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Component and Learning Content for Teacher Qualification Standard based on
Inclusive Science Education—Pedagogical Content Knowledge(ISE-PCK)"

Kim, Yong-Seong - Jeong, Jin-Su™

ABSTRACT
[Purpose] This study aims to explore teacher qualification standards based on Inclusive Science
Education-Pedagogical Content Knowledge (SE-PCK). Additionally, the study aims to explore learning
content that fosters ISE-PCK competencies of pre-service science teachers. [Methods] Previous studies
and literature on ISE-PCK, special-education teachers, inclusive science teacher qualification standards,
and the curricula of teacher training institutions were analyzed to fulfill the purpose of this study.
[Results] Teacher qualification standards based on ISE-PCK were grouped into nine categories. The
category of inclusive science education(SE) teaching-learning orientation included teacher
professionalism, attitude, and responsibility. Additional categories of teacher qualification standards
included knowledge about the curriculum related to ISE, knowledge about the learning content of ISE,
understanding of ISE learners, knowledge about teaching-learning strategies of ISE, knowledge about the
teaching-learning environment of ISE, and knowledge about the teaching-learning evaluation of ISE.
These nine areas were further divided into 50 detailed sub-standards. The learning content to develop
the capabilities of ISE teachers included subject-related content such as introduction to special
education, science education theory, special education technology, theory of inclusive education for
students with disahilities, special physics guidance, and theory of special education curricula. [Conclusion]
This study is significant in that it has concretized the qualification standards for detailing ISE teachers’
competencies.

Key Words : Teacher qualfication standards based on ISE-PCK, ISE-PCK, Inclusive science education
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(Table 1) Overview of literatures to be analyzed
Categories Author Title Extracted content
(Year)
. Teacher qualification standards, .
Korea Institute for ) . Competence of special
Research . evaluation areas, and evaluation content .
Curriculum and . ) education teachers for
report . elements of the marked subject “Special | . . . .
Evaluation(2008) A inclusive science eudcation
Schools (Secondary)
. Teacher qualification standards, .
Korea Institute for K . Competence of science
Research . evaluation areas, and evaluation content .
Curriculum and . education teachers for
report . elements of the marked subject . ) . .
Evaluation(2019) « . . inclusive science eudcation
Integrated Science
Academic Kim & Moon Components of PCK for Inclusive
paper (2022) Science Education(ISE-PCK)
Primary Inclusive Teachers perception
Academic Kim & Rhie and Support Needs towards Science
paper (2018) Instruction for Students with Special
Educational Needs in Primary School
- - Inclusive Science Education
Analysis 9n Status of I'nstrucmonal Teacher Competency and
Inclusion and Readiness for Learning Elements
Academic Park Implementing Inclusion of Students with
paper (2010) Disabilities of Inclusive Classroom
Teachers in Elementary Schools and
pre-service Teachers
Book Lee, Lee, & Lee Field Case-Centered Inclusive Education
(2020) for Children with Disabilities
Document Daegu University 2023 curriculum manual Field of learning
(2023)
Document | Daegu Universi Syllabus Domains of Learning,
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{Table 2) Qualification criteria information for inclusive science teachers

. Related ISE-PCK Components
Domain Contents QS | D-QS (Kim & Moon, 2022)
ISE teaching-learning
I ) . . . 1 4
orientation I (teahing personalities)
ISE teaching-learning . . . .
)il orientation ]l (attitude) 1 3 ISE teaching-learning orientation
1 ISE teaching-learning orientation 1 )
M(professionalism and responsibility)
Knowledge about the curriculum
\Y 3 9
related to ISE Knowledge about ISE curriculum and
Knowledge about the learning content learning content
\% 1 3
of ISE
Vi Understanding of ISE learners 1 3 Knowledge about ISE participation
agent
Knowledge about teaching-learning Knowledge about ISE
VI , 2 10 . , .
strategies of ISE teaching-learning strategies
Knowledge about teaching-learning Knowledge about ISE
VIl . 3 10 . . .
environment of ISE teaching-learning environment
Knowledge about teaching-learning Knowledge about ISE
X . 3 6 . .
evaluation of ISE teaching-learning assessment
Total 16 50

O QS : Qualification standards
O D-QS : Detailed qualification standards

I,

FY 12 (SE XFAFT @A) 2z, SeAture Sk 4T &
214 e Z5a et gt Agy A det e VM JlEer F
gt o] 992 SeHctuae AFPstHe Add ArgE BEEA A
AAA 2AA7|EH AF A4 71&9] W& (Table 3)9 &t
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(Table 3) ISE teaching-learning orientation | (teaching personality) area

Domain I Qs D-QS Relevant teacher QS
ISE [Standard 1] QO ISE teachers have the right personality | O Special education
teaching-le | ISE teachers have the | O ISE teachers work faithfully with a tehcher QS(teaching

arning right personality and sense of duty in science teaching personality area)
orientation | ethical consciousness, | O ISE teachers have a sense of ethics in| O Integrated science

I (teahing and they have a science classes. eudcation teacher QS
personality) | sense of belief and | O ISE teachers have a sense of belief (personality, attitude,

mission in the ISE. and mission in inclusive science education. responasibility areas)

¥Y = (SE ZFAFNEE) d90 2, 5T S0 Fofsts EFuItid 4
Ayt shgo) QAT sl et FAH A4S viEoR olF X717] Ystel
She 9l W HiEet BaE asw T4 vk SHELSTUA U Qv o wE
oA IHAQ SFHstEPol HEE st W& XY QA RIS FAHA &
A7 AR A 7|29 W82 (Table 92 £t

(Table 4) ISE teaching-learning orientation || (attitude) area

DomainIl Qs D-QS Relevant teacher QS
ISE [Standard 2] |O ISE teachers value the human rights of |O Special education
teaching ISE teachers individual students subject to general and tehcher QS(teaching
-learning | shall endeavor special education participating in integrated personality area)
orientation | to shape the science education and endeavor to defend|Q Integrated science
II(attitude) | human rights their rights and interests. eudcation teacher
and learning | O ISE teachers value the right to learn of each (personality, attitude,

rights of student participating in integrated science responasibility areas)
students subject education and strive to improve the right to
to general and learn.
special O ISE teachers support general students and
education. students subject to special education to
develop and demonstrate self-determination.

ol e (SE AAFMEARA @A) Goloz, FAstage] ojat A8A
S BE3}7] {oto] FPste A LSARA9] A7 9 AF E5E et 53
FHLAES A S4TSR D Y o 57 @ F fL, and
A A4 A 53 #AH 58S ZE Qv ot ag3 AEV|&ed) JHRA 9
SgE Qs 54 oot wuA @ A4 as-sty A% 53 BeE e s
W2 a7t vk Tt uA: ISHAETIEA AFE A8 SA-7I5 i &5
of AT o BEL AYsT APSHAL wee Adalol Ak 44 AE AR
A4 7129 Y82 (Table 5)9F Zt.
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(Table 5) ISE teaching-learning orientation lll (professionality and responsibility) area

Domain I

QS

D-QS

Relevant teacher QS

ISE teaching

[Standard 3]
ISE teachers

O ISE teachers actively conduct scientific
research and research and development

O Special education
tehcher QS(subject

-learning
orientation Il | strive to acquire of science and textbooks to develop knowledge and
(professionalis qualities as their qualities as educational experts. professionalism area)
m and education O ISE teachers strive to cultivate their|O Integrated science
responsibility) experts. professionalism as practical educational eudcation teacher

experts.

(personality, attitude,
responasibility areas)

49 V& (SE T 283 X4)) g9oz, Fastus sl EeuSd
g E duk SHSA A& 7 ST TF 2 7| 2uSg e W2 ol
st A2 2o, 4o Fojstes RE HA9 sk U ASE B9 JFS P
A7l A& 22 & JESE 5A9 o5 &4 9 QA =55 186t o5 Y
&, o5 €5, g 5 £ 7Y £+ = WA 97 AxRET A4 7|
3 NF A7 71EL2 (Table 6)3 .

(Table 6) ISE-related curriculum knowledge area

Domain IV Qs D-QS Relevant teacher QS
Knowledge [Standard 4] O ISE teachers understand the process, reasons, | O Special education
about the | ISE teachers have and necessity of the revised science and tehcher QS
curriculum | professionalism in common and basic curriculum. (Curriculum
related to general and O ISE teachers understand different approaches understanding
ISE special education to the common and basic curriculum. area)
curriculum. O ISE teachers understand trends in domestic | O Integrated science
and international science and general and eudcation teacher
special education curriculum. QS(Science
curriculum area)
[Standard 5] O ISE teachers wunderstand the value and|O Special education
ISE teachers necessity of science education in middle and tehcher QS
understand the high schools. (Curriculum
necessity and O ISE teachers understand the value and understanding
purpose of necessity of integrated science education in area)
inclusive science middle and high schools. O Integrated science
education in O ISE teachers clearly understand the purpose eudcation teacher
secondary schools. and goals of science education in middle QS(Science
and high schools and reorganize and make curriculum area)
statements in a reachable form, taking into
account the learning characteristics, cognitive
styles, and achievement levels of students
subject to general and special education.
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(Table 6) Continued

Domain IV Qs D-QS Relevant teacher QS
[Standard 6] O ISE teachers reorganize and operate the|Q Special education
ISE teachers science curriculum according to the student’s tehcher QS

effectively operate grade, learning characteristics, and educational (Curriculum
science curriculum needs. understanding
by reorganizing |Q ISE  teachers reorganize science and area)
science and curriculum to suit the needs and circumstances | O Integrated science
curriculum. of the school. eudcation teacher
O ISE teachers operate science curriculums by QS(Science
adjusting them to suit regional and seasonal curriculum area)
conditions.

A VE ISE TR SEUHE A4) Gt o] J AL FRURIE a4
= i

(Table 7) ISE-related learning content knowledge area

Domain V Qs D-QS Relevant teacher QS
Knowledge [Standard 7] O ISE teacher has a deep understanding of the | O Special education
about the ISE teachers content of the subject to be taught. tehcher QS(subject
learning continue to O ISE teachers understand the core achievement knowledge and
content of strive to standards and contents underlying the content professionalism
ISE properly of the subject, inquiry methods and thinking area)
understand processes, and application of learning content
professional to daily life.
knowledge about | O ISE teachers continue to make efforts to
the content of grasp the latest knowledge and trends in
the subject. subject-related studies.

FY VI (SE gh5AF oldl) YYo=, tget g4 8745 7H EFuSstiy
W ks So] BaEelEgle oY AZelE fdlo] He Slga W X 4
&, AT QIA F4, gy BEA, EFuStiAd Y kol tigk Q4] 5= olsist
L AS BRI SEAL g4 T W, 15 okt B4 2 A4 S, A
S Q1A F4, g EA SOl FE EA HEERE, o|°A aAd sy FAEE
Az AL 150 T8H 27E nd g2o| Waslt A7 J1EF AR
A 7129 Y82 (Table 83 &t}
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(Table 8) ISE learner understanding area

Domain VI Qs D-QS Relevant teacher QS
Understandin [Standard 8] O ISE teachers wunderstand the effects of |O Special education
g of ISE ISE teachers cognitive, emotional, physical, and social tehcher QS(Area

learners know the development  characteristics of general of learner

learning and students and students subject to special understanding)
developmental education on learning. O Integrated science
characteristics of | O ISE teachers understand the intellectual eudcation teacher
students subject development  process  through  social QS(Science
to general and experiences and prior learning experiences teaching-learning
special education of general students and students subject to area)
and understand special education.
the educational | O ISE teachers understand the difficulties of
needs of those conducting integrated science education in
students. an environment in which students subject
to general and special education are
integrated in the educational field.

o I (SE 4ot A% A4 delom, Exuged U Avehgol 58
Fotrge Welhs adlos A seae A W X & sy 54
=@ shle) sheol gt 914 3 Bl dth o] FolHE TEA
St B R7E etshs wel, a8 43 Luist W HolE 9 o)
7 52 D A% B4 vel U o2 59 9 A% +2Y is A A
e QA FAL B8] JRE RS Skt AR A 5L FEAT. A4
7123 AlF A2 71E W82 (Table 9o Zth.

(Table 9) ISE teaching—learning strategies area
Domain VI Qs D-Qs Relevant teacher
Qs
Knowledge [Standard 9] |O ISE teachers know the student’'s cognitive |Q Special education
about ISE teachers development process and apply appropriate tehcher QS
teaching | plan educational teaching-learning methods. (Curriculum

-learning | activities based | QO ISE teachers know the intellectual development understanding

strategies on the process through students’ social experiences and area)

of ISE educational prior learning experiences and apply appropriate | Q Integrated

needs of teaching methods. science

general students | O ISE teachers know the mental and physical eudcation

and students characteristics of students subject to special teacher
subject to education and teach them in an appropriate QS(Science
special instructional method. curriculum area)
education.
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(Table 9) Continued

Domain VI

QS

D-QS

Relevant teacher
Qs

[Standard 10]
ISE teachers
operate classes
so that general
students and
students subject
to special
education are
the subjects of
learning.

O ISE teachers strive for active learning participation

©)

of general students and students subject to

special education.

ISE teachers establish individualized education

plans based on the learning level and educational

needs of general students and students subject to
special education.

* ISE teachers design classes by adjusting the

level of learning objectives and learning

activities to a level that can be reached by
general students and individual students subject
to special education.

ISE teachers design classes in consideration of

the learning styles, instructional models, and

strategies of general students and students
subject to special education.

ISE teachers select and apply appropriate

teaching-learning  strategies to  acquire

integrated scientific knowledge.

ISE teachers apply appropriate teaching-learning

strategies so that both general students and

students subject to special education can
develop scientific inquiry abilities.

ISE teachers use a variety of materials and

media for effective inclusive science classes.

¢ ISE teachers understand the necessity, usefulness,
and limitations of print media and use them
appropriately in inclusive science classes.

* ISE teachers know how to use audiovisual
equipment and use it effectively in teaching
inclusive science.

* ISE teachers know the use of computers, the
Internet, and digital tools and use them
efficiently for teaching and evaluating science.

ISE teachers reorganize the curriculum to suit

the educational needs of general and special

education target students.

ISE teachers understand the need for science

curriculum plans and design them to suit the

school's circumstances.

ISE teachers understand the science subject unit

plan and establish it to be applied in actual

inclusive science classes.

ISE teachers understand the system and content

elements of the science teaching-learning

process and write them so that they can be
effectively applied in classes.

O Special education

tehcher
QS(lesson and
evaluation area)

O Integrated

science
eudcation
teacher
QS(Science
teaching-learning
area)
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(Table 10) ISE teaching-learning environment knowledge area

Domain VIl Qs D-QS Relevant teacher QS
Knowledge [Standard 11] | O ISE teachers understand and use the classroom | O Special education
about ISE teachers facilities and facilities necessary for integrated tehcher QS
teaching strive to create a science. cllasses and how to wuse them (School culture
-learnin rich educational appropriately. and cooperation
. & O ISE teachers understand and use laboratory o P
environment support s . building area)
. facilities, equipment, and methods necessary o 7
of ISE env1r.onment and a for scientific experiments. Integra'ted science
desirable school |Q ISE teachers understand and appropriately eudcation teacher
culture. utilize human resources, facilities, or facilities QS(Science
to help students subject to special education education
have easy access to science experiments and environment area)

lecture contents and courses.

O ISE  teachers understand and use the
environmental conditions and tools required
for field trips or field trips in science.

[Standard 12] |O ISE teachers strive to provide a rich|Q Special education
ISE teachers work educational support environment for students tehcher QS

with educational subject to general and special education. (School culture

community O ISE .teachers \fvork with fellow science .a.nd

special education teachers to plan policies

members and ; ) i .

e f related to integrated science education in
communities for schools and implement related tasks together.

and cooperation
building area)
O Integrated science

effective education | O ISE teachers establish a cooperative system eudcation teacher
with community resources for general and QS(Science
special education and then educate them in education
connection with these resources. environment area)

* ISE teachers use teachers from other subjects
in the school and social experts as human
resources for science teaching-learning.

QO ISE teachers know parents expectations for
science education and implement science
education in response to their requests.

[Standard 13] QO ISE teachers recognize safety accidents and|Q Integrated science

ISE teachers preventive measures that occur in classrooms, eudcation teacher

know safety science labs, and on-the-job training, and QS(Science
prevent safety accidents.

O ISE teachers understand and follow up on how
to deal with safety accidents in classrooms,
science labs, and field trips.

education
environment area)

related to science
teaching-learning.
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(Table 11) ISE teaching-learning evaluation knowledge area

Domain IX Qs D-QS Relevant teacher QS
Knowledge [Standard 14] O ISE teachers understand the characteristics of | O Special education
about ISE teachers check general students and students subject to special tehcher QS
teaching the learning education and evaluation methods suitable for (lesson and
-learning | process of general educational activities. evaluation areas)
evaluation students and * ISE teachers perform evaluations using various | O Integrated science
of ISE | students subject to methods according to the purpose of eudcation teacher
special education evaluation. QS(Science
and utilize the | O ISE teachers use evaluation results to support education
evaluation results. students learning and improve classes. evaluation area)

¢ ISE teachers check students’ achievement
levels based on evaluation results and improve
teaching-learning methods and processes

accordingly.
[Standard 15] O ISE teachers understand the theory of
ISE teachers know evaluation of science education and special
how to evaluate education.
science teaching- | O ISE teachers know evaluation methods related
learning and to science teaching-learning and develop
develop appropriate appropriate evaluation tools for class content
evaluation tools. and methods.

* ISE teachers know the purpose of evaluating
science education and special education and
prepare an evaluation target framework and
evaluation criteria.

[Standard 16] O ISE  teachers analyze quantitative and
ISE teachers qualitative data from scientific education
understand how to evaluation results.
analyze scientific | O ISE teachers describe and present the analysis
education results of science education evaluation data in
evaluation results. several ways.

ISE-PCK 9i2 Sl¥g 93t sty 24

I
ISE WA8F MEEE 2 l‘%‘), ISE & WS}
ISE 8+&AF o]8)l, ISE 4-8hs A2k x]4], ISE I
B7F 419 o) Jgoz FAE o] Ut
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(Table 12) Learning elements of ISE teaching—learning orientation | area

Domain Field

Learning area

Learning Content Elements

Scientific education

ISE teaching-learning theory

Necessity and
purpose of science
education

Necessity and purpose of science
education

orientation I (teahing

personalities) Disabled students

inclusive educational
theory

Understanding
inclusive education

Necessity and purpose of
inclusive education

A, ISE Z4AF NEE) 99 B8net 490 E5mathy % du 34y
QA so] BYH A AWHEE s o] Wasteh A4S APste
St wael 9Xeh AR Foltk. 1o n SHuSThY L Lut shgo] A=
of WZT WES WA Folshs Wi-ots BES Bol AR wests o)
22 712t A4S FUYREE BPW £4e AWt IXE w0 9
o oty 99 @ 8 L4k (Table 137 k.

(Table 13) Learning elements of ISE teaching-learning orientation |l area

Domain Field

Learning area

Learning Content Elements

Disabled students

ISE teaching-learning inclusive educational

Understanding on

Meaning and strategy of social
relationship formation

orientationII(attitude) theory inclusive education Necessity and purpose of
inclusive education

AR, ISE LAY MEARY D A Gae synstule A%y A4 B
B qojolrt. FUTe WAL S4udy 2 Qut o, SR, s, A A
Bt o] g meH 97 WEAAY] Sste] AEAL wAe BYGe]
She AL Aol Wk ol s BRI LAE WA 43AA B £
AA 2 APS AT AEZQ 5 e FHA7= AE FH R st= A
Z2IW0 5o g Fojsjjof gttt 8|1l 50| MFst= FFH A2 A
AlZ1al 259 I5ARAEE A7 A FHY 24 9 Q1 AdE &8sty
= ¥ stojof Attt S, SIS WA= AH4lo] AT £ dA 9 W&
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(Table 14) Learning elements of ISE teaching—learning orientationl|ll area

Domain Field Learning area Learning Content Elements
ISE teac.hing—.learning o ‘ Science education Science education field research
orientation Scientific education .
M(professionalism theory environment and Professionalism development of
and responsibility) support science teachers
YA, ISE B w3 A4 J9L SRS ¥d w5y itk A4 3™
2 Qoolch. Bt RAE HotEs 24, 2E, AT 59 WEL 45T
g3t ool Fodshs ESuST L Ayt S mRolA SJujgle w-ts
F5ol AFH A & YES Hotwi wEHFL B4 L $4S T 4 ddolof
o} o2 gRlME E4mSTh U Ui SHBolA Hgo) 5T et BF U
7% LQIAo that FEe @A) olslvh Aslolof gt BT T}
W FE % 7|ERSIANA AGcte it W 2 ALY ARES
W AElolA, stadtel sty g melstel Wa-ohs U, mA-oh B 4
&, 1H AR 52 AFZSE 4 Qlojof ot &, TdE et AFVIE, M=
o QX %, SES] Y 5 5 nelsiel BY ke AYS FERHT 5 9
ofof qit}. olo} THE T4 G L g a4 AU TAHY AIHE (Table

(Table 15) Learning elements of ISE-related curriculum knowledge area

Domain Field Learning area Learning Content Elements
Scientific Science Science curriculum development and reorganization
education theory curriculum | Science and curriculum
Special Special education curriculum model
education . - - ; -
curriculum | Organizing and operating special education curriculum
Knowledge . : .
about tfe Curriculum Basic Basic curriculum subjects(group)
curriculum | theory for special curriculum | Basic curriculum creative experiential activities
related to schools C d Science subjects (group) and creative experiential
ISE ommon an activities
Elective

Common special education curriculum (visual, hearing,

icul
Curriculum physical disabilities, etc.)

Disabled students
inclusive curriculum Organizing and operating inclusvie education curriculum
education theory
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(Table 16) Learning elements of ISE-related learning content knowledge area

Domain Field Learning area Learning Content Elements
Types of Scientific Inquiry (Scientific
Philosophy of Science |Method)
and History of Science T
. Scientific inquiry process
Scientific (Nature of Science)
education theory Scientific inquiry process
Core achievement standards and

Science Curriculum
Knowledge about

evaluation standards for each science
subject

the learning content G | ohysi Basic scientific knowledge in the
of ISE eneral physics field of physics
) ) General chemist Basic scientific knowledge in the
Science subject eneral chemistry field of physics
content B erific knowlod —
education General Life Sciences |P%i€ scientific knowledge in life
sciences area
General Farth Science Bgsic scientific_ knowledge in the
field of earth science
3, ISE S ol FAL FUUTFERY] SEAR ol BT
spgo) o) 99 W 5%, S 54 S0 tste] Q4sk ook Bt AL Ax
st et AEHQ FaFeTGolT #o] TEAE Folals SLT ST
g Auk oMY RERoA Yu|le wp-ghE &0l AFEHO A FYEE A Y
ATHARA, B5Q, 2022, )% A4 BRI A SR} AL sty &
49 BeH Q7S WA Dok BES ABIAIoF Wk 2, HFAA FY
o g 44 W AWS YL Seasohy S Ho) 99 U 4, Sas
4e storsts Zo] Wastn & 4 qth olg BAH o5 Fo L e a4s
et 2= (Table 17)°14 FAH SR AF53AH.

(Table 17) Learning elements of ISE learner understanding area

Domain

Field

Learning area

Learning Content Elements

Understanding of

Special educatin

Understanding
special education

Types and learning characteristics
of special education recipients

ISE learners

Disabled students
inclusive educational

Other related areas

Disability understanding

theory education
A, ISE 2o A A4 dde avtyel Suaeh 2de 9o 48
& Qe JlesT BaE Qoolt. BYWS WA S4TSRy 2 du sHlse
7152 ols) = FES A8 S £ dE, AF 52 vt AA8E
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Qolof @}, 1elm AR TE % Aol G B4 A% 48se] AEshaol
H3HoR WY & YES W4-shs BEC) HYS0] AFHOR FolREg §
Zatojof gt Egh BEWS WARS shYEC] 59 4] U AT Held
SRS O B8 PSS B8 WS /AT glojof ek miAgoR
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A2k 7HA3 glojof et oloh WA ot 4 L g 8AE (Table 18)9] Y
83 g,

(Table 18) Learning elements of ISE teaching-learning strategies area

Domain Field Learning area Learning Content Elements
Cognitivism perspective on learning (Piaget, Bruner,
Ausubel, Vygotsky, etc.)
Science Characteristics and origins of scientific misconceptions
Knowledge about Scientific teaching and |Teaching and learning methods according to
teaching-learning education learning theory | learning theory
strategies of ISE theory and teaching Types, characteristics and examples of teaching
model and learning models
Understanding and applying science teaching and
learning strategies
Instructional . L . .
. Special education instructional design
Design
Universal design for learning
Special Tﬁeach{ng— Teaching and learning strategies by type of disability
. earning
educational i ilizati i
o Methods Media utilization education
8 J Web accessibility and smart education
Assistive Understanding assistive technology and utilizing
assistive technology in each area (cognitive,
technology
language, motor, sensory, etc.)
Disabled Inclusive education teaching and learning methods
students Teaching-
inclusive Learning Instructional adaptation (instructional modification)
educational Methods
theory Forming social relationships

o GA, ISE

2 2o &84
(Table 19)9] W&}

2~ =LA B
wae-ghy 24

oo Equst 59 B4e S 24 9 Q
dg gooltt. ol BAH o 49 W g aik



178 The Journal of Special Education: Theory and Practice, Vol. 25, No. 1

(Table 19) Learning elements of ISE teaching—learning environment knowledge area

Domain Field Learning area Learning Content Elements
School facilities and environment for science
education
Science Science teaching materials and media
Scientific education Student management and safety in laboratories

Knowledge about | education theory

teaching-learning
environment of

environment

and outdoor learning

and support

Science education field research

Professional development of science education

ISE teacher
Disabled students

inclusive Collaborative | Cooperation between Special and science education

educational professor teachers

theory
ohEA, ISE -t Wb AAe me-sts Woel BaAE Qeloln. Egwe
FAE SRS o 43 SE Selstn 159 A4, A, A9 TEe §
7 g Bxow SRl gAT WAL olRolAL AL Ao} Wk =, Sk
Aol A 5z D AR PG Deste] B o|RolNES so] BHT B
AP == stojof ottt o5 I E W& 84+ (Table 2003 2t

(Table 20) Learning elements of ISE teaching-learning evaluation knowledge area

Domain Field Learning area Learning Content Elements
Diagnosis and Understanding the individualized education
evaluation of Individualized plan

disabled education plan Formulation and  implementation  of

children individualized education plans
Knowledge about Purpose and type of science learning
teaching-learning evaluation
evaluation of ISE Scientific ) ducati Evaluation area and evaluation method for

education Science education | jence education

evaluation
theory Actual development of evaluation tools

Utilization of science education evaluation
plan and evaluation results
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