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ABSTRACT. In this study, we investigated the characteristics of the PCK components in the chemistry units of middle school
science teacher’s guidebooks developed under the 2009 Revised National Curriculum. The analysis of the results revealed that
the sub-components of topic-specific strategies, vertical articulation, and lesson objectives were systematically handled in most
teacher’s guidebooks. However, subject-specific strategies, assessment methods, and curricular changes were mainly dealt
with only in the general guidelines. Experiments and inquiries, assessment questions, and assessment dimensions were lack of
constructivist approaches in the aspect of presented contents or forms. Horizontal articulation and knowledge of students were
either lacked in relevant content or presented in the form of simple presentation. Concepts and theories accounted for the largest
proportion of teachers’ guidebooks, but some of them were beyond appropriate levels. On the bases of the results, the implica-
tions for the development of the teacher’s guidebooks are discussed.
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Table 1. The definitions of components and sub-components of PCK used in this research

PCK Components Sub-components

Definition

Supplementary or in-depth concept

Concepts and Theories

Answer to textbook questions

Knowledge of science concepts and theories.

Knowledge of ..

Subject Matter AddlltIOI.lal resource
Experiments and Inquiry in textbook Knowledge of experiments’ or inquiries” processes and
Inquiries Additional inquiry guidances.

Instruction sequence and method

Knowledge of Topic-specific Strategies  Instructional point

Knowledge of instruction sequence, instructional points,
teaching methods.

Instructional Reference information
Strsatggws mn Knowledge of learning models and methods commonly
cience Subject-specific Strategies used in science subjects such as discovery learning model
and experiment.
Assessment Questions Knpwledge of questions t.hat can be ysed during a particular
unit of study to assess science learning.
Knowledge of dimensions such as concept understanding
Knowledze of Assessment Dimensions and participation that can be used during a particular unit of
nowledge o study to assess science learning.
Assessment in : : T
Sci . Knowledge of scoring rubric or criteria that can be used
cience Assessment Criteria . . . . .
during a particular unit of study to assess science learning.
Knowledge of specific instruments, approaches, or activities
Assessment Methods that can be used during a particular unit of study to assess
science learning.
. . . Lesson unit idelines’ arti i
Vertical Articulation : Knowledge of the guidelines’ articulation across lesson or
Knowledge of Grade unit grade levels.
Science Lesson Objectives Knowledge of specific goals and objectives of the curriculum.
Curriculum Curricular Changes Knowledge of changes with the revision of curriculum.
Horizontal Articulation Knowledge of the guidelines’ articulation across subjects.
- Knowledge of activities and materials for students’
Kné)thied%e of Motivation and Interest motivation and interest.
udents

Misconceptions

Knowledge of the common students’ misconceptions.
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Table 2. Percentage of PCK components by grade
PCK Components (%)
Grade anwledge of Knowledg'e of Instt"uctional Knowle{ige of Knowledge of Knowledge of Total
Subject Matter Strategies in Science Assessment in Science  Science Curriculum Students
7 69.1 11.6 8.6 6.7 4.1 100.0
8 66.6 12.0 9.5 8.5 33 100.0
9 69.2 10.7 9.6 7.8 2.7 100.0
Average 68.3 11.4 9.2 7.7 34 100.0
Table 3. Knowledge of subject matter: percentage of sub-component by publishers
Publisher (%)
Grade Sub-components Y B C ) 3 F G i T Average
Supplementary or in-depth concept  32.8 19.3 39.0 39.5 393 354 484 363 320 358
(Tjﬁggflzt: and \ owers to textbook questions 144 381 103 165 77 70 104 128 56 136
7 Additional resource - - - - - 58 54 10 39 1.8
Experiments and Inquiry in textbook 136 100 139 162 130 84 9.0 138 121 122
Inquiries Additional inquiry 102 12 08 53 51 81 36 74 94 57
Total 71.0 68.6 640 775 651 647 768 713 630 69.1
Supplementary or in-depth concept  39.4 149 322 358 357 31.8 435 516 376 355
?ﬁ:oczlztss and cwers to textbook questions 128 41.1 129 184 109 114 122 143 55 155
8 Additional resource - - - - - 88 41 - 59 2.1
Experiments and Inquiry in textbook 126 64 138 171 119 91 101 83 115 11.2
Inquiries Additional inquiry 3207 - 25 34 - 15 07 60 20
Total 68.0 63.1 589 738 619 61.1 714 749 665 663
Supplementary or in-depth concept 403 142 40.1 38.7 424 36.6 435 415 415 374
(Tjggocflgf and -\ owers to textbook questions 148 469 196 178 103 114 122 172 57 173
9 Additional resource - - - - - 3.1 1.7 - 6.2 1.2
Experiments and lnquiry in textbook 7.8 6.0 8.1 233 10.1 6.9 7.6 144 126 10.7
Inquiries Additional inquiry 49 - 03 - 14 47 27 17 51 23
Total 678 67.1 681 798 642 627 677 748 71.1 689
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Table 4. Knowledge of instructional strategies in science: percentage of sub-component by publishers
Grade Sub-components Publisher (%)
A B C D E F G H I Average
. __ Instruction sequence and method 83 39 70 96 136 32 29 109 65 7.3
; gggg;‘:“ﬁc Instructional point 31 28 39 31 23 42 10 30 47 3.1
Reference information 06 09 1.9 1.4 - 1.0 1.5 1.0 09 1.0
Subject-specific Strategies 02 04 02 - - - 0.4 - - 0.1
Total 122 80 130 141 159 84 58 149 121 11.5
. . Instruction sequence and method 113 39 57 89 179 28 33 75 72 7.6
g gfrzgge’:“ﬁc Instructional point 25 32 30 50 15 54 10 26 49 32
Reference information 0.6 1.0 20 1.4 - 0.3 2.0 1.2 09 1.0
Subject-specific Strategies 02 05 03 - - - 0.5 - - 0.2
Total 146 86 11.0 153 194 85 68 113 13.0 12.0
. __ Instruction sequence and method 108 35 34 80 177 10 32 6.7 57 6.7
Topic-specific . ctional point 31 24 33 26 21 43 12 31 36 29
9  Strategies
Reference information 14 1.2 1.5 0.5 - 0.2 1.8 1.8 0.6 1.0
Subject-specific Strategies 02 05 0.3 - - - 0.6 - - 0.2
Total 155 76 85 1.1 198 55 68 11.6 99 10.8
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Table 5. Knowledge of assessment in science : percentage of sub-component by publishers

Publisher (%)

Grade Sub-components yy B C ) B 7 G i I Average
Assessment Questions 9.1 5.8 11.0 - 74 10.6 7.9 - 10.5 6.9
7 Assessment Dimensions - 49 - - - 29 13 - - 1.0
Assessment Criteria 0.6 - 1.3 03 1.2 - - - 04 0.5
Assessment Methods - 0.3 - - - 0.6 04 - - 0.2
Total 9.7 11.0 12.3 0.3 8.6 14.1 9.6 - 10.9 8.6
Assessment Questions 8.8 8.4 15.7 - 8.9 104 10.3 - 7.0 7.7
8 Assessment Dimensions - 5.5 - - - 3.1 1.6 - - 1.1
Assessment Criteria 0.6 - 2.1 04 0.9 - - - 0.5 0.5
Assessment Methods - 0.6 - - - 04 0.6 - - 0.2
Total 9.4 14.5 17.8 04 9.8 13.9 12.5 - 7.5 9.5
Assessment Questions 9.8 7.5 13.1 - 7.7 12.9 11.9 - 7.2 7.8
9 Assessment Dimensions - 53 - - - 2.6 1.7 - - 1.1
Assessment Criteria 0.5 - 1.9 0.6 1.2 - - - 0.7 0.6
Assessment Methods - 0.5 - - - 0.4 0.8 - - 0.2
Total 10.3 13.3 15.0 0.6 8.9 15.9 144 - 7.9 9.6
oML BN, HTA AT 5 TAFEH Bel A Fushy] g F2 BEEE AjHom Yk of
A thFet WS BHE AS AR gk 1 = WAREO] ot FE S A s A = ARl oA
AU WA gRE Al Ye YR Wt 2He o)%e ARe] By} uhnk S8l A5 ¢lelo] B
MYSHE Aol lon e WAL AEACIAL A4e] S ik mebd] WAL AmA ] SR Tet wte]
T4 AT WS AT S Sof tfd Bkel 2ol thf  HjEHQ Hrh WHES dBH O RuetE Z4E
3 FHFH Bo} ZW0S Nk gxstel AAT WA o)A Y A WEel AEW B YW FAHo=
7F slet. Aka| e Aol s e Aot
B7k 2L dreol A B7h W Zue e U
| 630 WALG A EA F 5Eo] AMSIT Gglom W3St S| B XA
A Asd B w3 A 7eS TGUE Bt 2.87) Wet g of Tt XA 0] BA AWE Table 6 78
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7holl #3E X A& ATt & & ‘Rl“%. &9 4 T2 AA|(3.9-5.0%)9F Y FIEQ24-3.1%)= BE WA
23 o4 SHe nF Wk 270 AL Bkl B ARl wmd & wew o2 ol Lajy
RS ol T WA REE "olE 4 rkSH Te 5% A BRIy Msks 359 mAE A EA A
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Table 6. Knowledge of science curriculum: percentage of sub-component by publishers
Grade Sub-components Publisher (%)
A B C D E F G H I Average
Vertical Articulation Lesson unit 2.1 44 2.0 22 37 4.8 33 24 2.7 3.0
Grade unit 0.9 0.9 1.0 0.4 1.3 1.0 0.7 0.8 0.8 0.9
7 Lesson Objectives 22 1.9 29 32 0.7 42 2.7 1.5 24 24
Curricular Changes - 1.1 - - - - - 0.4 04 0.2
Horizontal Articulation - - 14 0.2 - - - 0.3 - 0.2
Total 52 8.3 7.3 6.0 5.7 100 6.7 5.4 6.3 6.7
Vertical Articulation Lesson unit 2.0 6.1 2.6 3.3 42 7.4 43 2.3 3.1 3.9
Grade unit 1.1 1.1 1.4 0.5 1.9 1.4 0.9 0.6 1.1 1.1
8 Lesson Objectives 1.9 2.9 34 3.5 1.0 5.9 3.1 2.6 3.4 3.1
Curricular Changes - 1.0 - - - - - 0.7 0.5 0.2
Horizontal Articulation - - 1.5 - - - - - - 0.2
Total 5.0 11.1 8.9 7.3 7.1 147 83 6.2 8.1 8.5
Vertical Articulation Lesson unit 1.8 5.2 2.1 3.1 4.0 7.6 5.0 2.7 2.8 3.8
Grade unit 1.0 1.1 0.9 0.5 1.3 1.3 1.1 1.4 12 1.1
9 Lesson Objectives 1.8 23 22 35 0.9 5.0 2.7 22 33 2.6
Curricular Changes - 1.3 - - - - - 0.5 0.3 0.2
Horizontal Articulation - - 0.7 - - - - - - 0.1
Total 4.6 9.9 5.9 7.1 6.2 139 88 6.8 7.6 7.8
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ok xbA] 8 ShA Tele) 44 oA Telt Sl et BEmh A w9le] LA A Q) 4 BEO] G ol
wte] of7] EES A5 A ol e o U=F S} gro m a7l ggtel, Frklol A &t 9 HRE AR
of 8t AUE £ 5 AThS o Yol HE mAE A 3ol 2 A4AE o BEE FAHOR JUEAGHE B
SA7F A4 9 shd wgle] 1 AAE ORT Ak AVE 49 BEE Rejsl] £AS Asis o £gol
4o FA Ao, B3] theat o] 44 AAE Tl g aolu}.
T4 Al o 79.% Xﬂ/\l??l WARE A=A QUSelT o] S ke 35| WARE A=A o A L EFE e H
T} —ri 2(41.5-59.6%)°] 1} #(40.4-58.5%)2] HE| 2 STARH

=2E Fdst= YXiol= 22Xt 2o XL 0|2 S U]
ot 78td £ZF0|lM= MESISH CHEX| Y=Ct, Chek, 88t
YUX f7H'ﬂﬂf ESEX ¥
X|L= 7}E &2

(EEAL H)

) BEL AN B 1377} )RR 2048.964%)2)
e A o] Usiek. ol 0] 659 WA A=A o
ST ST W 2 A ] BEE B A A5 o)

Aot 35 BAE AZHE Y TAE AUA 3

Aol Mk 22 AN ek +Y BEL A o
%M XAIS) R B g S AN
AEY Y T FRI AW O BEHE S

mlm _m

2018, Vol. 62, No. 5

1-3707F AlA =] Qleh wS7Hg $sh= 2007 704 wSy
Aol A Ae st dApe] s ok F BAe] &gl df
3 Br5 01, 2000 )R ST o A BApo] $EO W
A eh5et & A H HEE Sadth(E8AF Do 2ol L
S350 Aol uhE By U8 W A0 WA B
N LEIAHAA B Fof: ZEA > FAP(EBAL
W3 o] A4 mg oyl A vHl ol & b 2o
A F2 etk gy ekzk e A ekekd
BARE A EAE FRo|A w8 o] Ao u
2 ¥ AS ddH oz thEa 99t A Y 4=
1LA}S] J.L/\]'-g- x] El\—]

1=H=Ne)
—l—‘ﬂ.‘

ofN N it
M glo O o o
o ol v R o
(HEAC) ~
ST e ok
w ar)
oy ot
19

WAE A=A 2o e
AN7E AAE o] Slelth o] F 2%0] WAL A=

o,



394 oA - Fae =]

Table 7. Knowledge of students: percentage of sub-component by publishers

Publisher (%)

Grade Sub-components

A B C D E F G H 1 Average
7 Motivation and Interest 1.1 2.5 1.9 14 0.7 22 1.1 52 42 22
Misconceptions 0.6 1.8 1.5 0.8 4.0 0.9 0.1 33 34 1.8
Total 1.7 43 34 22 4.7 3.1 12 8.5 7.6 4.0
g Motivation and Interest 1.1 2.6 2.0 2.8 14 1.8 0.9 4.7 5.1 2.5
Misconceptions 2.1 03 1.2 0.5 0.6 - - 3.1 24 1.1
Total 32 29 32 33 2.0 1.8 0.9 7.8 7.5 3.6
9 Motivation and Interest 0.6 1.9 2.0 0.8 1.0 2.1 24 5.8 4.0 2.3
Misconceptions 12 0.5 0.8 0.8 - - - 1.0 1.4 0.6
Total 1.8 2.4 2.8 1.6 1.0 2.1 2.4 6.8 54 29
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