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Development and Implementation of the History of Science
and Technology Program for Understanding of Technical High
School Students about the Nature of Science

Dong Hyun Seo - Young Hee Lee" - Hunkoog Jho!
Dongil Technical High School - 'Dankook University

Abstract : The purpose of this study was to develop a program for the history of science and technology
in order for the technical high school students to understand the nature of science (NOS). The program
was composed of the six topics based on the textbooks such as convergence science and physics I, and
was taught to 290 10th graders at a technical high school located in the metropolitan area. The
questionnaire about NOS was asked the students before and after the instruction, so as to investigate the
effect of the program on improving their understandings of NOS. The analysis followed t-test and ANOVA
using SPSS 23.0 for Windows program. The questionnaire based on the conceptual framework of the four
themes of the NOS (Lee, 2014). The research findings were as follows. First, the program was effective in
improving their understanding of NOS since the t-test result was significant statistically for the overall
domains of NOS (p<.01). Second, there was no significant gender differences in the understanding of
NOS among technical high school students (p<.05), neither did their majors (p<.05). Third, all domains in
NOS were statistically correlated (p<.01), and in a particular, each domain was consistently correlated
with the aspect of the nature of the interactions among science, technology, and society. Hence, the
further studies should be conducted to examine how the history of science and technology effects the
understanding of the NOS and how the domains in NOS affected each other.

keywords: nature of science, history of science and technology, program evaluation, technical high
school students
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Table 1. The information about participants in this study
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Figure 1. Research Design
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Table 3. The topics and NOS related for the history of science and technology program
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Table 4. The comparison between pre- and post-test about the four domains in NOS
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Table 6. The difference of the students’ understanding of NOS according to their majors
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A AR = x}%lm o 3.37 0.50 0.80 0.53
el 24 K| &27t] Rl 3.33 0.30
Azejo|colwot) 337 0.37
C]R| & A R}A o] 1} 3.30 0.49
RFEAL 22| ~EIA ol 2t 3.26 0.53
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A EAIZ A ~EIR o 362 1.76
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YA E AR Aof 2t 3.60 0.48
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AP R2 R A AR o] 7} 3.48 0.51

XA ArEAL 367 0.65 1.57 0.18
K| &Z7t] Rl 3.46 0.28
Amejo|colwot) 3.49 0.33

*p<.05, **p<.01



70 Xg3-0/gs| - 2812

St Axt= 2A5H EARCR 59ulshA] oot
57, p>.05). Z4A EXAdstn vl A
AEF =] RPo|7t Qe S sl
A
o
0]
AN

T
5
o —_
ol
o

e
-
i)
o d

|
wite) st} zlwet Tete] B
S

g olshel Aol gl e 9EF 2 U9
)ea L2l anKoz v

sto] AGETHH SHatn S AN
Rololl= Agrgio] wate] 2ol cigt olshe
2 2 ot 72 ANY 4 Aok =g o)
oy geto] Baol ofgt ols) FEZ TAAO
e o, AR, AAAAZA] Bt Gl

M

= o
AR |7} 34302 1Y B AE
2903, S, Fshe WHoRAol Yato] By
ool AFEAI} 3.89, AV, ALmst: W
oMY Yoto| BA ot AEATEAA
Sdolatrt 3.62, Telm WAl wetit 71, A
of YEAESHE Yoro] By d9de AFSAbbt
3842 7Py &S A% ZuE ¥olon], AA o
QoML 3672 AHEAIL VY Ee

2 rlr ol b ot 02 82 1@
g
i)

202 HEPGTHp<.01).

fu

o)

1

1)

0 2

1

re

oXx J

of
2 18 rie

Ans o
gict. oot o] Mo we} olsiEst e Wt V. ZE 2 A
o] B4 dolo] traA UeRgAg SAKoR o
ojujgt Ato]7} glon@ Myo| whE pare] £ i -
oleh xfolrt gickn W 2+ ity B B AT moshe wAAYY griel 8
I oo #E ge A0 BETIEA &
4. TFStO] BA a7bx] A 7ho] gmaA O LWL JITeln, oF AR S4st
13hd EAA HeFoen mRIBe 53
SFo] B Ao 3 3= R AlstY S o H
% ﬁ;oﬂ}\iE ﬂ]»é_']"7]%/\]> ﬁiﬁﬂ% 7HHE]_ E,‘-l ﬂ‘lﬁ—‘]j 1‘:.: O—JH—Z]OH %f;?; ﬁi]'ol—)\kq E4-|:|1_. L
golo] BAsn S wix gue wepe 0 one HEes SIU SEH
oo _ S, wsehn et weuge AAls gt
2o that olale] FrE RAbshe At FAf co - -
y ) 7| eAl 49 m2 I TAAd EXNSLY T
P wte] B4 gols 1 Buurlg A T oeoeRE e
Table 7. Correlation among the four domains in NOS
54uel I 2 3 4
g LA AARAS e 2y 1.00
3 2. wTsle WA Hle] By 020 100
[¢]
4 3 AfsHs Wl o 24]0] Tjsto] B 0.09 -0.05 1.00
B4 15} 7)E, ARSIt AbSARS SRS Tfsto] B 0.35%* 0.22%* 0.22%* 1.00
Al
° 5. "Al 49 0.49** 0.62** 0.64** 0.62%*

*p<.05, **p<.01



| oht olstol &ut
2 WP|eAt 29
sto] w4 471 o
A GolA EAA
2ojogt ol Uolm, 47kA] 4 F G

o=Aol W3t B o] 53] 99
W) AnS Bock ole Ye2At 29
m2 o] CloRgt WA} Alelet WA Et

o

ofr

o

2l

ujn
19

~|

- ol
o

19
re

2L
o=}

ol K }
o

ojo N
30
-
_>|"(_‘,
>
l

o 12 [H 22 ofn
ot
12
o
un
1
2 B
ofr

[m]

ol
= =

YESEA AfAAHA Bste] B, S8 W3t 7
ol gt olsleg %9 Ao muHd. of
2hd were] B stae oSl Wbt 49 x
23S BEoHE e SHLD PYSO] Bt
2ol that olsi2 Sidl mmsoletn & 4 9
=

o
T o
o
Ra)
r|r
71°)
3Q
i)
i
]
19
ro
ox.
=2
)
&
o)
ol
=

o S o
o
ox,
=)
o
o 9
ok

4w
i)
T
re
re
4
i
_E_L
2
>
T
iu)
v
»n
i)
2
Oori

o
o,

ol
i)
F[F
o
glin
=2
39
2
2

C
i
1o

Dall
2u
i)

N
-~

g

>
>
ol
S

o o
o e 2o 2
ol o

S
:Orl_".
A
)
S,
]

rr w2 nk
_EL
t
rg

T STRe I
8

Noox B o
3
19

R
1o 1o

10 M oox mr & orjr 2 0% o rr ox 30 2 & ©

o4
3

[
A
=
el

2 19 19 rlu
X
of.
18
2

O 30 1% ox £ oo ok M mo L1 1% & ooX of O
Etﬂr

ro J

%
oZ of

ol
==

un e rie

Aol sJutetol AW TSI L shF ol
Cha o]} itk BE 1
%

neade =4sta sy

A BRol/ Eupsolatn @ 4 9ok,

Aol ol obx] EAMC

g e ol4stx wre Al

o, Fgol e ApEstE L8y
3ahdl S5 Wato] EAo

djm
> ox
to

c M
oz K
ol
=
ko o
o 4> R
$O rE mfy 12 roh

rr wjn

o g,
o oo o

o% Ho O ox mlo
o
re ol
2
=
2 l‘|ﬂJ r
ol
<
o,
ol
=
=2

to O np fok

2
ET

o N

g
el
my x
rlo

I mo o RI 2 Jjm 3%
>
N 32
ol =
jo i) 2
ol
m 5
oL
= oo I %
3 5
E =
ry
i
9'15
S
N
B
2oy
10 of
18
S
BeC s
L R
- -I-r‘

rlr

1)

B

18

M o
S

>~
I
19 10 oS 2 HI oo R

S %2 2wy o
>

b}
o
_O'y‘
rr
dpp oL
reg
i)
re
B filo
i)
re
o)
o
ok
el
il

Lo 0=
o
>
rlo

dg)
i)
5
N
i)
>
ﬂ
=
>
ko
-4
1

| o9 2 ggo

|

J
oY o2 T Hu

rg O

0.

r

fm 12 O |J ok
2,

olsle sl Telr|eAt

e
o

Eore & ¥ rjeoox o B 40 2

B oox 1% 32 ox fol

o
=
I‘[I‘
N

ro
=

)
s

o OX.

o~ ["|O ;;

o o2
il |

z

LT
ol
-~
[©)
g+

)
rE
lo
U

o
1 -

illlg
i)

o 1o o

L x
=

o
m o g2
>
S~

_ ==
olr
K/}
kI
10 30 1o
N
)
g

ox rr
i)
i)
e
re
4

0. op & Mo T
9'[:
i)
X
= rhu
lo
ofm
ol
o
2

N
N,
rlo
=
re
wo T
ol
ok
O
s
=

ky =)
o m
%
oX El
ao
o
i)
19
-tT—" _|>.
Mo
i)
K
Ho
1)
ox I
1o
ne

ol
32
o
o2 |g
roh u
-t;‘—,‘ [
_|Ol <
T o
rn
i)
&
~N
-
S~
>
A
2

et BN URe
b Rggel oY o
o WA thRojzr
> g9 ot meid
J3o] LS
ciet w4 L B

_,,
o
Kl
S,
Xorr
L
A
ol
o |o
o L
o
o T
= rOlr
o



12 X3 -0|F8| - 2812

ox.
fo
MR
ol
o
oZ
In
1o
<
&
1
re
oX
=
)

>
ro e
)
[m]
4
2

1© jo &
H1
R )
52 of

=
o 2

el

In

1o

o o i rL Jjm
Da)

N
ofm —™
>xorr

=
e
29
19 =
N

rg
ol

In
tjo

o
)

ol
o
to mn &
o)
o o
N
T
>
o —T 1
4 o
e
jo
rlr ofm o
—_
=2 9

ox% o

rlc 4
>, ol

r
N
1A

)
Rl

ol
%
Rl
ol
%
Z
n
mjo
)
o

oZ U

un g o

£ 10 gt J
19
19

4 K2 rE e
100 |H

M
>
_ﬂl‘
19
i)
A%
N
1)
ro
1o
08 jm

h
o
rg
uige)
ol
ol
= ox oA Jm m O ox B oox Huopx T

10 o mlo oz = L= K1 U9t fb |4 Mo rf B

8 4o ot o 4% nuo 30 19 kI gl nlo

so ¥

rlr o
)
ne

o im
ox.
)
=]
El
Ho
E
)
1
-4
ox.
oln

> L2
S~

2

o

Akerson, V. L., Buzzelli, C. & Donnelly, L. A.
(2010). On the nature of teaching nature
of science: Preservice early childhood
teachers’ instruction in preschool and
elementary settings. Journal of Research
in Science Teaching, 47, 213-233.

American Association for the Advancement of
Science [AAAS]. (1989). Science for all
Americans. Washington, DC: The author.

American Association for the Advancement of
Science [AAAS]. (1990). Project 2061:
Science for all Americans. New York,
NY: Oxford University Press

American Association for the Advancement of

Science [AAAS]. (1993). Benchmarks for
science literacy. New York, NY: Oxford
University Press.

Byun, H. (2013). 7he influence of class using
the history of science on scientifically
gifted  elementary  school  student's
understaning about the nature of
science (Unpublished master's thesis).
Daegu National University of Education,
Daegu, Korea.

Collette, A., & Chiappetta, L. E. (1984).
Science Instruction in the middle and
secondary schools. St. Louis, MO: Times
Millor/Mosby.

Chiappetta, E. L., & Koballa, Jr. T. R. (2014).
Science instruction in the middle and
secondary school (7th ed.). Upper Saddle
River, NJ: Pearson Education.

Choi, J. (2008). Developing science teachers'
and their students' understanding of the
nature of science through the science
instruction using history of science
(Unpublished  doctoral
Busan National University, Busan, Korea.

Choi, K., Lee, H., Shin, N., Kim, S., & Krajcik,
], (2011).
scientific literacy in south Korea for the

dissertation).

Re-conceptionalization  of

21% century. Journal of Research in
Science Teaching, 48(6) 670-897.

Celik, S., & Bayrakceken, S. (2006). The effect
of a “science, technology and society”
course on perspective teachers’
conceptions of the nature of science.
Kesearch in Science and Technological
Education, 24(2), 255-273,

Conant, J. B. (1953). On understanding

science. An historical approach. London,



UK: Yale University Press.

Department of Education. (1995). Design and
technology in the national curriculum.
London, UK: HMSO.

Driver, R., Leach, J., Millar, R., & Scott, P.

(1996). Young people’s images of
sclence. Buckingham, UK: Open
University Press.

International Technology Education
Association [ITEA]. (1996). Technology

for all Americans: A Rationale and
Structure for the study of Technology
(Technology for All Americans Project).
Reston, VA: Author.

International Technology Education
Association [ITEA]. (2004). Measuring
progress.  Assessing  students  for
technological  literacy. Reston, VA
Author.

International Technology Education

Association [ITEA]. (2007). Standards for
technological literacy: Content for the
of
Technology FEducation
Reston, VA: Author.
Jones, R. (2005). How many female scientists
do you know? Endeavour, 29(2) 84-88.
(2010). life life

sciences and the roles of mentoring for

study technology:  International

Association.

Kaplan, G. Making a in
female scientists. Kaohsiung Journal of
Medical Science, 26(6) S10-S16.

Kim, D. (2015).

change in perspective of the nature of

The effectiveness of the

science depending on subjects of the
history of science-role play —The atomic
model transition and the Mendeleev's
table-.

periodic Journal of Science

Kim,

Kim,

Kim,

Kim,

Lederman,

Lee,

Education, 391), 15-27.
J. (2012). Study on the analysis of the
contents

of science & technology

history:  Focused on  science &
technology cultural properties at the age
of King Sejong in textbook for 5th grade
thesis).

National University of Education, Seoul,

(Unpublished master's Seoul
Korea.

K., Noh, J., Seo, I, & Noh, T. (2008).
The effects of explicit and reflective
instruction about nature of science
using episodes from the history of
science in “Composition of Material” unit
of middle school science. Journal of the
Korean Association for Research in
Science Education, 281), 89-99.

S. (2010).

teachers’ views of the nature of science:

Exploring preservice science

Biology vs. non-biology teachers. journal
of the Korean Association for Research
In Science Education, 302), 206-217.

S,-W., Chung, Y., Woo, A, & Lee, H.
(2012).
model for STEAM education. Jjournal of
the Korean Association for Research in
Science Education, 342), 388-401.
N. G. (1992). Students’
teachers’ conceptions of the nature of

Development of a theoretical

and

science: A review of the research.
Journal of Research in Science Teaching,
294), 331-359.

B., & Lee, H. (2009).

attitudes toward high school students'

Differences in
attitudes toward science based on the
use of science history. 7he Korean
Physical Society, 541), 1-7.



74 M5 -o/gs - 231

Lee, S. (2010). The influence of the lessons
making use of science history on the
scientific  performance and  attitude
-Centered on the chapter of "Travel of
Water” for the fifth graders in an

(Unpublished

master's thesis). Daegu

elementary school-

National
University of Education, Daegu, Korea.

Lee, Y. (2014). A proposal of inclusive
framework of the nature of science
(NOS) based on the 4 themes of
scientific literacy for K-12  school
science. Journal of the  Korean

Association for Science Education, 333),

553-569.

Marton, F., & Booth, S. (1997). Learning and
Awareness. Mahwah, NJ: Lawrence
Erlbaum.

McComas, W. F., Almazroa, H., & Clough, M.
P. (1998). The nature of science in
science education: An introduction.
Science & Education, 7, 511-532.

McDonal, C. V. (2010). The influence of
explicit nature of science and
argumentation instruction on preservice
teachers’ views of nature of science.
Journal of Research in Science Teaching,
47, 1137-1164.

Ministry of Education (1995). Technology in
the New Zealand curriculum. Wellington,
New Zealand: Learning Media.

Education  [MOE].  (2015).

Curriculum of High School Science

Ministry  of

Education. Sejong, Korea: Author.
National Research Council [NRC]. (1996).
National science education standards.

Washington, DC: National Academy

Press.

National Research Council [NRC]. (2002).
Technically speaking: Why all Americans
needs to know more about technology.
Washington, DC:
Presss.

National Research Council [NRC]. (2006). Tech
tally: Approaches to

National Academy

assessing
technological literacy. Washington, DC:
National Academy Press.

National Research Council [NRC]. (2012). A
framework for K-12 science education:
Practices, crosscutting concept, and core
Idea. Washington, DC: National Academy
Press.

National Science Teachers Association [NSTA].
(1982). Science-TFEachnology-Scoety:
Science Education for the 1980s (An
NSTA position statement). Washington,
DC: Author.

National Science & Technology Council.
(2015). The 2 Basic Plan for Supporting
Science Technology Gifted Students for
Creative Science Technology Society.
Retrieved from http://www.nstc.go.kr/

Organization for Economic Co-operation and
Development [OECD]. (2006). 7he PISA
2006 assessment framework for science,
reading and mathematics. Paris, France:
Author.

Organization for Economic Co-operation and
Development [OECD]. (2013). PISA 2015
draft science framework. Retrieved fro
m https://www.oecd.org/pisa/pisaproduct
s/Draft%20PISA%202015%20Science%20Fr
amework%?20.pdf

Park, K., & Yoo, M. (2013). The effects of



Sanders, M.

Scottish  Consultative

dlm
oh

81D SISO Trsto] EH(NOS

!

'science history based chemist inquiry
program' on the understanding toward
nature of science, scientific attitudes,
and science career orientation of
scientifically gifted high school students.
Journal of the Korean Chemical Society,

576), 821-829.

Rubba, P., Horner, J., & Smith, J. M. (1981). A

study of two microconceptions about the
nature of science among high school
students. School Science and
Mathematics, 81, 221-226.

Rutherford, F. ]J. (2001). Fostering the history

of sclence in american  science
education. Science & Education, 196),

569-580.

(2009). Stem, stem education,
stemmania. 7he Technology Teacher,
684), 20-26.

School Curriculum and Assessment Authority.

(1994). Design technology for the
national  curriculum. London, UK:
Author.

Curriculum  Council.
(1994).
education in Scottish school: A paper

A  framework for technology

for consultative and discussion. Dundee,
Scotland: Author.

Talves, K. (2016). Discursive self-positioning

strategies of Estonian female scientists
career and
Studies

in terms of academic

excellence. Women's

International Forum, 54, 157-166.

o
o
i
Ho
ret
=
o
N
I
>
4>
14%
|H
fu
]
o
1o
=
nt
N2
a2
oo
~l
(@3]

=
YaprleAt 49 L2 AL PEStL MO
24 apste] o] that olsho] olAl: w8 A
ang zAstEt. L2ode 15sa §%
et 2 22 19 BEIYE vlEro 67)9 @
71aAk FA2 pEEgon, F7lzd A
& BYY SHoT oY 20082 oz
Ageolch ¥ AP WS 9U 18 A-
AFE AR AAEI9l00]. SMES o] Hste] B
ol izt olshe EAstnAl L2 A g A
30| ME2 AAlst] 1 A ATES SPSS 23
2 ol gsto] BA BHL ANSIGC) Hate] B
ol gt e HYATOIN A 47t
A o] Yate] B4 71d ELee, 201412 4
R Bgsto] ALgalIch B A7 Auke ok
o 2 A, BAAY S48t sl ot
sto] ol olahol hgt APE-ALE Bl Zat,
Yaprlaat 49 m2a%0] SRS ofsfof
23} 9 702 Uepdet A, et
49 m2 0] ARt SRt SIS 4
8 % AP0l B Aol gk o2 Uehy
CF AU, ate) B 471R] GIzie] A
240l oJotel, V1A YUEL BF Y5 e
FBIAZL 9k R0 Uehgon, 53] 2 7
B JUSe BF Halit 7le, T2im Ao
EAgo] it skl B S AT
7 9l Zlo] wrElolc SHH, Wl 2At 4

m2oge IHNoE ojwA BPs

1

ZAo: wpeto] 27, Wel7|aAl m2 Y g
7t EUAIE g9t



76 M53 -0|¥3| - 232

RE D 7N mE-de HA

FH s =3 SF(EO-~ dc)=3 L=t H=eh
oie =rd qETE oms +2 =29 =Este DH(3
se == 1 Efpkx DiIZIEJ'Jr =at fil-ﬁ-Ef EI o= 23 aPEo oy
o 2. =0k giciedt USs) HieSle| I8 B 2Tles] 2488
o - TEEkE
chA| | SELE
oAb ol
2 A | #®EE T Eo=E SIAECEH &= T SIAFSCE
EHHIA | &S5 F HIASCH @It 0lEl = =22 of
=
HASE |#E2a B3 TAT s (#2220 cHEED FAITH
g o e a ZIOIsich i = Lies =oITcL
2HOlE ®EH|2t ME FHE
o] EHE He 2 HEstr
=
b |
HESE |4fcSZag B Ted U | 4#foEEg =E22z2E LI
g o Ea& HAEC j=r}.
* Eob= ofoj=3t L=2t g
=2t 79 cist ¥3
Bofl s EFE = U
Eof~ gic=x =2} €
=gte| HpdEdEs =9 o
oHiles BEdE EEE =
uck
HHE &E0-~ ofCl=3 JZSt B | @&ftdiz] dlE T dige=
St wHE [ =ebe cfE =THHSo AE | 2D B2 g
Ejalg solsich cf.
"E0p=2 ojoj=3t et |
-“EfEf“ b Ciaf
= o flE Uss SEH =7t
A4 =27
#&E=E0r~ ofclsat Uset B | éEds 2 20 Bast L&
=2ho] atm =g S E = W7|EkCh
HHS E0] Azha)ym AE
EHCH
s 7o) #E0r= 0cj=lt 4SSt H | =28 & 2 B2 UE
= wmrgat =ote] SEEZ QU TogE = Wr|sch
® ol & o ché £F= SHChabstz




=2 2483 zHSE o3
57 =5 HEsot)
= 2ET
A (SZTE= WSTE HENES |SWSTIL T 289 =S
&g Fl=sct I EEIIE =AME T TE
FrEsichiEa g mef s~
=2 P4 g =4 He
= FEE = AUCH)
=
ad #LHE WETR =EE 2 | #= A2 BEEc TE =EEE 20
=t ES= = FIEECH T e Al
=7 f=D] | #E0k= o=l S22 H | #EFs B E4 BERE S
=9 =2te] B3 WjEZ= o = TF|EchH
7l=o] 240 ciif =ES
ct
BAGE |(#TYoomot AT =Y | TS Yss o 2 A
= 2l == =2 FCE I =Ct
mAMTrE | @&chEAZHY Tred LHEY | #=FUE T SIEAMEE B
5 |4 = chef ofjosict =%ijjs = | ssch
a1 SlEATH Oy 22 = 5
=ct
- ST 2 EE
cEHECE R
2 M| éds EFo= YMIC #STHE ¥I= AT
1 Flaee 27H0] 2 = gl 25 3= Mo ==0] 2 = 9ck
2 Fl== Ot Fles Eegmos=w 2IFro] &g HE = 2iCh
3. 7lae Di7to| EXE IS 4El SREEE ME0ch
4 Fles Ege 7Pz FEES =EECE
5. Fl=2 AEl2F 43 ==0] =t
+H WEA 6 Flme Mao $FE olns HEHo|ch
=t E T. Fles s GMe| =4o|0 Fleo] ST 0] 290 Hibm FEHRCH
A F|Ee] 24 |2 Fles E5H2t At EH, BEY EEs 0RO
5 Fles EaoE I=TE FidleE TECE
o Flee 2SS YEEiE e E4E BRds H =ea =t
11 Flas 3PSt 2|48 O Fidol Sosck
12 Fleo ofuhE SR of] JEE fE2: 7l == =30|ck
13 Fl== Msta 23 oS ==0|ch




/8 X3 -o0|gs| - 2812

(F-E 2 TAA] &FA

AWYES S LM

— E

JpEA | EOp~ O|C)={1847 ~1931)30} L|=2} 5= 2H1856 ~ 1943)

¥

2t Al [ 20168 { )= ()= ()Ml [1stE { Jer { )= = -
L oCj=2] £5 7is= = /E9I7) Eof RHEZ0] = 10715 ZO[EA| 2.
-

2. ICI=85] 71E BAl 9 Jrasde oEHSB SR

=

3. MIC0ES OHS BHE NREN

4. Ho)=0] TEer Z2719 Hele FUNR s S50 EEESE BA MEES] S 2 HEHE IR

=

5. L= 0] ZEat FAZ|FIHE2A=)0] Fe|= SR

=
6. HL|=0] ZHat B79] gels SO
=

7. El=1 9 QL =2 Oj st A OjZL{?

=

B. HIZSf= SO0|ot =3 WAS X 1 90| Foeiip
-

9. MEct SOOI/ EoF Ae e N=0] NOjE SR

=

10. HiC] =3 B S240] LHO| S AS|Y DAL= HEs ST

=




&4 4 Z2amel sy o &g /9

&
N
il

H-5 3 724 ZHAH o

8= 88 2d

SESE
olci2at el&2t
Hedd

=TT

7= 28

sasn
17182 HeYIRE HBYO M ATl 4E
1. £0RA ofci2at LB Higtel HI0f i
chet 97 el chol MFW + U
2. 71%2] AR YAtel Z40l0) 7|go| YHoO|

2ol HstE 7hxgtct
3. 7122 Estet Atz g, gxo SgE ot
4. 7|=2 msEtof elsf 1 71'Yo| gAECH

2. EO0rA ofjo|£3t L 22t Hlsate] gdd
2 Sdj nEpr|Ee 2dE YUY + ATt

s
~

oici=3t HIE2t

ot~ ocls LIEat st
(1847~1931) (1856~1943)

o you P8




