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Proposal for a Simple Immunity Experiment to Improve the Implementation Rate in
Basic Biology in High School Science
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The results of a survey of 64 classes of students in 13 schools over a
five-year period showed that as few as 42.9% of the students were able to find phagocytosed
hemocytes without the assistance of a university student. The results of the study showed that
changing the foreign substance from black grains to fluorescent ink improved the percentage of
students® ability to find phagocytosed hemocytes on their own to 88%.

Initially, many students had difficulty in collecting hemocytes from living insects, but with the
help of our university students® team teaching, nearly 100% of the students were able to perform the
experiment. However, the development of educational materials that provide blood cells instead of
the insect itself, which was the original purpose of this observation and experiment, is currently

underway using a cell line derived from the blood cells of Mythimna separata larvae.



in vivo
in vitro , 2014,
,55,14-23  in vitro

in vivo

in vivoE5R

I

1

42.9

X1 in vivoFEBR & in vitroFZERDIE

€Y
(2014)
42.9
@
©)
( 2005, ,20,73-78)
)

in vitro



(5)SEM

€y

@
(2014)

®

NIAS-Ms23 NIAS-Ms24

(€]
in vitro

(5)SEM

o

Al

SEM

SEM

Mythimna separata

1000

SEM

1000

uv

Al

uv

6

uv

in vitro

uv

Wind Fire

8.9y m

25

NIAS-Ms11 NIAS-Ms21

tween20

Wind Fire



in vitro

uv

BI2 gyt ammensnen

AlRUVI A F2BIEBOT7 - LERENMODRATF—Y EICIEB LT
WEERL, BRZLF VY TINT—LAZYFTUVS M4 FZ2BEEL,
FHMO 7 — LEH SEHL1-BEERT.

1M VRAVRAMBOLER, 21UV A4 FEEEHROLKE

ZRY,
KEDIRUVZ A FERL, ZMEDRBEABRH Y P74 NVLEBF LT 2 Y AMBRERT,

~

NI —~ 100 -
@‘W‘Ey g 4
bisvl[ NS ¥ g0 -
g 0] :
S 60 4
5 50 4
+ 7 B E ol
SOE S 20 1
s S  —
7, WK 2 FkA > 7 SAYT A o
FETD h i

VL kR E3 SRRETIRNCHT H1RHHLY ORFMERL LMK
WIS TIDERIHIREBTLT 7y FIEBEEN B EETL
BERZ  (p<001) , SBimEREERT,

STEEERY 1

@

®

(PTU) TES(Tris EDTA Saline 0.1M Tris HCI 0.12M EDTA .
0.15M NaCl pH7.4) ACS(Anticoagulant solution 0.098M NaOH o N
0.186M NaCl 0.017M EDTA 0.041M Citric acid pH4.5) ’\5'{;’
&
25 4 o ‘.;')
@ ) PTU TES -
ACS 48

K5 HRIZART 504 aghhoimEkig.
A — =%, 10pm% 7”7,



NIAS-Ms11 NIAS-Ms21
NIAS-Ms23 NIAS-Ms24

24K05952

? IIIIIIIII |IIIIIIII IIIIIIIII IIIIIIIII IIIIIIII
o IIIIIII IIIIIII IIIIIII IIIIIII IIIIIII

K6 HrEAARTH7 VA b UYhomBRoORRELIEHS.
HROL LTS DETL, KR ORI Z 7. S, mERKICRAERD
HRIZRL, AT —A3—E, 20umE T,

(5)SEM
(O)) SEM tween20
tween20
(2014) 50 . , 55(1), 14-23.
, , , , , & . (2021).
, 62(3), 122-127.
, , & . (2021).
/ , 56(3), 31-

34.



65

2022

43-48

DOl

62

2021

122-127

DOl
10.24718/jjbe.62.3_122

56

2021

31 34

DOl

2021

21 26

DOl




2021

11 19

DOl

17 2 7

Tomomi Sawa, Yuki Okumura, Hiroshi Matsutani, Yutaka Nakamatsu

PRACTICE BY UNIVERSITY STUDENTS SUPPORTING OBSERVATIONAL AND EXPERIMENTAL CLASSES USING INSECTS

56th BIOTA National Convention and Scientific Sessions and 28th Biennial Conference of the AABE
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Team teaching style for science observations and experiments by university pre-service teachers for NWU strand members

Lesson Study Approach Workshop at Potchefstroom Campus of NWU
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Delivery classes at elementary schools by a team of students using insects as teaching materials

The COMBER Environmental Education for Sustainable Development in Communities,Faculty of Education
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Planning exhibitions according to learner®s interest in insects by pre-service teachers in Japan:the case of the “ Child
Experience Festival” and “ Life Lab” exhibition
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