, p<0.001, Cohen'sd=0.825; F= A MTLXA,
p <0.001, Cohensd=0.796: 7 v b T NV¥ 7V p<
0.001, Cohen'sd=0.930:>a V¥ —=71L X, p<0.001,
Cohen's d=0.876; 7 — & 75— ), p<0.001, Cohen’s
d=0668; NI ALy TAT LAY T p<0.001,
Cohen'sd=0.417; 77 KX F ), p<0.001, Cohen’s
d=0.852) BLUORMME (LY VT AT ay, p
<0.001, Cohen'sd=1.228; L v 7/ —)v, p<0.001,
Cohen'sd=1.208: 1 > 774> Ly 77TV A p<0.001,
Cohensd=1.164; F= A ML A, p<0.001, Cohen’s
d=0.862; v MTIWF 7 p<0.001, Cohen'sd=
1.173;2av¥—7L A, p<0.001, Cohen'sd=1.072;
T—2L75—), p<0.001, Cohen'sd=1.017; b1t
TATVAY Y, p<0.001, Cohen'sd=0.679: 77
K3, p<0.001, Cohen'sd=1.053) KRZfEAEEIZ

14.0
12.0 o
10.0
80
6.0 | ° .

4.0 f ° .. o °
20 r .

0.0 r
20
40
-6.0 L L L !

-5.0 0.0 5.0 10.0 15.0

AriAtE (km/e¥)

r,=-0.479

AL E (km/e¥)

2,

.
® L)
¥ S

FALTEY, FEEIEIIPREEIEICHTHEIE
BllEALTCwWA(Ly s A7 a>, p<0.001,
Cohen's d=0.622; L' v 7 71—V, p<0.001, Cohen'sd
=0.651:14>294 Ly 7TV X, p<0.001, Cohen’s
d=0.832; 7= A M7V A, p<0.001, Cohen'sd=0.310;
Fv MTWF 7, p<0.001, Cohen'sd=0.485; =
W =TV A, p<0.001, Cohen'sd=0.369; 7 — LW —
)V, p<0.001, Cohen'sd=0.703; P74ty TATL
A&, p<0.001, Cohen'sd=0.544; 77 FK3IF,
p<0.001, Cohen'sd=0.509: %2).

75%HR,,., FEOEFREOMIMHEE PL—=V FIZL A%
bEB L OB LR Z 3R, FE & A LRI TAE%
BOMBARRE/RL (r, = —0.479, p<0.001, 95%CI =
[-0.579, —0.367]), MHMELZLRS T7HEEAD
THEERAFRAZ R L7z (r,= — 0.507, p<0.001, 95%CI=[—
0.603, —0.396]). 1IRMfEIZDOWTIE, WIFho~v v
WZBWTOFIMEE ML —= 2 FIC X AZALRICER A
ORI O SN (M4 Ly F T2 A5 ay,
r,=—0.524, p<0.001, 95%CI=1[-0.619, —0.413] ;

150 | U r,=-0.507
[ ]

g 100 -
-
2 50
&

0 L

_50 1 J
-5.0 0.0 5.0 10.0 15.0
W EA1E (km/BF)

E 3. BEOABROEREONMES L -V JICL 2 ELES K UE(LE
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TE8HEMO ML == LB bEARL, HIIEELRT. ERTHIES O ETho7z 4 DT =4
(O) &, ZARZERTEERELIATADLCNET T ADME B2, WMHHE & ZLROM BB RO E ik
1IEBRAE L7z, 7 13 Spearman D NEMTAHBIFR % 7”$.
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K4 &Y vIicEIT3 IRM OPEREE ML —=2JIc & BELFE
ZAesia i L 8D b L — =¥ FROENSHEM L7, 113 Spearman DIRALABFRE 2R

A4V T TVADRMO A r — ViR 5.

Ly 7 A=), r,=—0.480, p <0.001, 95%CI = [— 0.587,
-0356] i 41254 Ly T LA, r,=—0.344, p
<0.001, 95%CI=[-0.463, —0.212];F = A M T LR,
r,=—0.335 p<0.001, 95%CI=1[-0.455, —0.203] ;
Sy N TFNF T r=-0.461, p<0.001, 95%CI=[-
0.565, —0.342]; > a V¥ =7V X, r,= —0.417, p < 0.001,
95%CIl=[-0.527, —0.294]: 7 — &% — ), r,= — 0.425,
p<0.001, 95%CI=1[-0.534, —0.302] ; b4ty 7
ATVAZ Y, r,==0.563, p<0.001, 95%CI=[—
0.653, —0.4571; 77 K3 F ), r,=—0.483, p<0.001,

95%CI=[—0.585, —0.367]).
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TNZFAZTTRIRICOVWTIRE T A2 L2 BIWE Lz, 20
MR A ORRIEE L BE G OEEE R, L —

=V RN T8RRI ER L7
L%~ v ®1RM fHiL,

72, HIOMEEREE
ML—= 2 TRIG4EET b

L—= Y FRICHARTHEML, 8HAKRTIZ ML —= 2 74
RLLABE D BB Cwiz T K howmiEE L —
U TICEDBACEOBGRE AL A, WINOEH b
B AOHBBRAGED S, )
WIMEAMER N AT BTN S LD S L e o 7z,
SNE, REFEBAEISH L CEBL-Z &M, 1HdH

FIEINE & 2 bR DRIz
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72 ) OEBFERERERIAE N Z L DM TH o 72 A
BhL—oY 7N L —o v Z &by 40012
DWEMTHEM L 72720, AWML —=r 7 [2he
O B R L 72— A T2km] & L7z B
FL—= Y ZEHEFE4EIZIRDOY Y v R ERENR [T0~
80%1RM OB T~ 12D YR L A1ty M| %/
VL, BRPEAORIERME R2AS212y FHHH) H
DLV YWBHIIY ML) e L TAYA
AR — Y EEEDOIEFTOFENE (Riebe et al. , 2018) 12 LT,
— IR ADEEAN N L — = 7oL [1H30~604
OHREOEMEREOEE) ZEIC5 HLLE, F72121H20
~ 605 DEEEDABEREEOES Z BHIZ3 AL, mEihE
&R A A A DS A 12131 H 20~ 604 O EH) %
HIZ3~5HL ] ThD. wElinx i L L7-EH)
BREECTHD &, HEREEOEE) L 64 ~T6%HR,,, =iHE
DEINIT7~95%HR,, &> TS, — T, I b L —
v 7oL, ER ML= 2o TR A
TlX, —2OMEEIIDOE [60~70%1RM OEFFTE~12
HOMNRELELLYy beL, 2~35DA4 5 =)L T2
~4t vy MNEM. FNEHE2~3H]THY, EL ML —
=2 T ETo TV B NTHE, FRLEMEDEED [80%1RM
DEWCHR2 X9 AICEMEEs] LhoTna, SHIZ
29 L7EHEICHABREIIRC T2 000, HERLEIT
Phn b L=V FEERTH -7z ZhE THIEIOKE
BWEIBIDLHNI ML —= 7125 oT, oty s
CEEMELTCELETMAEDO ML —= 0 TEEARD L,
R EA(2009) B L OHA A (2017) OYATIIZETIL,
1R ORFZERFFINIZ, 70%1 RM FEOEM T 10 AR
DR EL A2 D LB 31y MIFERL TS, FHHK
&, eheh [6fiH] & [A7h<Lb5HH] Thot
JEH: - W11 (2013) DFEATIIFETIE, 16FEHO 7 = 1 b b
L—=r7%70%1RM O TRl M2z 35
Hozo— L —=rZ %1ty VERLTEY, v b
HIP Wb OOMEENSZ N L —=V TNEL 5T
V5. N (2000) OEITIIE T, KFRFAEDHRE LS
HELTBY, 50%1RM O CRAEMBAZFEEICX -
T20[ F 721215 E L, 2y b b L—= ¥ 7 2 E
LTWwa, AETO ML —=2 ISR TH D
BRWNL—ZTETH-o720, F—=r 7EA48T%,
QHAZICIRM A LA TAHZ L &ML, PL—=V
TR T 2HOIEEE 25 L, R4 MEERO
JEIHAME U (Moritani and deVries, 1980 ; Sale, 1988), /i
HIs ER L 72 TREMEASE 2 5D, P4 S SICH)
DD EF LB, fWEROBLOHRTH L DN, L L
THHRKOBEDHE LTV 2DRIIonTIE, Bt A
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RIZBET BMEZ T TRV OARHTH L. KIFED
JBisEORIE, v raffiolz ML —= 0 FERERKT S
OPNDTE VI FEDLEFEN TN 020, Kf7E
THOLNAZIRMED ERIZIE~ ¥ Y ~DBENOFEE) L
BHALTEINTVELEEZOLNL. L2LEDNS, ML —
SV R R LUFER L7248 H DT IRM fEIX EA
LWz, HICENOEEIZT TR, N—=v7
2L BAEBEILZE L Tz EZ TV,

ML == 7R, RERETOFAN L —=
VT ORI T BEATIIZRIRA R K, T [RIRLER
HHNz] L L TWATEIEEA LR, B2,
PO LT 0¥ s A FEhE L 7ok 2 RiZH (1999) D
FATIIZETIE, FERI60 T HITAD L7 O ¥ 7 AFEHKIZL - T,
HERHLT )L T X — & — % W CllE L 7o AR R
B Loz b M LTWw 5. —7, RO 5N
72E LW B FIZA (2017) OFFZETIE, BRI
ML= FERHAN N L= TR FERLTBY,
HAR ML == 73 by FIVvaHWes = v 7%
ITUNA T % ERER 2055 L EFER L T 5. K%
TE2km DT Y=y 7R EML7225 1 km % 105FEE
OV D>L VDT = 7 T2 km % 205505 FHE
E B, AN L —= 2 7 %2050 DL ESER L 7247
Hidnwkhrozb ol Bbhs, EBIZ, OHETOFERD
FOTHREORMEZFETTBY, ZORMAED %
WIIEDEEIT o7z A00m DT T v Fx 1ET
BIENTA—F TT YA Y MOUHBEIER B LD
fRL T, HEMOEE THLZ 2L, LAR
REODO I TES TWEFENIEAETH 72
1372 (2017) OFEE L 72¥E TR, AWML —=27
DT BRI <, BE2043 PLE & v ) RS
BT 2 ROATH 7205, D7 & HRFRICE L Tidg
e L ) QD RVEMFFAR N L —= 0 72 FEfE L Tk
Wz B, ARWIFETE, BLIR2 km &) FHWEHO T~
=V 7% T5%HR, 0 & THIG 2VVEBETERT LI EI2L
D, SHEERIFFATINI T B &V )RR TR L7

RIS TH S N7E DI E ORI R L OO KT &
B H 5 A BRES 5720, FHEHOMMEE ML —=
YL B E OMBIBRE RN 2H, TRTO
HHIZBWIABRLRAOHMBRI RO DNz T4hbb,
A% — MEOEIMEN AT E, ZOEEO ML —=2 7%)
BEDBENZEHWS L ol ZO L) HEOHEMR
X, E1FOEENTORI ML —= 2 7 ORFERBGEEL
7ok - A (2009) B L UEESH: - BIT(2013) DIEATAIZET
DHERINT WG, /o, BETE LRV ML —= 2 7FEERR
IZBWThH, B b L —= 2 7 ORFIIEE MR ALZ
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EEWWT EHHRE ST 5 (Hikkinen, 1985 ; Peterson
etal, 2005). ZAuUd, AWFED L) HBEBZ) DL —
= 7w (A XD Z LU X 2y M) ORI b
L—= 7 D&% 5T (Peterson etal, 2005), 7 A1) H A
R—VEFEDTEH (Riebe et al. , 2018) TREN/Z L I 7%
TRHBHI M= Y TR FER L7 EICB W T HIERES
T\ % (Hikkinen, 1985 ; Peterson etal., 2005). —7,
FEAM I L —= 2 72 BT 2 IE—Z2LERBARIC DT
(&, FEEOMBRY BEERTOMEI R, TAMED
LGRSO ML —= Y TEERAEN M L= TE
Breoih b v, 7 2 A AR— Y EFEEOHEST (Riebe
etal., 2018) TRENTVE LI B THLREAN L —=
Y7 RGN L 722, FEADTIR RIS B i EO
BT, BIEMEROZENTRNEFTbLNL TS
(Sarzynski et al., 2017 ; Williams et al., 2017). L7255 T,
AAFFEZ BV TR S NAIE—Z =R, M L—=
YTREMAPD LV E V) FETTELZZLDTHL D L
v, ZOHIZOWTE, %S 52 DMENFLETDH
BH, A7 LB ARETIE, BLEI2 km &V VR L—
=V TEEROFFAR b L — =2 72BN, FIMEAMR
NIERREDPEAE WD) ZERFTR LI LV D,
SED ML —= 2 T ORRAZBEDSTR I O L X
WS, EIERER &EBE R 2 E OB X > Tk
EEND, REZTLIMEOIESOEEH L DD, FAT
WBWTHHIIBWTYH, HIZORBIIBB L £50%
B & F b T 5 (Miyamoto-Mikami et al., 2018 ;
Zempo et al., 2017). WHIDEII L OV ICBEFRDS TRV E
ZFRNIRATI L W) THEL 5 TE Y (Bray et al., 2009),
PORENER b A ZN TN L o TRR L. AIHOF
FLAVIHMESAIEE L —= 2 FRRSEn vy 2k
&, bEDEDENLNDPECATIE, 4RO L —=
YZIZEBHRIEIBLSIUISVEVH) ZETOH Y, &E
&) RSN O F T A DFREIZIG U728 R0 7 T
L= 7 nEHL TN e 2EZ L L, ZHFEDR
DL E b L= TNE L ORI 2098035
BILAThN TV RLENH B L Bbh s, willokiiL
NN 5 2 BBIENERIZOWTIE, HEEEOHhTO
BRI L WEBR D, —), BRINERNO—DOTH L&
HEEORTIITRETH 5. EEEBLEE) T — 7 VICETE
L, EEEEOH L FAEMNRE LIEERHENTO F
L — = 2 FRIRERGE L 72 5eATIgE OUIE2r, 2019) & &
B, KDL NSEEE SR, EBIZ -2y TER
ERDHETOREE % 5 &8 BB - ZE L5e0trbih
LVENHHEFZEZTE, —HT, bedbrofjLx
NDSECIEHENTO P L—= 2 F72F TIERIRDE S U
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CWIBEIZIE, EERMDATO ML —= 2 T O%Ei%,
L L THEBIICRTLELH D EER 5.
KIFRNIZEDOF TORY MATH Y, WFe LTHR
RaeGATnD, —2iF, M=V ZHNFEETXTOHE
HETH—-TETWRWVEWV) KTHL. FHH L —=
Y OHRYG~8HEE) TIX, ALY Ty Ik
M=oY FEPRL 5Tz TSR oL
HETO ML —= 2 FREBOFNGEICR LT H A INZ %
Motz BEEZoNIFIHEREZR>TML—= 0 7% 0h
DIZEFELTWAFELHABY, ThHDT—8 b & A
TRRL o T0D. O L) BRGSO S E
BICH L ThIr e A THL720, 77— BFRICRE %
WEZ G2 TIIWRWEEZTWD, HFERE—ANDE DI
TEISHIENT 5 ML —=r FERICIN, WESEEo T >
b — )V RHIERE EE DAEFEDEE L 200 72 B fFE L LT
BRATHL. MIBLUORL R AL L, SHEBIMEAET
LTCWEEAEDNND Z EPbhD, INHEEDLKR— |
wHhDHE AN, WEHOSIRAE T CIERTLE -
7o (FRIZFRATTIEIC BV ) Lo 7za X v %L, 14
MiZ, BIEAKAZRATLEFCZOMTE Lo/
&, BHHVIMEREIEMLCLE S LDEL-DOT
vk woZza Xy PSRRI LN T2, 8
B, siicHE L <, WEH IERAMETH - 72 1) HEIRAS
ETHo720) LR T EThpo722 8, HIEHERD
<Y Y OWERED T TR (TR STV,
FoFREISE TV RnRLE), IRMEDE CRED S5
TLEoZ e ETENTVDL T =AW L o7z Fik
ORI L EY S Y IR A3 R TV,
HENHGTHHE R ToTHhOOMETH Y, F2lE
ORGEIZIE, WA 2 CTHERASE R RS0 72w &9
R E 2 THIFET 5 LR Thwizads, MIEREOIRE
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Redesigning internship programs for sport and physical education university
students: Considerations through a case study of department of sport in a
university for health and welfare

Etsushi YAMAMOTO !, Jotaro TAKEDA !’

Abstract

In recent years, the number of Japanese universities that recognize internships as eligible for credit approval has been increasing,
with many students participating in such programs. Additionally, the internships of university students studying sport and
physical education are undergoing major revisions due to structural changes in the sport industry and other social developments.
The aim of this study is to acquire the knowledge necessary for the internship programs for these university students specializing
sport and physical education by verifying the effect of redesigned program in Department of Sport in a university for health and
welfare. For this purpose, we tracked the process of redesigning internship programs, and extracted the perspectives required
for the process of redesigning programs. Afterwards, the effect of redesigned program was clarified, taking into account the
number of companies students participated, procedures selected by them, the area in which companies were located, and the
main industries the companies belonged to. The findings in this study are as follows. First, the perspectives to be required when
redesigning internship programs were social trends about higher education, the philosophy and policies of universities, economic
trends, and needs of students. Second, proactive learning of students can be brought out by devising these programs. The results
of the analysis regarding the efforts of students in the case study revealed that each student tends to choose internships in more
companies, from more diverse regions and industries than before the redesigned program. Third, internship programs can play
an important role in career support for students and in establishing new systems of industry-academia collaboration. To use this
study as an example, the university has become possible to get various types of cooperation from the companies that student
participated. On the other hand, improving the passive efforts of some students is essential. In addition, it is necessary to discuss
about more effective program for student athletes. Furthermore, universities, faculties, and departments setting up internship
programs have to respond flexibly to rapid economic fluctuations. At the same time, it is very important for them to clarify the

unique competencies of the students studying sport and physical education.
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Key Words : internship, sport industry, career support, industry-academia collaboration
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E-learning materials developed to improve implementation of university physical
education in English

Yuji KOBAYASHIY , Ryota AKAGI? , Akemi MORIOKA"

Abstract

Along with the increasing trend of globalization in education among Japanese universities in recent years, the number of
courses conducted in English has also increased. Thus, the number of physical education classes conducted in English is likely
to increase. However, workshops and instructional materials for improving the ability of teachers to conduct classes in English
are scarce or lacking. Conversely, the frequency of holding workshops is limited given the number of training instructors and
implementation costs. In addition, such workshops are expected to be held in large cities; thus, attending them will be extremely
difficult for local teachers. However, one promising method for solving these problems is developing instructional materials
for e-learning. If such materials are developed, then physical education teachers can be provided with opportunities to improve
their abilities. Thus, the study aims to develop e-learning materials for physical education teachers in universities to improve
their ability to conduct classes in English. The study recruited requested physical education teachers and students to evaluate the
difficulties in using and benefits of the materials. First, the concepts and components of the materials were examined. Afterward,
sample instructions for the publication of instructional materials were selected from commercially available books. A quiz was
formulated based on the selected sample instructions and uploaded on Moodle, an online learning management system, along
with their audio files. Physical education teachers and students evaluated the prepared materials according to difficulty and
usefulness. Teachers highly rated the materials for improving their ability to conduct physical education classes in English.
Nonetheless, improvements in voice function were required, and adding a listening and speaking test was strongly suggested.
Alternatively, the students reported that many sample instructions are easy to understand. However, instructions with unfamiliar
words and expressions presented difficulty. Therefore, the result suggested that unfamiliar words and expressions should be

modified into other, simple expressions.

F—U— N IGETESE, BEWE e 7=V, BiEE, FDWME

Keywords: teaching in English, classroom English, e-learning, teacher education, FD workshop
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A nation-wide survey to identify the learning contents and actual teaching in
university swimming classes

Yuta YAMANAKAY , Rumi MURASE? , Miwako HOMMA® |
Yasuo SENGOKU® |, Takaaki TSUNOKAWA?® | Hideki TAKAGI®

Abstract

Swimming is widely used in physical education classes from elementary school to university. However, although swimming
classes in school physical education follow instructional guidelines, there is no standardized regulation of learning content in
university swimming classes. Therefore, each university has been offering its own swimming classes in accordance with its
educational philosophy, and it is unclear what kind of swimming classes have been offered at universities across the country, and
the problem has not been identified. This study aims to improve university swimming lessons through a baseline analysis of the
current situation of swimming classes and by identifying any problems that teachers have been experienced. Data was gathered
through an online syllabus survey and an online questionnaire survey. The results show that 31.3% of the total universities
analyzed (244 out of 780) offer swimming classes, with about 80% of the classes being conducted as part of the physical
education specialization programs for students who are pursuing degrees in teaching or coaching. The standard component
of swimming classes is swimming techniques of four swimming styles for physical education and for professional use. In
the physical education teacher training class, students are taught instructional techniques for four swimming styles and water
safety skills. In the common physical education class, students learn through water polo, snorkel, or aquabics. Although the
teaching contexts and facilities differed among universities, the most common problems pointed out by respondents was the pool
environment such as because of no university-owned indoor pool, the class cannot be done as planned due to weather or water
temperature. Other problems were pointed out regarding the content of the classes, such as insufficient number of hours, large
number of students, and uneven skill levels. Based on these findings, it is expected that an enriched swimming class in university

physical education can be developed by dealing with these challenges.

F—T— N KKEE, T4 2T, AR
Keywords: swimming education, online syllabus survey, questionnaire survey
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A study on distance and speed in college physical education soccer class:
Using global positioning system

Tatsuya TAMURAY , Haruhi KATAOKA? , Mami NAGAOV ,
Noriaki OKAMURO" , Masahiro IMAGAWA?

Abstract

Purpose: The purpose of this study is to clarify the distance and speed of students in a college physical education soccer class,
via the use of global positioning system (GPS) data. Methods: In total, 12 participants were randomly selected out of 33 college
students (only men) who were (at the time of the study) taking the physical education soccer class of a general liberal arts
program. We measured the location data of each participant via GPS positioning, and calculated the distance and speed of the
participants over a total of four classes. Based on the research by Nakanishi et al. (2018), we regarded low intensity as 15km/
h or less, medium intensity as 15-21km/h, and high intensity as 21.1km/h or more (based on the participants’ speed). The GPS
device (width 42mm, height 72mm, thickness 16mm, weight 67g, sampling rate 15Hz) used in this study is dedicated for use
in competitive sports. We further examined the relationship between the experiences while playing soccer and the distance and
speed. Results and conclusions: The class with the longest measured distance registered a performance of 6821.6+893.7m.
Furthermore, the ratio in distance by exercise intensity in each class is 86.3% for low intensity exercise (15 km/h or less),
11.0% for medium intensity exercise (15-21 km/h), and 2.7% for high intensity exercise (21.1 km/h or more). We analyzed the
distance covered in each group (soccer experience and none). Students with soccer experience had covered significantly greater
distance in the 11th and the 13th. On the other hand, there was no significant difference between the distance covered across low,
medium, and high intensity exercise in all classes. The results show that the distance was extremely long and the ratio in distance
by exercise intensity in the college physical education soccer class. Although there was an observed difference in the distance

between individuals playing soccer and those not playing soccer, there was no difference observed in terms of exercise intensity.

R 1 REEEIEE, -, BEEE, BBAC-F, Y0 VEYY a2 SV AT A
Keywords: college physical education, soccer, distance, speed, global positioning system
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W LA EEHRT— 5 05, BEIlEEE BEIA Y-
S L7z SEEYREE Z T (2018) OBfFE R BE (12,
BEjA Y — FA kil L CEBREE L 15km/h BIT, AohE
(315~21km/h, EiEEEIE 21 1km/nh Dl jEE L. F72
WERE OW v h —REEROA I & BEEES X OBBA ¥ —

& 3. BREEICHITSBENEER & SRER O BENERE

18,(2021),162-169

FEDORMIZOWTH IS L7z, BEhiisEEs L OB A
Y — FOZZEEZELO L, FAERE D 2Z /5585
By 7 — KBRS D or 70 L) xR (320D ] %
v, REAERDRRD b, SRR RAEMIEIC L 5
1 BRI T & 2 D% EIL# L LT Bonferroni %
WCIZBERIOZ LA MRt L7z, #EHLELCIE, SPSS 26.0
for Windows Z M L, HEKEEILS5% K& L7z

1. #55R

A AR OEOREN A R IITIR L7z, H 13T
(&, FHRIOIFZED S LT b BB R, 6821.6+
893.7m Th o7z, —F, 1B TIIR b BB
WL, 4695.5%£821.9m THho/z. B, BHOEE
BERIL, 7193205 T4 ORI E o Tz (3R3). E612,
FHU AT - 725H 4R OFEOBEN A ¥ — FIZX ) 3K L
7R OB O G 2 K ATIR L. FH4E O
ORBEEFEOEI AL, KIREH86.3%, HIEEL11.0%,
FEHREDS2.7% Th o7z,

WIZ, FEEM LTy ) —FBROGEIZL Y, BEhHEEC
DOWTHIE L7z, Zo#%, SKHAEMAMRRS 617z (F(1,
8)=11.04, p<.05). LHEILEOKERE, H v /1 —EidH ) D
FHEDEE 1L AIZSE L B IR B T, Hy 7 — R
R LOFEL LT, AEICEME R (2, #£5).
OIS L B 12HFEIC BT, Yy —ERdH Hh O
FHENEEE RS EADSH -7 b 0D, FOESHE A
B CEhrorz F72, Yo —REBOFEIZ L LBEIA
Y— FRIORBBIIEE OV T L 72450, afzEmics
WCH Yy 7 —EERD ) oA EE R R S 5 72D
OO, Fat EOFEZEIIBDO LN o7 (H3~5).

V. Z8

AWFETIE, GPS & W TRFAREY v 7 —HHED%
WE OIS L OBBA Y- FERL T2

. " {55 S ) r R i T ) R AR R e
e HIEb %ﬁfﬂg?ﬁ @?]mﬁ)ﬁ%ﬁ (1Skm/h oA (15~21km/h) (1. 1km/h2A |)
g DB HHE(m) DB HHE(m) DB HHE(m)
(9n E?) 71:20 5335.24590.6 488064421 3 404741837 49.9430.8
}:El 25) 74:00 4695.5:821.9 4152.6+446.2 550.44242.9 159.1£101.3
KEHE) 72:30 5600.64552.0 4778.04402.9 623.24212.0 199.4+108.1
1(131:@1 lﬁ) 73:51 6821.64893.7 5657.9£603.0 95324383 4 210.54142.0
Ty 72:55 561327713 4867.3+534.8 632.94201.0 154.763.5
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Hiry& L7

WA, REEET v 7 —ZE BT 5 BEHEHEIICD
WTHEH L7z, ZofEE, B RIOEEOHEERE OB BIE
HE135613.2+771.3m TdH o 72. 20134 12 JE 4 55 ) &
BAFRLTWDEHEAAR21ICL 2 L, THIUTSRoR Y
WRT 22 L BTS2 LIRIBL T2 (EATEE
2013). 1H %% 8000~ 100004 12 HERET 2 & & A5
TEEERO TR 5 L EFLOF L L ) RS T
\» % (Thompson et al., 2004 ; Tudor-Locke et al., 2008).
070, BPEEE L WHHREEEL L TO—2DHIE
fEIZS 22 EITHRPOEERNTHLEEZOND. —f
12, 10002%13#9600~700m DOFEBYERHE AR L (EA4 5704,
2013), 1% HRECIRE 5L, BXL26000~7000m
EHEMTE S, AWZETHOS N IEREL5613.2 =
771.3mTHh Y, HEPOEFHZITTHRLEDIHOH
B 8E A EKT A LN TEEEZLND.

o A —OFEEHRIZ, FEEHE AW ETET
(E, 9043 DIZEREH TR 5500 FHi TR T b (PllIT 2,
2014), Zofii = BEHEHEICHE T % ££3300~3850m
LHRMEND, T2, NAT Y PR VORELR
12, BEGHE V72 BATIIE T, 904 DR SERER T
#330004TH b (55 - Vi, 2014), Z OfE%BENHHEEC
HE T 5 L 41800~2100m EHEM SN D, LA L, #H1T
W& AT, ETRRCIEARENERE S 2 2 L2 5, FITH
DEBEVBFE L BEHEHEL VRG22 EPERD
N5, 22T, L (1988) OEATHIZE 2 BE 12, HER
SHRMROHETE Z AA D, @F, HiF=A X VB (A=5.32,
B=0.58 : %, V! #E m/min) &) EYFRTERIN
%. AWFED KL BT HERE O V1L 3.9km/h
(65m/min) %*5 5.5km/h (91.7m/min) TH V), HiEOK
WCHEH L TABE, HIRIZ0.6~0.73m LIEESN, 20D

&®4. BREEICHITZBEBERICHT SEEROBBEROES

ARG i S ) F R A S 1R R T
EmE% (Skm/mRd)  (15~21km/h)  (21.1km/hELE)

DEIE (%) DEIE (%) DEIE (%)
9[m H 91.5 7.6 0.9
1= B 85.4 113 33
121 H 85.3 11.1 3.6
13[a] A 82.9 14.0 3.1
&) 86.3 11.0 2.7

HEEME GRIE) 2 95134 (2014) & 78 - Tl (2014) 1224C
1305 &, 3300~4015m & 1800~2190m &7 5. 2% 1),
JE A 5584 (2013) 2512, SATROBEID HHE L 72
& ZIZE UAERE R L7z, 2OHBEE LT, oy h—%
INAy P R= W 8D [ T— ) VEIERE ] Clakk4 7
TEITH I ENSNT &, TR TR
TRIZL T2 720, WEEEH B 2 WIZFEEL I TS
LF->TwBEEAEH L 2 eEZONL. DLy, K
WZECRG L 2o 723231, ATIIgE DR R L i LT
BB ICEWETH Y, TrIEBEOMMR SN
IARETH -7 AR E N

HA 22 (2012) VI KAAATE OB A% AT L 7oA, [ehE
R[N % EfoF—7— Fe LTI LT b, [k,
T (2002) I RAEEOHIO 1212, [, LRy
B L (Aol L] 2887 TWa. KFEREOL A BRYH
[feHE, ZROFFGELATIOm ] Tho I LIz LT
PHNEH 5 D OO (FRH, 2014), FAOEBE TR L,
TERE DO PRFEE R A1) L% g4 2 LIRS RF O# A
RHHE—HERLTVWLEEZ LI ENTE D,

51, BEIAY = FICX DIKSREE, R, SRR
SPHEL, SREERIORBEIIEEER S L B L L0y
h—EFERRE LTI R R &, EFREAORE
HFORIIFEEAE = FIEERIE LTV L0, 44D
Bty ABENIEA SR EER L CBBA Y- NI
D EBYEREE A L T B (AR, 20145 HFEIE A
2018). AWFFEIZBT D 2 (2018) DfFE A B4 12,
KBREE 1L 15km/h DUF, WAL 15~ 21 km/h, 53R IE
21.1km/h DL B L 352 LTt & 4T o 72 BEBRE O BREER
OBEHEEOE A X, KRES6.3%, FTHRELL.0%, &
SREE2.T% CTh o7z, HFAMREAEEEL R, hE
WOBEHEEOE A RE LR K5REZI0%, ik
FE8%, THREE2% THh o7z (FTHIZA, 2018). ZHIE
12, KT LN R RS TH - 72 HTbED
(2018) DIFZETIE, 720431 (1043 X 24) D — 2 (8vs8)
WRHARTHY), 74— 277y TIEHERRICITEETN
TWwirw, KREETIX, v+ —3I VT y T2 E0%%E
B HTE TR ELTHEY, FibiEs (2018) ®
WFges R e i L C, EEREOEIAIIRE { 2D LS
ENs. LaL, REEREERE, I (2018) OB3E

&5. BEEREY Y H—BBROGRICHETZ2ERAFHITOER

B IRAE(m) F
9= H 1A H 12[A1H 13[71 H FRER DA M AR
RERH D 5471.9+457.7 5174.3+681.0 5804.6+581.8 7403.5+533.2 4.43 205.79" 11.04"
RER L 5143.7+808.5 4425.24+354.8 5355.8+526.6 6123.4+850.8
* 1 p<.05
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V) BRI A P+ e
H3. #FREEICHITZY Y h—RBROBREICSL HEHEE
BOBEER DL

HWREIFEBELCTH 722D D, U =3IV TT v TR
T LEREOIARESERE LTIRATZHAEIIBYTH, &
SRS L OHEREOEB S E N T RIS,

F 72, HIEIRETIE, Mool & bk L CERE D
EEWHET LR WETH 72, TOBHEE LT, FHETE
ML —5 (BRE)DEYFORESIZHHEEZZON
5. LI = T VAR L7@E L ) /hsnEy
F AT 7 — A CHEEEIX0.9%, 5511~ 13 R LE
HOE Y F R L7247 — A TEMEEIRTIE3% 22 T
Wiz BEL2IREN SRR A Y — FIZET 51213, I
RS LETH ), & HHEORCBEEHEILETH S
EEZLND. FDID, € FDIREEIVNEWT—LT
(&, EREOBIE» Db ol LIERING.

WIS, WEREDY v 7 —REROF L BEHES L O
AV — FEOBEIZOWTHH L7 BEIFEEEHZOWT,
11 M L S 13 IMIEIC BT v 7 — Bk D ) O
DS, o —REER R LOFA L HERL T, FRICEER
Rz INAT, BRI L E 12 BT, H
7 —i#E8Rd ) OFEPEEE RS ER R H T2 b DD, £
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B OBENIERED LB

DEFHFT LEE T o7z, ZOHEBE LT, F¥ELe
KB L7 — 2D EDLEENEZOND. HEESE
i, BETA—I VT Ty TRNA&IA Y Fu—VEEL
WZETIT) 7200, BEIEES L OBEA Y — FIZidk&E %
EERPELVWEHREINE. —F, F—4TIiE, ok
HZEI K OPIMEAOHEIC TR SN TV A2, BB
BB L OBENA ¥ — NI3E 4 N TEEHE U 2 WA
KEV, 11 (ERT A NIk L5133
BUILTr—205D5EE61%, 8EEBZ TWA—F, &H
OMMZE L S 12 TIE, & HITSENTM -\, I
ERIZBII D7 — 205D LEED5, v I —REROA
E RN & ORI E R G52 T AR S
5. 0% ) BESRIIBILS—L0HEENTKENEY Y
7 — R L O L LT, Yy o — RS ) oA
ORMBIREED R VIR D 5.

HEH (2011) &, AR RICT v B — OFEEL NV
DOMGEIC & 2 BEHHE = et L 7RER, Bl ~NLasEn
(#EBE) 70— T CREERE SR o 72 L S L T 5.
KFEDFERIZBNTHY Y I — OB HHZ &, OF
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DHREL NV O FE OB BT R VW R S NS,
AL TIZZ OBHEZIRT 5 2 LITTERWD, HHEL
NVOE (I — kR ) O) A, BT EET R
D6 TL—35ZxBIREL, ZOOOIENER
(OR=WIZZDH, @A L7668, @) 285, DKR—
NRFENIFTL) 2RBT 5 2 L B ODHNT W72 &A%
Fonsd (HERYy h—ah ) ¥ 2m7ad =
k., 2012).

S5\, WERH OB Y v 1 —RBROF I X
D HBL L 7oA, KGR, HERER L OEEEICB VT,
SIZFERTH v o — B D ) OFHEDSEE & R EANE
Ho2bDO, FEt FOFEEIRD N Do Ty
7 — R LOFEAL, oy A —REBRD ) DR L L
T, BT - EART 2 AEAMR N EHER S B, Y =1,
TA—F2Y, Va¥yy, SUovrhls T TR
BT, LobHIRE, AERICEIE, L VEELZHES
BB CTH D (AT - $5K, 1991). T, ¥y —idR—
VREOB) & LR — VR FRVWBIZ RIS, 13EA
ENR=NVEHELRVEIETH S (PIF, 2011). 20,
FAtr - AT 22 KEDPSEBY A ¥ — FICRITTHEITZ T
ERELBVUTRENED S B, L72h > T, KEFEREY v —
FEEITBNT, Hl - A 2o K DM N IC BN T )
BEIA Y — FIQIZRE R ERS L WITEEESE Z 5N,

BEEFOEBRAHEZ 5 L12L 52y MIE SR
TWh 28 (N, 2009 H4 - KB, 2013), KRFEEHER
EOHMIGEBE A ME IS L2 L2 Tidew. & -
B (2014) 3 ABEGE 2 VT, EE 2 TR T 52 &1
£ 2388w O KLY OB R B 5 TTREVE 2 /R LT\
5. L2955 T, GPS ZHWTIE L 727 — % %3412
T4 = NNy 7§ BEOFEHTEIZ L > TRONLHEW
RIZODWTHBET L LK R H B725 9.

Kame LT, KEFEEEY v » — 125 0Z#E OB B
MO SN L EE =L, EFISEHNMETH L Z AL
e otz MAT, BEIAE — Fh 5RO 7GR O
BRI S & e o 72 GPS # W5 2 & CRED
2T BEIAY — FHIEMEISFHIICE 2 L) 12% - T
EZ en, SHRRREINT CEEERICIBI 2 BE)HE
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Thr9). S5, H v h—fEd ) OF LB,
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DA & BIEAR BT - BATHY 2o K HEDMR A2 A 2 B
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Negative energy balance of Japanese university
students during COVID-19 epidemic

O Jingwei Ding (Graduate School of Human-Environment Studies, Kyushu University)
Atsushi Saito (Faculty of Human-Environment Studies, Kyushu University)

Keywords: COVID-19, energy balance, Japanese young adults, living alone

Aim
We aimed to investigate the state of energy balance
among university students and determine the predictive

power of the energy balance to provide personalized

advice for different groups of people.

Method

(1)Participants : 457 first-year university students
(2)Time : in July 2020— online learning
(3)Survey content : self-reported three-day food and

activity records

Results and Discussion

(1)Descriptive statistics for demographic variables,

energy intake and energy expenditure.

I Male I Female | Sig.

Demographic variables

N 269 188 -
Age 18.69+0.82 18.57+0.70 0.123
Weight (kg) 61.73+8.20 49.10£5.30 0.000
Height (cm) 170.73+5.63 157.81+5.21 0.000
BMI (kg/m2) 21.16+2.46 19.72+1.94 0.000
Living alone 97(36.06%) 58(30.85%) 0.262
Academic major (science) 175(65.06%) 92(48.94%) 0.000
Energy intake variables
Calorie intake (kcal/day) 1981.11£405.52 | 1626.98+315.04 | 0.000
Calorie intake (kcal/kg/day) 32.52+7.30 | 33.50+7.38 | 0.165
Energy expenditure variables
Energy expenditure (kcal/day) 2689.66+421.47 2171.64+264.10 0.000
Energy expenditure (kcal/kg/day) 43.84+5.93 44.50+5.66 0.228
Sedentary time (h) 9.38+£2.51 8.61+2.14 0.001
Sleeping time (h) 8.28+1.18 7.97+0.95 0.002
Physical activity level 1.75+0.23 1.78+0.19 0.120
Energy balance (kcal/day) -708.55+540.65 -544.66+403.65 0.000

(2)

Both males and females had a negative energy
balance, which indicated they would lose 0.64 kg and 0.49
kg per week, respectively, if they continued this trend.
However, the weight loss response to the negative
energy change is slow and not a linear relationship,
the accurate prediction of body weight accounts for a
dynamic energy imbalance. This finding is in agreement
with other studies reporting that Japanese female
students had a negative energy balance (Itoi, 2007) .
(3)Energy intake, energy expenditure and energy

balance in different levels of PAL.
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Individuals with a higher PAL could easily fall into a
state of insufficient energy intake. And negative energy
balance was caused by insufficient energy intake.
Attention should also be paid to the possible increasing
prevalence of underweight young men.

(4)Energy intake, energy expenditure and energy

balance in different living status.

males females

Females who were living alone had lower energy
intake and higher energy expenditure, as a result, much
higher negative energy balance. Further studies are
needed to identify methods for improving dietary habits

in individuals with different living status.
Conclusion

During the COVID-19 pandemic, both males and
females had a negative energy balance, and it was
caused by higher energy expenditure with insufficient
energy intake. Attention should be paid to the possible
severe negative energy balance in university students

who are living alone.
Reference

Ttoi, A., et al. (2007) Physical activity level and
nutritional intake of female students: results of a survey
in students admitted to a nursing school in 2005.
Japanese Journal of Physiological Anthropology. 12(4):
183-190. (In Japanese with English abstract.)
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