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: This three-year study aims to understand the science

curriculum and teaching in one Waldorf high school, and to
explore the feasibility of Waldorf science education as a
model of gender (and class, ethnicity etc.) inclusive
science education.

Founded by Rudolf Steiner in 1919 in Stuttgard, Germany,
Waldorf schools has been one of the most well developed and
rapidly expanded models of alternative education. Based on
his Anthroposophy theory and Goethean scientific approach,
Steiner has built a unique science education curriculum
that pays close attention to the child’ s physiological,
psychological as well as spiritual conditions, and put
great emphases on providing the child with vivid, concrete,
everyday life relevant and holistic scientific experiences.
Although there is little evidence on the relationship
between Waldorf and feminist science education, we find the
two share many similarities in their critics on the
mainstream science education, and in their intuitive and
holistic approach to the teaching of science. The Waldorf
science education, therefore, can be viewed to provide a
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viable example for feminist science pedagogy.

Researchers of this project collaborated with one Waldorf
high school in Taiwan, to study and learn more about
Goethean science principles and it’ s implementation in
high school science curriculum. During the first year of
the study, documents, research literature and case reports
on the Goethean Waldorf Science education were explored. In
the second year, observation of science classrooms and
interviews with teachers, students and parents were
carried. In the third year, graduates of this Waldorf high
school were interviewed to understand their expericences in
and evaluation of science learning experiences in the
waldorf school.

Waldorf school, Goethean science, science learning, gender
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(O M BRI R B H G T

PISA AlSgry RS2 BUEHRERE H - (2 15 A H &S G IURESR - DI SR R AR e

RE/RE

1. MR B R B R R SR G AR B o AT
2B MR B ML) RS - SR 11 fiz - B4 4 i - SEHIAZSIRUETER
TERE T > AT R o R RN A/ NEEEZEE TNEEE - BB
HREAFEAEES (010) 4 - BRZFHENEARD - HE LB - 16555 EE i

= SR EERATEYA R -

GRS > NEAROR/D » EElbrm(E - BRI TR -

R~ PIEZCREARN SRR RIEEEL

PERIERI SRR AR R B R SRS T
N Mean  Std. Min.  Max.
Deviation
HAEEE RIS R F 11 300  .000 3 3
M 4 325 500 3 4
Total 15 3.07 258 3 4
WEEFEEA RN £ F 11 255 820 1 4
M 4 325 500 3 4
Total 15 273 799 1 4
WG EENE = RIEAR R A F 11 255 820 1 4
M 4 215 957 2 4
Total 15 2.60 .828 1 4
WEEE T ER F 11 327 467 3 4
M 4 3.00 816 2 4
Total 15 3.20 561 2 4
F 11 3.00 .000 3 3
{FERIERE AR E B T EBS 7 M 4 275 500 2 3
Total 15 293 258 2 3
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Pt 22 Bl NH B o F 11 327 3
M 4 350 3

Total 15 3.33 3

F 11 3.55 3

FeAI4H B B AHE B M 4 400 4
Total 15 3.67 3

F 11 336 2

OV INHIESTamis - BEfZ LS M 4 325 3
Total 15 3.33 2

INHERE BB EAE R F 11 336 3
M 4 425 4

Total 15 3.60 3

G B R EIER RN F 11 273 2
M 4 350 3

2

Total 15 293

BB RS R T Ry N - FitAE T 11 255

—_

Hifg M 4 325 3
Total 15 273 1
HimE B CAEREREAYRIE F 11 2.64 2
M 4 3.00 3
Total 15 273 2
FIEESRIEA BRI LR R Y= F 11 273 2
M 4 325 2
Total 15 287 2
ERERESE RIS > HIRAEREME | 11 3.00 2
RHVEEHED M 4 3.00 3
Total 15 3.00 2
ERERESE RS > HIRAEHESE F 11 3.18 3
i EHER M 4 325 3
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Total

15 3.20

414
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TN~ PIEZRERAN SR G ZER: BRI

MERIMER 22 R BN U G B BN 0

Sum of F Sig.
Squares
AL E R 15 2] S Between Groups ~ .183 3.178 .098
Within Groups 150
Total 933
REHHEARERIEN T E Between Groups ~ 1.456 2.532 136
Within Groups 1477
Total 8.933
g FEE =R B A Between Groups ~ .123 168 .688
Within Groups 9477
Total 9.600
WEEHFHER Between Groups 218 678 425
Within Groups 4,182
Total 4.400
Between Groups  .183 3.178 .098
ITEREE SR A G B T E RS 7 Within Groups ~.750
Total 933
2t ie N Between Groups 152 619 446
Within Groups 3.182
Total 3.333
Between Groups  .606 2.889 113
A4H & 5 AHE B R Within Groups ~ 2.727
Total 3.333
Between Groups  .038 093 765
AV NHAEST 3wl > BEZ I EEE Within Groups ~ 5.295
Total 5.333
/NEERE  FEREAEIAE RS Between Groups ~ 2.305 9.091 .010
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Within Groups 3.295

Total 5.600

RESH O EER ERIENEY Between Groups ~ 1.752 4394 056
Within Groups 5.182
Total 6.933

HIE SR EERAE P ELE sy NS o FREETEA#®  Between Groups 1456 2,532 .136
Within Groups 1477

Total 8.933
TmEEH O ERESRERRA Between Groups 388 1.109 311
Within Groups 4.545
Total 4.933
RIESSEAHBIN IR AR =S Between Groups ~ .802 1.167 300
Within Groups 8.932
Total 9.733
TERIEIRIEE T RWIEE T - WIREHEMERIEY  Between Groups 000 000 1.000
EEAEE Within Groups ~ 2.000
Total 2.000
. ’ o Between Groups  .014 074 189
EREIRIEEE RN T HIREHEAEE D
Within Groups 2.386
BEEB
Total 2.400

e

2. WLREEIS AR SR RN R 2 B ER R A A AH R o0 A

25 RERAERI T B 4H > 4 1 BiaEEs—JaH (OO ~ BR ~ 2o ~ 18D -
Al 2 wEEEHE T AR AR & > WIS 6 A o piHEEEIRC T T BN TS i - w38
BN EE AR H iR > T RSBV NEE G (049) 4 ~ THRIHA
GAHEBEARTRE (0.01) 4 ~ TIREWNEAESTERIT > REIRILEE (0.18) 4 ~ T/NHEEH
A EAEESE (018) 4 -

"HREGHCEMEERZRENEE (007) | RESEER EWEELEAEER

et
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BREAZEMNERE - G EH O REREREE -
R =5 — SRR - SRR BER(E LIRS
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xRt CHBANMERE IR ER

FLAE U EE 2 R B S B ] G R

N Mean Std. Min. Max.
Deviation
FACEZE R 2GR 4R 1 6 3.00 .000 3 3
2 6 3.00 .000 3 3
Total 12 3.00  .000 3 3
WEHEEA RSN T 1 6 233 816 1 3
2 6 300 632 2 4
Total 12 2.67  .778 1 4
W& FEHE SRR A 1 6 217 753 1 3
2 6 283 753 2 4
Total 12 2.50  .798 1 4
TEEH T ER 1 6 3.00 .000 3 3
2 6 333 816 2 4
Total 12 3.17  .577 2 4
1 6 3.00 .000 3 3
MR RIE A B T E RS ? 2 6 283 408 2 3
Total 12 292  .289 2 3
Pl 22 Bl NH B o 1 6 3.00 .000 3 3
2 6 350  .548 3 4
Total 12 325 452 3 4
1 6 317 408 3 4
HANsH B A AHE B i 2 6 400 .000 4 4
Total 12 3.58 515 3 4
1 6 317 408 3 4
OV INHIEETamis - BEfZ LSS 2 6 383 408 3 4
Total 12 3.50  .522 3 4
INHERE  FEREARE AR 1 6 3.17 408 3 4
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2 6 383 408 3 4
Total 12 3.50 522 3 4
RESE CREMEIERERRNEY I 6 233 516 E
2 6 333 S16 3 4
Total 12 2.83 18 2 4
AR R P LR N - RtbEERE 1 6 217 %3 I3
fi# 2 6 3.00 632 2 4
Total 12 2.58 193 1 4
TR H C R R R I 6 250 548 K
2 6 267 S16 2 3
Total 12 2.58 S15 2 3
Pl R A B D R I i == I 6 2671 516 K
2 6 2283 153 2 4
Total 12 2.75 622 2 4
HRIEREE BRI S - HIRERMER 1 6 300 .63 2 4
HEEE A E B 2 6 3.00 .000 3 3
Total 12 3.00 426 2 4
PRI EE R HREHEAE ° T A Cf
J— 6 3.00 .000 3 3
Total 12 3.08 289 3 4
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=/ CHBANME R BRI GE R BN T

A [E R RIS R 2 R S B IR A 1Y B N o0 AT

Sum of F Sig.
Squares
A E R IS F 2 Between .000
Groups
Within Groups  .000
Total .000
HEBREARMNEN EE Between 1.333 2500 145
Groups
Within Groups  5.333
Total 0.667
WG EENE = RIEAE R A Between 1.333 2.353 156
Groups
Within Groups ~ 5.667
Total 7.000
WEEETE R Between 333 1.000 341
Groups
Within Groups ~ 3.333
Total 3.667
Between 083 1.000  .341
Groups
{FERIERE AR E B T E S 7
Within Groups  .833
Total 917
Felmin 2 Bl NH A Between 750 5000 .049
Groups
Within Groups  1.500
Total 2.250
FeAI4H &g AR B Between 2.083 25.000 .001
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Groups

Within Groups  .833
Total 2917
Between 1.333 8.000 .018
Groups
HH Y/ INEAER R » BER L BB
Within Groups  1.667
Total 3.000
/NHERE - GEIREA [F AR Between 1.333 8.000 .018
Groups
Within Groups  1.667
Total 3.000
WS H CREMEREMERENEE Between 3.000 11.250 .007*
Groups
Within Groups ~ 2.667
Total 5.667
R SRS LRI - FRtBEREAE  Between 2.083 4310 .065
Groups
Within Groups ~ 4.833
Total 6.917
FomE B CEREEERER R Between 083 294 599
Groups
Within Groups  2.833
Total 2917
R IRIE A BN T AR R Y == Between 083 200 .664
Groups
Within Groups ~ 4.167
Total 4.250
ERFEEREEE FIHVEE ST - WIRAEHAMMEEFIHY  Between .000 000 1.000

BEERE

Groups




Within Groups  2.000

Total 2.000

Between 083 1.000  .341
ERFESREEE FIMEE ST - WAL HE 4G L Groups
EEB Within Groups ~ .833

Total 917

it ¢ ARETERE AR LA
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2. RPIEEFEERAVERE 48R - AR AR AT - SR IR IEN S EE 2
A > HEHRRAETES - BIRFEZIE R ? Bl Rl ?

3. BhEHEUEREMN - HEEERAE S HYEERA ? AT ERHE(ELS R 7

4. EARBZR - SHEHMESEMEE > a8 AWM (b gETy ~ B~ BEF) 2
(EETEHEEEMAR ? (TAE RS BSCR A RIS L ? (R RE SRR (R ER R 5L 7

5. EREBEFESGE DB IR - IR AR TIE 2 Bl R ?

6. BEMES FSEEAEERELNELZE (Fla: 2EHRE - 5E0 - BEHER

—_

LARAEEE A RE B A R SRR 2

2 MR R EERIN BN & ?

3 ARERI RIS R T & 7

4. SRR & ? RILAERIERR - A g A EEE 2

5. ERIERRIE th A ETE R IREN R IR ZIN RS 2 SEil — T BN EEEE - BB IRE
FFA ? BRI SRR RO R &S E ?
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1 ID

ID_FH&4w5T

000 O O0d

ETEREERE) ST Kt

f%

Year #t:E
TR

6~15

3 Gender 5

L2zt

2 Atk

3 EAl

4 EE

L&

245

5 Be A /N2

llk

e

&

ARSI/ NEE

12 AL

27 FAIL

345

475 Bt BB

% B

6 B 1] P

BB

Al A o

IE’ \iZ:

27& > FAIL

345

475 BB

S5 B

7 B A 5

BRI =

2 AL

27 FAIL

34

475 BERER

S5 B

High School &
R EN]

G Sl

1 %)B\%E’j

2 BAthZE =S
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3558

1= HR
EEwEsTR N
9 - S PR AR 7 1~
o o . o | AR -2
10 FEEGE (SRR ? __
2 WLE
1 &2
o 2 B
11 AR TEE2ERLSE _
3K
4 FA
/AN
University <255
12 2 AR 2 FAIL
E:j&‘ TjEnE' %*)L
3 AR
NS - S
i EeEe 2HT
13 ‘ 2R EE CE K -
18 3BEEAR
4 HAth
S A TR i o L o
14 o WEHITAZ SRR | BARFEE AN [E]~4 BLRLER R T
-2
S A TR X
15 METAZ SRS | BIRPER AN [E]~4 B BT
IR NS
S A TR X . e e
16 o METAZ S RIEE-BE] | IR A [F]~4 BIRFER A
FHEE-BRE
MWE TR e L
17 . METAZ SRR 1 BIRPER A A [F]~4 BIRPER A
RREZ-REA
18 REZRZE (RIEEERE | B ANH~5 B dF
19 HEZREE |\ BEEERYE | B ANH~5 B dF
20 RERIEE | SCREREEE | B AN IE~5 B
21 BEIZREEE |HEIZEEE | B ANH~5 B dF
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22 RANEIEIRE (RN EIRERE | B AN IF~5 B
141
2
3EE
23 B Color FIHEEEHE
5
6 H
24 RIS Bright 2525 1 FlE~10 Foe
25 RHELR S Warmth 205 1 502~10 FeEl
26 2 EiZE Rymthem F}EEHfIZ= 1 B8 ~10 Fehh
27 RIEE T, Texture FHEE Y 1 5#R~10 Al
28 FIEEEUTYE  |Accessibility FIFEEFRAT M 1 B AN TR~ 10 B v
29 FIEZ2EMERZRE  (Sensibility FHEZ LR 1 B AR~ 10 B el
30 FIEHMFERE  (Rationality FIEZFRMERRE 1 AP~ 10 S FE M
31 RIEA TS Usefulness I FFEE 1 S N ERI~10 5cFH
32 FIE2AMIZE  |Interesting FHE2G BRFEFE 1 i N AE I~ 10 55
141
2 &
38
33 e T Color BB
5
6 H
34 B Bright #2252 /% 1 F%~10 Hoe
35 BERIE Warmth #5205 1 5/5~10 FEh
36 HE2EiZ= Rymthem #E26fiZ= 1 £18~10 el
37 B E Texture EE2H HY, 1 F#R~10 Fehif
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38 HOEET M |Accessibility SERHAT M 1 S AN RERIT~10 B2 AR
39 FUEE VMRS [Sensibility BrE2 R MRS 1 BN EE~10 FR e
40 P MAERE  Rationality SEEHHEAEE 1 e NERME~10 Fe
41 A FIFEE  |Usefulness #0224 FIfRE 1 AFH~10 &EH
47 R EFEE  |Interesting B A 2SS | AFHB~10 FH
1 4L
2B
3EE
43 SCSRERE Color SRR ¥
5
6 H
44 NS Bright 325252 /% 1 f2E~10 f2ie
45 R Warmth 3525 & 1 £24~10 FEk
46 eI Rymthem 32 5HEfiZ% 1 B 18~10 fz b
47 ST, Texture S 5E HE 1 F#R~10 BzhE
48 SCSREDM: |Accessibility SCSEERATME 1 A EERAT~10 & AT
49 SCSREVERERE  [Sensibility S5 MR SE 1 S AN EE~10 B RE
50 SRR |Rationality SCSEFEMERRE 1 FeNEEME~10 F B
51 LR FREE [Usefulness SZ5EA FHFEE | HARFER~10 &5 H
52 SCHAERFEE  |Interesting SR IR | TAFHB~10 FH
1 4L
=
53 EREIBE Color EYEIBEE 3B
5
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54 S Bright BkE5a/& 1 EiE~10 Fre
55 SERE Warmth EXEE & 1 F5~10 fEk
56 SEAEIES Rymthem EXZIEiZ= 1 5218~10 Flk
57 SREE H Texture BYEIE 1 524~10 FehE
58 EREEUTME  |Accessibility EREIEITM: 1 SR AERAT~10 52 0] BT
59 EREIRVMERZRE  [Sensibility BRI IEFZRE 1 SR EM~10 BRI
60 ELEIFE MR |Rationality EYEFHEMFZE 1 FeNEEME~10 F B
61 ELEIA R |Usefulness EXEIA FHFEE | HRER~10&5FH
62 EYEIAERIEREE  (Interesting BREIA ERFZE | T REW~10 25
141
2=
3BE
63 REANER R Color fZ7NEHE
5
6
64 RANsErE Bright 27N/ 1 FfE~10 fz 52
65 RN E Warmth BeANEE 1 £25~10 ik
66 AN IS Rymthem B4z 1 £218~10 H ik
67 REANE HY Texture BEHNEHY 1 £2#k~10 Fchs
68 FEANETHE  |Accessibility RBE4NEHTM: | F R AT ~10 5 a8
69 REAMNEHERZRE  [Sensibility RN MEFZE 1 SR EM~10 BRI
70 PN MEFEE  |Rationality FEANEMFZE 1 FeNEEME~10 FBEE
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In Search of an alternative science education: the Goethean science pedagogy in a Waldorf high school in
Taiwan

This study aims to understand the science education curriculum and teaching in a Waldorf high school,
and to explore the feasibility of Waldorf science education as a model of gender (and class, ethnicity etc.)
inclusive science education.

The phenomenon of gender segregation by fields of study in higher education still exists in most
societies world-wide. How to improve women’s participation in science and engineering has been a major
concern among scholar and researchers in gender studies since a few decades, and a gender inclusive science
curriculum is now considered conducive to gender equity in and girls’ identity to science learning.

Founded by Rudolf Steiner in 1919 in Stuttgard, Germany, Waldorf education has been one of the most
well developed and rapidly expanded models of alternative education. Based on his Anthroposophy theory
and Goethean scientific approach, Steiner has built a unique science education curriculum that pays close
attention to the child’s physiological, psychological as well as spiritual conditions, and put great emphases
on providing the child with vivid, concrete, everyday life relevant and holistic scientific experiences.
Although there is little evidence on the relationship between Waldorf and gender-inclusive science
education, we find the two share many similarities in their critics on the mainstream science education, and
in their intuitive and holistic approach to the teaching of science. The Waldorf science education, therefore,
can be viewed to provide a viable example for gender inclusive or better science pedagogy.

This study consists two parts. The first and the theoretical part involves the reading and understanding



of Goethean science and how Steiner applied it to his Waldorf pedagogy. The second part involves more
than 10 hours’ observation of a grade 10 science class and 6 hours’ interview with the teacher of the class in
a Waldorf high school in Taiwan. It is found that Goethe’s scientific methodology does have close affinity
with feminist approach of science, that Waldorf science pedagogy put much emphasis on students’
participation, experience connecting as well as the affective and esthetic aspects of science learning. The
significance of such an alternative science pedagogy on high school students’ learning and its advantages
and disadvantages in comparison to main stream science teachings are discussed.
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