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Effects and Impressions of Flipped Learning in Linear Algebra

Takanori MATSUBARA *1

Synopsis: In the first semester of 2022, “Linear Algebra” for first-year students of the

Department of Mechanical Engineering was taught in the form of a flipped classroom. The

teachers gave the students an assignment before class to watch video contents and organise

their notes, and the content of the class was mainly based on exercises. Most of the students

who attended the classes did the preparatory work and participated in the classes.

Regardless of their basic mathematics ability, 95 % of the students who were not deficient in

attendance and work on assignments passed the course. Compared to “Linear Algebra A” in

the second semester of 2019, which was in the regular class format, the average final exam

score for the classes conducted in this flipped classroom was higher. This is due to a decrease

in the number of students with low scores. A questionnaire survey of the students regarding

the flipped class revealed that the class format was well received. This is thought to be

because the students felt that (1) they could prepare efficiently with the video contents

created by the teachers, (2) the preparation led to a better understanding of the learning

content, and (3) they could practise the content in class and ask for support from the teachers.

Key words: preparation work, flipped learning

1. [FCHIZ

THREHIRTFTHHARFIZBNT, NEYIFE
OEFHENEETH Y, B TEOEWEEN
KOOLND. THEROFFHE, EMREOY —L &
LCHAT S Z L2 RHHICENTWNA T2, #0iK
LOHECHATIEZEESEDHZ ENEE L.
L L7 b, NFEEDEEFR E TORERIS
LEBE R ORI AT OENH Y, KEOGA,
BENGIE SN FAEL —ERB Y, kL
DR B DIRFEL I TS, ZD®, #
BOMERLERD —FREOHETH D &, HfiE
FECHENEEND. B2, 2% 1T ONE LNFEA
1 EERINERIRY A ML) TR

-41-

(Received Sep. 9.2021)

TWRWEENSLT D & MOy OFEE T &,
ZOMATHET X, ZOHROEFIITE DT 20
FAENEAEN, BRFENMETHEAL LB D
ENLTHEBICHIBEEFZATHND-9, it -
HELIZERER2 LD ER-oTLEY (BBAA, #
BIZIERF 72 & ClIoEERME, HAEIIEENE %
FIEDDHEFERZNEFNEEND) .

FED XS Ieteh, MIBRBFOREITBNT, B
BTyt Ifrala=r—a sy
—LVEIEH L, o7~ MGERRES, Kl
¥EDAF—LEZRH LT Lo FRIRELEE L
TX V2. ZOREE, Bilar T Y PREERL
720, MVIRLESZENRTEDHZETHoY,
R3O X DI, RENRZREE L CHEANCT



PR

B9 2T, WEPLORESZ TSI, HiE
ERESRoTVIHIREZZIT TS L) Z &
DbhnoTEl. 7L, ENORFEDTE &
H e SR 2 E T 1 HEEY 5.9 Ky
& ENTWVD I, —FZETERT HNFITEN,
FESLEBEHEY LARWRENST D &, MR
ICEREN S L, AR 2L BBAESIND.
AT TI, BIERECEICBWT, Bila 7 v
VRV TR E E PRI T D I A S L
ZDOREEFRE DT L TEHBEICH T LI
WT, RELE.

2. REREORHH

RT3, MY OF T B NEE T8 &
LCEE a7 Y 7 O CEANCEE L, i
RFIZ 2 OBR AR - B - JOH - R IE ¥
R AT 9. e RERR L KEREOFX
RS &, ERREON LRI E < 9,
AR - FEIER - b & & B DR & e ko
MEDENTNICEY BWAIRE L5 LA
ENTWD 6O, —FT, RENRFEICRESMC
BN D D 2 L, MY E N REEYIEIC AR
RKENWZENRFET LN TND O,

— R 72 KRR E O AL OB 91X, Table 1 @
Y THD. B EETIE, PO 255 THI
BIONEDOWHRE I Z 72\, 3043~45 4y TH LW
FENREHHT S, ED D 20455~35 4T, #2¥
NAEDOHEBICER YA, ERERBZ /o720
5. — 5T, RERRETIE, HLWFEENEORH
L, Bl T o VIc kD P TR o TV S,
DT, BERT, TEICKT 2EMxIS E
AR D 15 43 T IR\, FR 0 OREf] 2 185 05
BraEFERT 5 E W) FIERNREIN TS, DT
W, RENTHYHE — =ik, ZilE %L

PEZEDAT I F56

HWIEDa I o= — g UL, BRAEESOM:
BIZEDE TZMAEDHENK D Z LB TE, @5l
T K| ANV
FTEBMOBE = T Y OEARBREY i, R
DELEPREI N TN D 9.

< (5L, 1 hE w7 =8hE 1 A)
A& & &

fhD B & I ERK

I—ETEIRZD

S E DR 2 A ZIZ L
FEEXOEZIALEMZ S

T=A— g EFHATS

FEMEIC R
AR BT 5 KSR E O EH T, kD X
IR INTND D,

O M, BERERBWER DAY, IEEE
FxZDOHBMERIC
T 5w BRAR O Wi & 72 5 BARBBE B4
EEhE & L, MZREREHVANEIZONTO
e A Bl ) XA Bh I
AR D FRZE AR BhE 7% T 2 3 Tl 2
7o — MIERIEBWLATE D, EAR
IZELE LT, WREER O mide %

©

)
®
@
®
©®
@
®
i

)
®
@

3. WERBZORETYI Y
31 ZEMZERBEDAELHER
FUTA VERETERTARELB IR HITH
70, ZiEEL DM TR 1 FAB L OEE
RE T R 7T AziedE (BR) 4 41 LT, X
v N — 7 BREICET AL B 2 o7 (Fig.1) .
HEWADORAIZET 2 RIZE TIE, BEICPC %
HOFEN 875 %, A~v— K7+ EEHOPAEN
100 % & 72 ~7= (QL.& 3.) .
A~— N7 4 DOIBEEETIL, 26.6 %5 HEHILR,

Table 1 Comparison of class time in traditional versus flipped classrooms®.

Traditional Classroom Flipped Classroom

Warm-up activity 5 min Warm-up activity 5 min

Go over previous night’s homework 20 min Q&A time on video 10 min

Lecture new content 30-45 min Gulded' gnd independent practice and/or 75 min
lab activity

Gulded' gnd independent practice and/or 20-35 min

lab activity
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Fig.1 Questionnaire results on network use for students of the Department of Mechanical

Engineering.
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Table 2 Learning process in “Linear Algebra”
for the first semester of 2022.
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Table 3 Course content and format in “Linear Algebra” for the first semester of 2022.
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students  registered in  “Linear

Algebra” for the first semester of 2022.
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Table 4 Comparison of final exam
results between flipped
classes and regular classes.
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Fig.3 Comparison of final exam results
between flipped classes (FY2022) and
regular classes (FY2019).
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Table 5 Questionnaire survey for 70 students registered in “Linear Algebra” for the first semester of

2022.
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Fig.A4 Aggregate results of class evaluation questionnaires (11 July-29 July).
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Fig. A4 Aggregate results of class evaluation questionnaires (11 July-29 July) (continue).
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Fig.A4 Aggregate results of class evaluation questionnaires (11 July-29 July) (continue 2).
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