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Many biologists and various educational associations define evolution as a unifying theme as well as
a central idea in biology. In this study, teacher education programs were developed as 18-hour courses
on understanding the unified role and significance of evolution in biology, and their effectiveness was
tested. As factors for the program content, enhancement of the acceptance of evolution, reinforcement
of the conception of evolutionary theory, and recognizing and practicing evolution as the unifying nature
of evolution were considered. Hands-on activities, self- and peer-evaluation, and projects based on the
small teams including frequent questioning and feedback by instructors were considered methodological
factors. Six in-service biology teachers and seven pre-service teachers took part in the programs of the
olul o graduate school of H university to testing their effectiveness. They were effective in improving the
unifying theory in biology, acceptance of evolution, the understanding of evolutionary mechanism, the perception on the unified
teacher education program role of evolution. The programs also induced a positive change in self-evaluation for knowledge of
evolution and perception on importance of evolution in biology. Subsequent studies on whether the
changed perceptions of the teachers who participated in the programs reflect on their biology classes
in secondary schools after finishing the graduate program are required.
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Table 1. Literatures for investigating methodological factors
of the programs

Literature Themes (Yealr\it:l(a)lrisshe d)

Research on the status of secondary school science Kwak
teaching (2006)
Co-teaching with in-service teacher: Teacher education Han
method for beginning science teacher (2010)
An exploration on the model of constructivist teacher Kim
education (2005)
Change of the teachers’ in-service education through Hur
induction of action learning (2007)
Reforming student teaching toward a closer theory- Song
practice interaction (2003)
A case study on integrating theory into practice in an early Cho & Kim
childhood teacher education course (2000)
Teachers’ theories concerning curriculum implementation: .

. . . Kim
Inquiry on teachers’ practical knowledge by mixed (2009)

research methodology

A model for training teacher to encourage thinking in Shaw & Cliatt
young children (1986)
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Table 2. Career years, majors in university and religions of
the research subjects

Identification of the Career years

religion

Table 3. Questionnaire contents developed for identifying
application effect for the teacher program developed
in this research
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Table 4. Outline of the programs developed by the three steps

Content factors Contents themes

Instructional method Practical factors Class hours

enhancement of creationism and nature of science(NOS) discussion & lecture discussion 1 3
evolution acceptance  critical questions for evolutionary theory lecture - 2
strengthen of evolution Activities for understanding evolution inquiry activities inquiry activities 3 9
conception Textbook study for evolution theoretical study presentation presentation 6
Eyolutlonary respect revealed during analyzing lecture & presentation presentation )
biology lessons 18
recognizing and Examples of developing instructional materials
practicing evolution as reflected on the natures as an unifying theory of suggestion example materials - 1 6
unifying nature of  evolution in biology
evolution Evaluation of the development of instructional
materials reflected on the natures as an unifying presentation presentation 3

theory of evolution in biology

Table 5. Elaboration of the classes for enhancing recognition and practice that evolution unifies biology

Class themes Lesson units

Instructional materials

® Ultimate causation and proximal causation - Power point material

= Evolutionary respect included in biology classes

- Interview with biology teacher after biology class
- Class analysis reflected on evolutionary respect(Group project)

Evolutionary respect revealed during

Papers included an unifying role in biology of evolution

analyzing biology lessons ® Unifying role in biology of evolution - National curriculum included an unifying role in biology of

evolution from some country

® Condition of evolution education in Korea

- questioning and interview transcript of the subjects
Papers analyzing Korea National Curriculum

.. . Reading material
Examples of developing instructional

materials reflected on the natures as an
unifying theory of evolution in biology

Disease and evolution

Thinking with evolutionary respect

Cell membrane
Type | diabetes, pneumonia, AIDS
Cleavage

Example of evolution discovered in everyday life - Milk diet and diarrhea of Adults

Evaluation of the development of
instructional materials reflected on the
natures as an unifying theory of
evolution in biology

® Material development and peer evaluation - Evolution instructional materials developed by subjects

>

Vb Rt RISk 4§ GRS A A, HBe] B <)
W AH G o Al BAR S WERo R w2y
A ]._o] 7(124 Xﬂ 6‘}‘7 7(-].9.6‘1— Ea %\‘E Sl H_r__,] _L]_Z{_E Q.Aé
51 o7lo] A7) A B2 Wt 93 EPAAT olHet 1
SARSERORS F3) A5H 3t A40) 0FS BAT 5 9

== _/[\J—l

o flo Sk rlo

riSl

_H
:
r
o>
i)
ox
o
_u
>
%
off
o
isi :
e r
ruoi'
S.:
o
o,
o
i

BRAISE 3Rl F5 o] Sl st o ) 54% A3t -8
P 3t 205} Y B el AE e ago] AayEel ket
ofe] Mol QLS ARSa, 4549l §92 e 4] AT
S A @ HEES ZHAACE A WA ATF BEOIAE B
Hol 5 714 S1sp) A9 FERIsIeF 2oLl et A A
o= jeje] AX e 4:¢] 53k AN St Aske] FHA
TS QL oloh 2 AR SHAEo] ofe] A 4:3lel
A3te] B4 S Aa MESH AL Rk o2 Fa) WAk
Asp7h A THs} 52900 QA Aol |t SHAIu AHukA o2 2 geo]
A& A Sl clols z@szu B

ofe] U] LETHE

o]

772

AEE o RM WAL AR vt Hlsh wgo] WekE Al
Al = s skt & WA 20F e sk 9
&g Wt s Ah Ade] AllE R 7R AABEL ofE 7R
o2x et F9Ha gajol wrgE ¢l Art s ye] Agrgtete]
High Sujet oS i 4 A= ANEA she o ettt
Al A 205 Se Aste] SR s W ws RS
WAL A7 Rle] AekaL, A AmE FRE7RE o AETE
- e Albs QliRRe B A WA S ZR IR o] % A A S
FIAE 5 = Yo FHsglTlTable 5).

A 2RI WAk Je) i, Zleh Ald, ek S

7k A= s g wst

NP RS BU ABL SHe WE
o] chet A}

-

oL

jehc. 197]0 Aete] SA

717] 913 BAE 7p7 B ZRIe] B9 Al sk 4]
wisks SRSty nrks ste] B9 o8k ARkt 42l vkl
3 ) 5ol el 28 Tl g e wAshe tgow

F38hek



Development and Application of Teacher Education Programs to Promote Evolutionary Theory as a Unifying Theory in Biolog

kl
S~
a
rlo
ﬁd
l"_u
—r
oZ':
o
3
oﬁL‘
i)
tlo
N
)
>
X,
1,
o
3

“Belvlo] 3 AIAley ok Ak 7|ate] tie ek olas A
A ZRIBE o i F AKE ARelE IS BuslA 91X
H

e

=84, OiSelE| 12 OfLICt 2 OIS SIBIM L= oAbt
SALL 1 B30 SHE, O~01F AE SAE0IR
U R2E 2[510 02 A= MWZRHE K| ARE

=

o ox H M
;;J\'rREr_rE
Iéﬂ"O_&_}
H“#ﬂ'm
o Rl
- O

4= = 0 0Z
l_Or_fE;—S

" o
noun
%m‘o

N 50
S
= L

= 3o
L 2
[y
XN

N o
mlmﬂu/
[
e

for
Sia

£Q

0 g&
o2

R

b

d b
I

™
_@
1o
=
W
e
o]
Ho
0x
uo 4
>
gl__l
o
ok
Y
m\J
ks
FO

OffH| WA} F: Z2TI2H0fM SUE 282 ZI=iof st 0] 21| &M S0,
ZIto| LIZO[RHEHY} OfL|TH MU0 25 A2 UofLi UL,
T1e|m Shs| JHES AR0IR. 2ePt IIE S thee2 Sl O
Ao= ZIsto| Holoj| cifst LiZ0| st S0z, 1 Ch30 Zlii
0L, 2 % AS0| 2Heshil7| W2of ofolistA 2 AU A
SAGAA - (S2) - 1~22FA] 2Y LHZOIIA Y2l2k=7t OfH B izt
SH E2 XS AARBHTE ©, HIV 2kE7t 0] A HotTA 2hdshA|
W0l A=

ol2fet Ak Ql xsk 7ol tigk oJsfiel tlEe] MARES #4lo

melo]
Aol tslA F BET Q9SS s, ske o 9 Ak
A7) AARHEE ol e elA AR R0 2|A1S A

2 4 ol WARS nhelsk meagelsitka & 4 ik
U AE Qs Ay s

zeaglo] AT oA BASE] AR A3 48] 1= GIE
31517 $ate] AV, ARl Winslow(2008)2] K15k A1 74k

Table 6. Wilcoxon Signed Ranks Test for acceptance of
evolutionary theory

Ranks Test statistics
Mean Sum of . .
After-Before N rank ranks Z Sig.(2-tailed)
Negative Ranks 1(a) 1.50 1.50
Positive Ranks  12(b) 7.46 89.50
Ties 0(c) -3.078 0.002 (d)
Total 13

a. after<before, b. after>before, c. after=before, d. Based on negative ranks

Table 7. Individual change of the acceptance of evolution
(Range of the score: -36~36)

Scores before the Scores after the Difference of the

Teacher Group

program program scores
I 8 28 20
J 29 34 5
in-service K -12 36 48
teachers N 6 24 18
0 -5 -6 -1
P 20 26 6
A 1 2 1
B 10 28 18
. C 16 26 10
pre-sehrwce D 9 34 25
teachers B 1 18 6
F 27 29 2
G 0 27 27
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Table 8. Wilcoxon Signed Ranks Test for the recognition
and practice of evolution as a unifying theory in

biology
Ranks Test statistics
After - Before N Mean rank Sum of ranks Z Slfg'
(2-tailed)
Negative Ranks 1(a) 4.00 4.00
Positive Rank: 7(b 457 32.00
ostiive Ranks () 2111 0.035(d)
Ties 5(c)
Total 13

a. after<before, b. after>before, c. after=before, d. Based on negative ranks
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Table 9. Role of evolution in biology as one of science
area and as one of curriculum disciplines

(Unit : the number of teachers)
Biology as a science  Biology as a curriculum
before the  after the before the after the
program program program program
uplfymg concept in 4 9 3 9
biology
an unit of biology 2 3 2 1
nf)t included in 6 | 6 )
biology
no response 1 0 2 1
total 13 13 13 13
et
ol
b5 ¥
./: ,
()
\oif
AR 5

Before the program After the program

Figure 1. The diagram of biology in school curriculum drawn
by teacher K
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Table 10. Wilcoxon Signed Ranks Test for recognition on
relative and absolute importance of evolution

Ranks Test statistics
After - Before N Mean rank S OF Sig.
ranks (2-tailed)
Negative
Ranks 0(a) 0.00 0.00
_absolute Positive gy 50 3600 22636 0,008 (d)
importance  Ranks
Ties 5(c)
Total 13
Negative
Ranks 10(a) 6.40 64.00
relative Positive
1 2. 2. 2. .
importance  Ranks ®) 00 00 2.078 0.005 (d)
Ties 2(c)
Total 13

a. after<before, b. after>before, c. after=before, d. Based on negative ranks

Table 11. Wilcoxon Signed Ranks Test for evaluating self-
profession about the knowledge of evolution

Ranks Test statistics
After - Before N Mean rank Sum of Sig.
ranks (2-tailed)
Negative Ranks 1(a) 6.00 6.00
Positive Ranks 12(b) 7.08 85.00
Ties 0(c) -2.782  0.005(d)
Total 13

[

. after<before, b. after>before, c. after=before, d. Based on negative ranks
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