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A Trial for Blended Classroom
Introduced Flipped Learning in Linear Algebra:
The Role of Preparation and Classwork in Questionnaire Survey

Takanori MATSUBARA *1

Synopsis: Blended class of “Linear Algebra” for first-year students of the Department of
Mechanical Engineering by introducing a flipped classroom was designed in the first
semester of FY 2021. Based on the results of the class and the questionnaires to the students,
the effect of the preparatory assignments and the roles of the distance class and the face-to-
face class in the blended class thought to be as follows. The results of the questionnaires show
that the habit of preparation was established by imposing preparatory assignments with
clear tasks to be done, and the level of concentration, understanding, and learning
opportunities in the class improved. Since students can make notes at their own pace, the
preparation work in the flipped classroom promotes the effectiveness of the class and the
subsequent review. Distance learning allows students to study without being bound by time
and space, and is considered to be a suitable teaching method for students who have sufficient
concentration and motivation to study alone. On the other hand, although the face-to-face
class is limited in time and space, it is expected that this class format is more suitable for
students who enhance their understanding through communication with others.

(Received Sep. 8.2021)
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Table 1  Questionnaire survey for first-year student
in department of mechanical engineering.

TG | B LR 1A 75 4
FAE SV | Forms 2 H H Uiz Web 4
Sk E HRALBRTE B =R (2 C okt i TR HE
FRAHAR | 202144 A 12 0 (H)
FUCRIE | AL 75 22 (B[R 100 %)

AHAIEE E AR (R
1L BZECORZBFPBERICEHNTE S PC
TV F402 GER)

(A1 K| R
5 41 55 %
b5HTEHBIE X 72 15 20 %
AN 19 25 %

4, RA=—hL 7 Fx ko

TWET1? GEIR)

[EIEES OB | FERTEEL
FoTWb 74 99 %
HIlr—T72b5f->Tn5 1 1%
HoTuhan 0 0%
8. H=ETHMHER 1A omiEEx
HxTLIEEW, (HHTR)
R FE ¥ | AERHEEL
I 1| PR 53 71%
10GB UL E 4 5 %
10GB UL T 5 7%
HING 2R 12 16 %
25y 25 1 1%

9. BEATHMMEEZR 1 22HHY oBmERE

A TS,

(H HFC)

[EIE=S B % | AR
HHE 11 B 16 21 %
10 GB UL |k 21 28 %
10GB UL T 23 31%
FIR L7203 72 0 409 1 1%
HING 2R 12 16 %
25y 25 2 3%

Table2 Typical values for the amount of traffic per
90 min required to view a video in
Microsoft Stream'?,

B ] D iR 5 2

90 dHiz Y DilfEE

~ )L HD (1920 1080)

130 MB~2.

0GB

SD (720X 480)

130 MB~310 MB




PR

HEAES — A Thod~vA Y 7 D
Microsoft Stream (23T, BhEEIEIC LB @13
BT, BEOMEEIC L > T, Table2 L 57
LI ERMBLNTND D, FIHERESCHAKIZE -
THERDD, KIZ 90 7 OEEGTE 21T > 72854,
KR T20GBUk/NT130MB) DiEEELZET 5.
1A AERENRH -T2 T 5L, 20 GBX4A
=80GB Mg KICHME LR BEE LR, BER
DARETHFAENTHAREERE W R/ TH - T
t 130MB X4 [A] =052GB) . £D7=®, Hil), H
T OWE[EEDEHIIR & 72 HEREESC, KEFEOE HALEL
BE AR ORI 2 FAEICEID -,

2.2 FIALE=A >S40 Y—L
BRETIL, ~A4 271V 7 +ED Microsoft Teams
(LLF, Teams) , Microsoft Stream (LA F, Stream) ,

Microsoft Forms (LA T, Forms) % ZihZnAIH L
7o, RFEOFELHWMEIT, ~A 70y 7 Ml
Office 365 ICBAL T, BT M B AR E B T
STWBHED, Oy —ANFHAARETHS.
Teams |L, F¥ v XA E—=VZ VT AH A L
IRV LD TE DIERER, 7 7 A VbR E T A4S
o IA4rvala=r—varEBEL
TET 7V = arThh. BETE, THRER
B F—LEERL, RER (F— 2 EARTET
T <, HIRNY % 38 OWFFEERT T H RN L72) <°

PEZEDAT I F56

BE 7 v 7' e — ROWHAE B Z 7ol FAEOFH
SRR E LD Z LN TE B2, [HHROBE TN
UL Z V2 < V. Stream N Bl &2 7 v 1 — K,
Forms NA > 74 2 CTT v /r— MiHENAREZR Y
— B AT, Teams L HETE 5. WTFhoY—Ld,
PC R°A~— N7 4 U FHIRKOFEFHIZER 2 <, £
NWRTWNWT T r—a U ThD.

2.3 BEDERAZELIZERK

FRIGARECA L, B8 LB 1 AR A 52 CRiTHIBHER
OFRFE (2 Hifir, KiER 2[R) TH 5. 2021 4F
VL, M TR 1A 754, BEEA 64, B
EFEA 7' r 7T 54 (BEWR) 2 4 D& 83 40
ZEERGER LT-. Table 3 12, SRERICIIT LI
WA -« R & FRESCEEIZ DWW CHEE L 72,

AIZENL, X7 bV AT - ATHIR D FERER 7 50
WO ERDDNETHD. IR EOHM A%
AT LH720, PEHEHIZOBEITIZOWNWT, —ED
PR A SR D, 1HERFOHE CF OMfR 2 B - T
SH5.

FEIX, Teams L 0 523 1 B ERNIEE S hi-ik
BEREZ L LI, THEEAYERNICHEEEL, — b
IZF &, Teams OFEHKEEL Y, /— bDEER
FEBEE LIRS, BEERIE, RERD
ATH KRR D 2359 & Lz, ZOMREENLD &V
AT A BRI T E WA & LTz,

Table 3 Course content and format in “Linear Algebra” for the first semester of 2021.
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Table 4 Preparation video content and video duration.
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Table 6 Attendance and submission of assignments
for each class for 83 students registered.

[E]* S T RE A
1 | 78 (94 %)
2 1777 T@3%) | 79 (95%) | 77 (93 %)
31776 (92%) | 77 (93%) | 76 (92 %)
4775 (90%) | 78 (94%) | 75 (90 %)
5 1774 (89%) | 75 (0%) | 74 (89 %)
6 | 73 (88%) | 76 (92%) | 73 (88 %)
7 1771 (86%) | 72 (87T%) | 71 (86 %)
8 | 70 (84%)| 72 (87%) | 66 (80 %)
9 |69 (83%) | 72 (87 %) | 69 (83 %)
10 | 71 (86%) | 73 (88%) | 71 (86 %)
11 |70 (84%) | 72 (87 %) | 70 (84 %)
12 |66 (80%) | 70 (84%) | 66 (80 %)
13 | 67 (81%) | 69 (83%) | 67 (81 %)
14 |67 (81 %) 67 (81 %)
15 | 73 (88 %)
16 | 64 (77%)

* EIREEORERNTIL, THE TR L. ERiE
ERFO ML, REREORH THER LT,

Table 7 Frequency Distribution of Attendance and
Number of Submissions for each class for
83 students registered.

[F] S T A PR
0 4 (BG% | 4 (G% | 5 (6%)
1 1 (1% | 1 @A%) | 0 (0%)
2 0 (0% | 0 (0%) | 3 (4%)
3 2 Q% | 2 (%) | 0 (0%)
4 0 (0% | 0 (0% | 1 (1%)
5 3 (A% | 3 (4% | 2 (2%)
6 0 (0% | 0 (0% | 0 (0%)
7 1 (1% | 0 (0% | 0 (0%)
8 0 (0% | 1 (1% | 0 (0%)
9 0 (0% | 0 (0% | 1 (1%)
10| 0 (0% | 3 (4% | 3 (4%)
11 | 0 0% | 3 (4% | 4 (5%)
12 | 2 (2% | 66 (80%) | 13 (16 %)
13 | 3  (4%) 51 (61 %)
14 | 5 (6%)
15 | 13 (16 %)
16 | 49 (59 %)

3.2 B#EMKLHABRERDOE R
Table 8 (2, 2021 4FJERi#lic” L FEIRETE

TR o TR, 2020 AEERTHIICA VT~ v
RRUGE W12 23 D 2 T 2 72 - T2 AR 2 0 W R 5B
D RBOELR AR VRS 2R T. 2EORD
2019 FEHEMICHBEREOHL TE I oo Uiz
ERF LUV TE IR T-IBRECE A OFfEEL
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Table 11 A Question and answers regarding

preparation time (60 respondents).
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Table 12 Frequency distribution table and mean of
preparation time (60 respondents).
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Table 13 A Question and answers regarding review
time (60 respondents).
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Table 14 A Question and answers about easy-to-
learn class formats (60 respondents).
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Table 15 Advantages and disadvantages for distance learning and face-to-face learning.
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Table 16 A Question and answers regarding review
time (60 respondents).
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Table 17 Relationship between preferred class format
and grades (60 respondents).
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