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Abstract: All classes including physical education were held online in the 2020 spring semester at Keio
University due to the spread of the COVID-19 virus. In particular, “Physical Education 1" required for all
first year university students, served as a place for communication between classmates. Therefore, it was
crucial that such a place of communication was still available, even as an online course. Thus, we con-
structed the online physical education class support system “SFC GO”, which combines the knowledge of
informatics teachers/students and physical education teachers. SFC GO can record and help the users re-
flect back on the physical exercises conducted using the sensors built in the smartphone, and it is possible
to post the exercise record on the timeline according to the task. It also has social network functions such
as viewing and commenting on posts made by classmates. By constantly collecting sensor data in the
background, SFC GO can record and reflect back on daily exercises such as housework and walks. For stu-
dents who took Physical Education 1, this system was installed on their own smartphones and was used in
online physical education classes from May to July 2020. In this paper, we show the findings derived from
the exercise record data collected, technical support cases, and the experience of this implementation using
smartphones.
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Table 1 Collected sensors during session-based exercise.
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F2 BEBFEISFLTCOT Y r—1F 1 [@<ZH)Bbwv] 2:[RRZH)E8biwv] 3:[EELTL W], 4:[RRZHEH ], 5[0

<EHIEHD

Table 2 Questionnaire for students (1: “strongly disagree”, 2: “disagree”, 3: “neither agree nor disagree”, 4: “agree”, 5: “strongly agree”).

B EE=

1 2 3 | 4 |5 | FgE | PRE
Q1:SFC GO 77V RIHFANYy 7V = EZHE L2 B0ETH? 21 | 42 | 69 | 13 | 4 2.6 3.0
Q2:SFC GO 4 YA b= VRICHERHAF DNy 7V —HEER D o7 BET | 8 | 21 | 93 | 23 | 4 3.0 3.0
7?7
Q3:SFC GO Ny 7 759y R THBR Y DB st v F—2EFHHILTW2D% | 75 | 26 | 26 | 16 | 3 1.9 1.0
TIANT—HTRUICHEDE LD ?
Q4eMANDERNCaAX Y MR LI BRDELED? 79 | 27 | 27 | 12 | 1 1.8 1.0

REND, Z—FIEENTNEBHICEET LI L TERT
TV =Y aryofHERET 5. SFC GO 121, 21—
WREEAUE A STV b, 2—WRFHIFERS B L U8
A — KT kete Lz, 2—FBHIZD S5H» Lod—
CAEE M T — el L, 2 —W&BICRIEE#RE
RIS 52 T, 22— E— 3R oMLz
HigL7z, =777 — 3 3 VEshik i FaRRE R
xffioCu s A4 352 & T, SFC GO O &RiE%x i
LIZL® 5.

5.3 ERRTREOT7>7— MAE

RHIZERT 1%, BIBFEICS L TH Yy I4 v ETT >
r—MNREERER L. 7Y — MIAFEIT 6 M Sk
ENTEY, Ql4lZoWTIE 5 BB TRIZZKD, Q5-
Q6 IZOWTIEHMRA TORE T KDz, T2 TlX Ql-
Q4 TOT yr— MHEEZIRT. HHEAE TORIZ T KD
L7 v —bhHEHBIZOWT, Q5 TiE [SFC GO 122w
T, Bpo/zmlidzATL LI H? ], Q6 Tlk [SFC GO
o TAHAT, GHRUEPLEZ L LKL EIZDO0WTH
ATLEZ W] L) HMNE T I N TS,

5.4 REREORKETEANDOFH
SEOFERTIE, AL 5 SFC GO OEFHE - 4l
B & o T [FF 1) OBBEFHMICREEL 2w, FELC
LT, SRIOEB~NOSIMITETH VL LGS
ICBWTO IS ELY LW EEZH L, EBRBICHE
BERDI I VERERENICBIT S SFC GO D
BHHEIEEEHBICEELNTEY, FAEICHT 5
vy a VEBIOFERL 7 I ATEIC® L L.

6. fER

KRETIE, AEBTEHSLNERIZOVWTRN, £8%
WECTHRDL, B, 77)r—arvx {4 YA =L
72816 %4 (BIEFHEIZ 839 %) D)6, NEEshzT—%
DO RFMMIFAEE S SN o 12 ED 69 B\ 7z, %
D7z, KR THET HHEDOTF— 7L 14T %5 Th 5
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Fig. 4 Number of exercise posts by day of week.
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Fig. 5 Number of exercise posts by time.
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Fig. 6 Number of exercise posts by exercise intensity.
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v ya VEBRTRICEESNS 2 00 R (T
AT T SN BARBEORN E FZTHG L 70> M A
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ERWIE I I A N LD LFHEIXTIANTH
D, 209 E57T ABFHE (BROFEAED 7.6%) Tho
7o BIEFESER LG8 1930 kot v ¥ g viER
TR LT, axv baownizty ¥ g vERfEi
205 1ECH o7z FfaHfh~OiAka A ¥ UL 223 14T
Holz. HH1ODYFTATHDIARX Y NEDPEEF 7 T AD
AV NEDHH 92.1% & HD TV,

6.2 HEEEPDES

SFC GO ClFAXY— b T x>V nNv s 5o o 0
FTEE)T 5 2 & THEAGHOEEEOFHI 21T - 72,
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AR EE D 2.4 GB, TEIREHEIEH26.0GB Th - 7-.

HE&EEE Yy 7ofREo 128 LT, EuifilFo
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TR T - ORE SRR E L 147 22— FOW,
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D BNz,

R7IZHTE05KERT. RAFEESHO 1M
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ZORER, 20D T A /LN, ENEND T T A
ZICIET B K FAEORETREIZO VTR 3 ITRT.

75 A OV EBE 2 ¢ REZ T 7R, AE
BENPRONT: (p < 0.001). FHESEMIEVS T A
YR GER S AY, BT T AY BANER Y 5 A Y LI
B LEB I TAY BT AFEL) b/ANER S T A
TR T 5 ED NHDIE ) DS o7z, /INEB 7 T A5
TIILEB) 7 7 A5 LT 5 & THELEIE N, KE
FIEEENCHTR L T AR RII/NER 7 5 A7 DIE )
75‘7%%)‘0 7.
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Fig. 9 Dendrogram of students’ exercise time.

FERHA T AP L2 R S RIS B R OSSR IR
BIZoWTH 7 FAS M TLIRERAT 2R, ARhE
PELNTZ (p < 0.001). [FERIZFEITH L CEGIIRM T
WCHESNZREBICOWTOAELREIELN (b <
0.001).

HEAGEOER & LRk N F o Th 7 T A
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DOFEEHIE % t MEA AT 726 R, AELEIMION
72 (p < 0.001). /WNEFTZ 525 DNEIIE KT T A%
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SEHEBEEEIC DV T, AINRITY T A L HATS T
AL EWB L TENZ L5 h otz 77 A BOREKS
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7 (p < 0.001). FHHEFHETIE, 7T AFHT o HE
i ol 25 p=013 & L THEEN B LN L H o /2.
T/, FYHERETO t BiE TlE p=0.001 THEER
"o, WNRT7 IR LN EHITT T AT DT SR
BN HEEE N2 Do Tz,
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F3 EHRMICIED K T A OfaHE

Table 3 Statistics for each cluster based on exercise time.

roAx% | N M) | EBEAR | EEmIRR | TORmm | T | ms
23Ed s 5 2% | 222 A (113 A, 109 A) | 33 A (14.9%) 3049.8 3.6 [0 3.7 3737.9
NEE) 2 5 2% | 382 A (238 A, 144 N) | 68 A\ (17.8%) 186.7 2.4 [A] 4.1 3233.7
Fa SISO K 7 T A OfEHE
Table 4 Statistics for each cluster based on steps.
roA&% | BB &) | EREAK | TR | TR | THERER | TSk
LSBT ALK | 293 N (164 N, 129 N) | 47 A (18.1%) 1599.0 # 3.6 [ 4.1 [8] 3622.5
INGIT O T AR S8A (4N 4N 1A (12.5%) 1137.8 3.5 [ 3.8 [ 588.8
0.200 - HESALNT (p < 0.001). I LY, BARRYZEEhiE
0.175- TR HREDIT ) DBFEEDORFRE L N2 L5 h o
0.150 7.
0125 ] 6.6.2 S ZEE D EEIETOEEDEL
01004 WA, FEAEDHMIE 2 T U T R WiEE 2 &9 2
0075 ] WHEET 2. Al EE 2R LEIL 6 HH D
0'00 Z 9 TR 56 11 - 7.
.050 A
TR L 72 i E o B 203 B IR 0T 1.52
0.025 A > = VERH S S - >
mwﬂ — [g T%U,%OT&V%éTHL%T%OK._®QO®
' Exs BIZOWTHRERITo 2 E ZABERENALNT (p

10 FHEOEEOBIRK
Fig. 10 Dendrogram of students’ steps.

LTHRFELEI] THY, RIZED-27201F [TT A 10
THRAGEP OB L5 | WEOEFLD b 1054 <
EEIES ARG E M) ] THo7/o. —FH T,
(RN FRERIAT L] L) ED RS F
YR AL %, THOMIPHIEL %2 30 9 5] WKk
S PIGEBIEE D e o 72, e, AREITIIRE 4 AL
LR LRE R R R) L LT 5.
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Fig. 11 Ratio of high-exercise and low-exercise clusters in each

class.
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A, FEIZE o TTAREEFHHPHETH ) I - D 2
Moz EHITRIEBE N,

7.3 SHBRORZE
RERIZBITLXED 128 LT, FEOY AT LFH
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BEDOL R INBITOEND. 6.3 B TR FAEOERL
TeRA Y MERDE, 100 235 DFEFYIEOT 7 A »
B L 72 100 BA ¥ N OAORE CTHEB 2T L2 &
e S ERMIAM Z R 722 L2505, FHEOBERRIE D F
Bl E-oTwE. Z7ITAXA= DT MIH
LThH, FETANOALADFIHE HoTwiz, 72, Fihi
BOT = F Q4D [MADERIZTX Y ME L2 &
DELAR?] TlE HELZHEOREED [ %9)
Hbw| LAKLE. 220, ABETIIIR* 2374
BOREIZOWTIRRS.

Y, F VI EBFREIIBI S SA/TA ORIk
IZOWTTHh5b SHOETIE—HOFELLZ T A
A= FMOFERNIFLTaxy Loz EDD, SA/
TA & LRI, BMLZPAEICHLTaAY MY
LIRS D2 & THAEIZL D a4 v MERRE A
N=FNVET, X027 2OFPREHE 2 50 Fetk:
Wb F72, SA/TAVREOHRKE Ly v a V&
BORERETAILICE T, BBETLHREIZE > TOH
T bEFN=varonktb RAIFNLIOTERZWAE
EZOND.

WIS, KA ¥ MERROHAL - IHEHTEIZ O W TOMET
HoH, BAEOY AT TR, MET 7 A U R
B, XY MLZEEIZRA Y IDASL., HZkou s g
VEER QSRR ER L2l S b, FENRA U B
BTELREZMERTIETY AT 20 HABE 2w
LU EZ NS, T2, Q6D [SFC GO % flio T
AT, GERCGEDEZ 7 LK U722 DWW TH A TL 2
B Lw ) HERTIX, SFC GO 2T A2HER A
Y T4 TVRRY S EFOBRPERIE O T
7o, RERTIE, SFC GO % U 7R EREO R
flilZATON RN EVNFAEIURZ ENT WO TH L &
EZHNA, SFC GO #HIEIIMHHTHZ LTI KRA
VNERERETELEEIRE, LDRVEERAS L ThWn
MAFFFIEE LRV LETH L05, KA ¥ P OERIC
Lo TRETEEINDL L EDFEDOHHT L EF N —
Taroi b E R FRHZE L EIERA L MERRO SR
DENNRIERHEIZLEZ NS,

$72, SFC GO IZ X 2 #EEABRORMSL T I 2 =7 —
Ta VEEEANOBERMEOFHICOWT L S EROEED 1
Thb. KERME T, FHAORERHINOEEL 7 7
ANTOEBFLFRO LA DTz T L IIFERT & 7275,
SFC GO IZ X2 HRMMEIETAICEHliTE TWwiawv, Zh
SOEMMERRT720121E, MOTFikE O BERD LS
THhb. 72k 21X, SFC GO %E AT Zoom 7 & D
Ba3az/r—ary—NLoOrEHNTorotr I 4
VEERETEONLHER L O 7 5 AN TOEER
FROLEREEZEILL, REHE» O I SIS L
TEBRBERET LV AT LA EDORE R EVEITFHR
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5. O BEMERIRT 7200 SFC GO Dk %
LT L ORBERDPGRORED 1 DTH 5.

8. F&®

COVID-19 IR TFIC &> TH Y T4 Y TORfEE 2o 72
HBEORFEIZBNT, MADAY— 71T 7)) 7 —
> a v THbSFC GO % 1 7 HI§THERE - Fss%1T- 7.
SFC GO ZAY— b7+ VbV HIZL o T —HF0EH)
HEHE e - IRV BV ET LI EHWEETH L. T2, 7
FAA— FAILTORREEOEINEZ BIIZY — 2 v b
T MU — o R ER L EBRICKE L E22#ETS
839 NDFEIKT LT, v I4 VHKERETONHEZE
L 7.

816 NDFAICHE PS> A~ — 7 % 12 SFC GO
A Y AM—VIIKIIL, REHED S HEINSHEIC
b3 2 BRI OB & RSk T H AT E . Ny s
I R TRV EBRBEEALI LICL T, HEER
HoEBIORLER D 1T 2 & THEIGEHIH T S A OB BAMK
WZ EEHLMNIL 2, REBTHEE L2V AR—
RHNZ TS S NMRNE L Z a3 5 BTzl
N, ERNL ROV TR

KT, S RIORBUEZ ERfesigr o 85 Lok 4 7
RPN B R FRTHIEIZEY, SBDF 21 VMEE
FECHFESG LEBL2AHRMAELN. —HT, #2b
OB RRR KR EMEEDLZINERST, )
T MEERETT — 7 PR BOAFEGIREL Tw
CEEZOND. ZORNT, KRETEM L 2 AHE 2R
AP HELNZARIE, KEORERET K- AT A
WZBRS ik 4 RBH CIEATE 5L E 2 5.

9. ZThZhDEEDKE

fea AR, Kk, g, THILNIEERICHE, SFC GO M
BrFERUE 3 & CWEBREROIY) £ L b ETo720 FIZE 11
H, Hi¥F, BH, o3 SFC GO BFIC#HEDbL o7z &, K

B, MR, KB, B, ML SFC GO OB L O
REZEZIT- 72,
BtEE  APfgel, JST, CREST, JPMJCR19A4 O %

22T bDOTH L.
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