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A Case of Max Planck as a Model of Engineering Literacy Education
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ABSTRACT

This study is an analysis of the life of Max Planck (1858-1947), the in view of engineering literacy education. Some expressions describing
Planck include “the father of German science”, “the namer of Quantum”. Furthermore, he is the scientist who permanently engraved
his name in a scientific invariant called the Planck Constant. Planck had already made remarkable scientific achievements in his mid-ages,
which became the springboard of quantum mechanics, but he went on to achieve much more in his old age. Between 1910s and 1930s,
he was the director of the Kaiser—Wilhelm Gesellschaft, the Berlin Academy, and the German Physics Society, which is the German
core research group. In the 1910s, he endured the terrible personal suffering of losing his three children and then succeeded in rebuilding
German science in the 1920s in his golden age of 70s. His achievement was great not only as a scientist but also as a science administrator.
His life was contradictory in several ways. While fundamentally being a conservative, he initiated a great scientific revolution. While
making efforts to preserve traditional values, he was in the center of great many upheavals and destruction. While being the incarnation
of honesty, he was also given to extremely delicate political positions. In his long career, Planck lived with all his might as a leader
of the German science organizations and permanently left his name on the institute representing Germany. Planck succeeded in his work
for the institutional development of science, philosophical understanding of science, and as a role model of exemplary scientist. His
long life was accompanied by both achievements and failures, intangible and difficult to judge. Today, as research and development
management and scientific leadership have become increasingly important, Planck's life may be a good example of engineering literacy

education.
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npE7E H7of ek 2 Aol die Hejek ackelol  QofRARE ofal A 11 gl AFLE. ST A=
of k. web AR S AL AT & 1 AESo] AR ARtk Aol At d=F2lol
7hset Zlolnk. oMY F Aol Yze 7ol wh o A U2 o] A AEuit el Adle] Wi
59| g kel ofn] Hopgigint. o] mpEe] ol Fold s Wolksi itk SHAE HIRT 5 A4UASY Aol
T8 =EH SAE0] PAGeE hEel W A2 2ol ofd  FA R EHE o

th Flolo] BeJSAZ WA B E ] vhBEe
Aehe] Zke % sl Aol

ojA] HithEe] A EFae Tt YAES FATeEN
EeES ARy wekes msia Qrkal Az

19084 o]F Aa# o Fejake] FU/dat AHAe] S
ZAZF) ol FFAY AR =Yt e AERoo|A nfE
O] 7}l Ftshel W g AARISeA SR Aolqih
SHA|TE & £8 FeholErbee EAE AXFLh0

o[ mjEel E5A9 S W2 gl gxfe} 2 =
AollAl A A2 BEgo] Hojxlth Ed3e 1L Fol=
Eofgto] digh BjEriet AErE B AR npaet
O] =S Aom EFAY olu|x|= AR 11 9ol =ot
ZCHHeilbron, 1986, 73).

Y39 2F JIEAME HIF

ZH3= Al A
St S99 Haleoly
, 53] ZEoJAIRI 02 A9
T FaLFaL
2719 YA £-917] &ollA
Uit <EAAR] digh 34> 22 <2491 9391 AN
2= AEOR Bl AdEe] 19149 10 4%l 1071 =
ol& WREQTE o] 93¢ Fol= =g HAE HEA
(Wilhelm Rontgen, 1845-1923, 1901 = =HIE|sHAh), 3t
Ska} 2|2 3P (Fritz Haber, 1868-1934, 1918\ % -1}
A, ekl HElA Zekol(Felix Klein, 1849-1925) 5 &
et ZYUeAEo] 23 o] QIGiTh AT W79 11 o]
| A|912] 43t AAbe Ztof| off &4 Aokt WiE-

ul

10) FHEEE “(tsFe) s 2okl 4 Uds o
e tkra P, oRIGFERIS “mke)y e EFT A
u, Jfershatet dakxigieh 2k B Heilbron, 1986, 70-71).
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&P A T3t 17
Aol AR A<lof| Agsh= Aol AlFJct
o]F Zatg= <9391 AWAD>| tiajA AlFEsHA] Egirh
Ao E wHEEe RAYN, 191599 Z#=(Hendrik
Lorentz, 1853-1928, 1902\%= =HlEe]skahollA] 2l 7|
AA HAAE Al AEE Aol sl AR
(Heilbron, 1986, 83-87; Fisher, 2007, 229-236). |24
ZHaE= AL 3 AAY o]F &3] AAsH viER7] ¢
3 =3k
HQIALE] SHelA, ExF = 12F B A7) Aslr] de
Hl=9] =13o] Hrk AZol| Edas 32 AREe] shue
A AYHE A7k A AAERR Jivt TejaL g 2
o] ZYo = zpht of2Hle HHoR duiet THE F T
NSAR 7IEEE ARl Uy Sk 134 5 19164
o= A Zo] FAstRE ZR4gAoA APt v
of7]A] JA|A] ekttt 191730 sto|dH 23 w4gld H=
OHE A5)at 25d A IHEH (Grete) 7t 4 & 4FY
gl FARICE ol s8oIYd AvHEmma)7t oF & &

=
=2
Hep 19199 19o] FRAE B AEsich shAut )

ERESEE

dhof| Qu} HJA] EAF A3 AP Alslelar W] s
o] ApAoltHHeilbron, 1986, 95-96; Fisher, 2007,

240-242). 4+ & dhof] E4a+= Al He] A E A o] A
7] ER7L A2 &89 g M= A gk 23
zoA Bl HAlofl= ‘w2 ko] 4F AHA9] 7HAIE QAleE A
T Qlgych ek Aokl 1919¥o)l= 1918WE et
g AR AREYARE 18] A wislsh]ell HET)
Zolct.
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11) GA] oRlErele “EF39 30| W 7kse ZAoixAl gy
I8 BY ve w2 e 4 fsYH. s 5 T8
AEoE FHSH WEL AR &30l I8 ot e

S & 4 dsUthrEkal 7153tk Heilbron, 1986, 96).
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1271 oAk 7holA WAE 35 T4 o= Tk st
7ol thigt IR 2= AEH R FTRY. EH= o] 7|
53] dA=esh} fAbEefee] $4 AldE 4= =
5 diefgich. HETY oRlFrE], w3 EHEE(Arnold
Sommerfeld, 1868-1951), ¥ XE(Max Born,
1882-1970, 19549 % =HEEsHY) 5 4l dAAs BF
7} o] Aol A-tH] Ak vk 4= STk R
AAR FAR w2 A7 Eds 59Tt S 9
gk 7P ARl ks =2 Yol 5] FARGE Aot
1920 tjof] A7HE =Y &b Hste] fa7|= E429 od
=0l A7l 7hsdct ST FEg AYS T2 9]
72 A AR s olFoldlth 2= 54
S0 Rt o R AIAY FEE EaL, mdiste
8] AR HoFt.
19309 7to]A WEAF H3 o|AR7} 72419 EREE 3
O HAEFrh1Y) o|2HE Efds 77t AYsHA E=t

ay

N
N
o

12) & oz 1918\ osmr=agd W ek A kAL 19239 179 Ot
237} Heof 53 wltof] 349 vi2 QAEQIL g9 AAgT)
A AEHolMe] ARE JhsAl she SEE dste] 1Tl
7 ek ok g optdm|e] 4RE AERS 4 o U1
E B 7t Aol 3EEp & AgEe SRR 2EAg
o ofFA Eirh o 4= glo] ko] Ll SR 7|AH
ighde] got A 71t & wizkA] vk M$loF Sth(Fisher,
2007, 280-281). YAl 54 1 Ak} FHfislof & gl o]
=it

13) 19119 3™ F 19309744] 7ho]#] "AS Hlg olEd sty
(Adolf von Harnack, 1851-1930)0] AFgsla}, QefjZEE At
2 QAL AREY wAa EFgart oy d7ddol =t
(E%71, 2007, 229).
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ol P& 7|7kolqlek 19119 ARE 7hojA] WS F3sl=
1933 WA A FAlof Alstatar 3070, 219 1,0500 1,
AL 3007 oS BHAgh A He R dshg Aol A
A A9 AR 7)) Eof UTHES7], 2007, 227;
Albrecht & Hermann, 1990, 356-406). 70t]2] &%3= A
= 39 AAAIN S BAE AstkejEr] 93t kEs
flof L, Fo 4 59k Lpx|9] EQFA o] uba|A st
39 HYAdS AL AR o ® FA]ojof Fit E5F
A= et AR 7] Qe 2l 94, 2H) 59 B
£ 7k e AR 93 oy At ek
oheFst 2ol 2914 eelo] et AMAT diA] E7F
53 Qoo EaE 19279 Ao R 253 FHole
73t =EAARE Aol gtk 74417F H 193290l of
St 3 Ug =itk 19 PSS o] 7EARl ARE B
+ Azlebn o]Fo)zl ol lthFisher, 2007, 265-269).

1920 EUjsto] st o8-8 £ HA| AlSHt
o ohlqltt. Y L] HAIA 9% F&gck 19199 <
Shatoll ofelf 24E AATEYS s AellRE SUit
I s 24 A7EE wiAIge 1920-1924d Ale]
Aehs3] o)A AAR HYut eAEDo} SHlE2 HAJT]
HiA =] Ik 19254 27hE 2oF & 192610] o] = A
Aol 7hyJstal yajoF A4 shes]olge] oA 5Y
HijA] 2o A=t hARE 1 Folle w2 HYsrlEo]
A 3|0l HolE AR, 7FSSE W 2AR 2oF 8ol 5
Ag ke ZY7|ARIFe AF whte] AFH Aolct. o] A
7] A7 FEollN BEE 86k AT SYatsiA)
£ F At AAR 22 gide] B Sojlof Ho] &)
B &2 T AlAI9E s d1dE = At S A
12 i T4 Tolw SuE wy 3414 shedEo] ofFo
Aof gt Fha o] AA1A P52 Bl ==k 1
I ofzpdlu] Well Aol Al E91717F ek 2e
2ot wokal A3 =258 dsAF AE =27t 71 3
3o oM a3 FU& olFWrkHeilbron, 1986,
117-119).
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Adse 7IegSolhe oMl Adsd 71eAs, Heke
€ A4 S84 vitke W71ds, et sl e
AE9] HHAQ AFoletal HotH whreEors ol
S480] UK Fisher, 2007, 271). AMd dUZEL Fref2
3 22 o0l olg=Tdke FYISHEA| Fehtal 7l o
fre oFF Rt 250 olsfslole U ol 7] wie
ojet. AL el SRR ARIEE ofsf R Atk A
A ] Ap|=solgke Aol 11 FE it o2

19209t SHUolx= ol2ET]sht AdEeshe] vhko] &
53 AAAEA ou|E wHo dzkeHA| A= YAl S
9] A2 o]HY WhRElEe] HsibEe] FE)l 1E
oA Akdo] FFHETaL vl AR SEIPHA o|Fo]
#Jof Fct.

19199 o]Fell= oRIgrERIe] AIAIA FEAIE EFAF =
AR = FAERV} Hir}. HURES} FEEAE= O}OJWE}
Qle] ek FEfRIES] FuvkEold fafjeictar g3t
HUZEE oRIFERIY Wl AR AHA|etE il A
QY3 SEEolA A4l FEFES H st Bt 19204
e oRRIfFERRIS 24 Hgt 7sdAE HEs $F
sk Adsto] Holnk Eas 5R9 oo BAIE B
I =iy URES] Eefshe Aol ofRIfrERIS)
S5k A1) o) ‘Hake] EA el Agict 19
T s A AdsiFT Flol oRlfrERRIS] 1922d %
EEE Y A 242 FFYREY FE T 7N,
192340]] oRRIFFERRIS ofo]] vdHE2 mAIFc, ol Z5
Fi= oRIFERIS WA ol Al&siA It A

3T

L oofolrElolofA] Bkl 22| ko WSS TAA A
FAZRE FASL H1]—E1°ﬂA1 22 1do] 3 ¥l o]Abu} Bk
7l she @ Kol2 ne 9xF A Yske o WE &

AEE 2A|grHHeilbron, 1986, 128-129).

WeHEsHY =AE AGsiA] AR 1920 ol 2
sHAle] HolE "ER RHE ued|(Wolfgang Pauli,
1900-19589, 1945{%= =#lEElshd),  sfolAld|Ea
(Werner Heisenberg, 1901-1976, 1932{%= =HEg|sH})
9 F2 A7t A whEolvi AR 7Hdolet
= NS Beo] =8sk= AleE Foh fe S
FsHA 34(Copenhagen interpretation)S 19279 F ®

of vro] MR Qlth WA stoldM| =7 E2MA
(uncertainty principle)g& Y33l oJH Z-$o|= AL $%]
o $EFE sl Fs| o= A Erks st AS 478
HOoR Her 11§ 19279 7k Holrt J17ke] Al 714 §
A7 vl e R ARRE S wich olEut AR Y

74

(complementarity)7} €8Tt o] oA Hol= 9o
2 Esk= AHeY A4S Siehe] Mol AlLAA
t}. o] sfjAof wEH apEat A} 7fdS vzt OME} sl

291 olek, APAE TEW U4 § F ol ZHL hehd
AQA A At 3 HeE NGO o] F AW F A &
WOR ShsHA Atk Hojt AHde] E % RSIAE A

= A AR efu)7t s Aelal, a2 EEjste] sjop & o
o] opefal AAckHeilbron, 1986, 142-145; Lindley,
2007, 169-180; Baggott, 2011, 171-201; Gilder, 2008,
190-197; Gribbin, 1984, 169-173).

1@% Zak50] QA A 1A viAIEkAl §El nfE ol
AGES Amlet AolQie). Z3at= o] WY Al-THsHAl 3

& 733 AR = ZpAlo] AIFAR] GARROA A
B4 Ay 22 AL 7Idiskl it oA st
JA vt Y ATSAA 84 & npsolE st
o Bojgole= Aolgitt. Al shuk= o ool ' 2}
AE AR Y= AR LAY, SREEA HAAE)
o} S AR 7R 7R AR T QUi oRRISFE}
QS RS “ZIA| et 2 Fuetal HHL, 7
YA(Erwin Schrodinger, 1887-1961, 1933d% =3}
e T FEEY oA e sjAdolt. e}

Il Fok ukA E #kof(Max von Laue, 1879-1960, 1914
U wHlEsH)E= ol “(ZHsk oH**") w3 wjH=E
o]"g}al WK Heilbron, 1986, 147). FAHE0] oj4l9] =%
25 Hel o] 3l QIEES A9 HEd] AFstar )ik
ol K o]% o] M- FHEA-IYA g off wEY 1
T Aol HolZkal e5d7iA ] AntEs A wiEo]
Tufcy.

193097} =9 o, Z3oAe st 9H3 o Azt
shal B3Pt EAlEe] AR 19309 & AlAIA HAE
o] WS} AT U7} oxIgar RERElFS7E B
¢15] S AlAloll FEJC}. TAES AHEEE oA Xot
L kA Zebel] vy Abado] wiIgic), o] el U
ARSI} AISIREES stolAlM|2 2] B34 el vA
&Y FAH XP%QZM =94 Moo ZAZ Mt
E3E 59| dEEH o2 RH Hlakgat 2979
NdE Bojuel= AIE o= 73] Wit kg 25
A= A 7 SYEEH SEA &

Seol] )10

14) SPolAM2 L AAshe 9RAA =
3 bz BT b wole] gus ke s
Al EAsHA] g ilt} Ho|, nked], gEd 5 gREe] ozt
5} AL ol A2he BFACHHeilbron, 1986, 158).
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1933-1935 Afo] ShRE7|-9] ‘T EH|F (Gleichschaltung)
AZ1E, fefiQlat Uhzjol Welizh Hokar & AARIES A1

oAl AL A WA SRS A7l 2RI = 2o
Y= 7|ztolct, = HA TSAlE 1936-19419714] wHH157
o] o]Fo|x|u] Is}7|&0] EAlglel AlAJS] SFE|o] 7HE Al
71e}, Al A DAl ARo] 243 1942-1945E AZ|= o
Aol BE drle] FEUEE AZIRE ths 4= tHE
%7), 2007, 228; Mehrtens, 1993, 245-265). Z@3+= o] &
5 WA A7 |7 A2E X] I AHe Ao RHE FHost
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24, E33e fEdS 7 e AR 7HA] gl ARl Sle
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SEAIRE, AJZEo] AUHAl Aot 710 A WEAE Atas He
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g2 A2k AN 717w AGESiT). 194349 8
oA A F BAOE ALS FEoF YL, FHdoA=
o7 JHgtE ASEE wO0 R HAFon ojd =1
oAl A7) Fick 19449 29 152 WIS dlg=5olA
Aofel] T shte] 2 argo] AUzttt 9] Fo
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