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ABSTRACT. This study analyzed achievement standards in the 2015 revised Science Education Standards as well as activi-
ties and assessment items in grade 7 science textbooks using science core competencies and subcomponents. Scientific participation
and lifelong learning capacity was not involved in the achievement standards. Logical thinking of scientific thinking capacity,
planning and carrying out investigation, analyzing and interpreting data, developing and using models, and constructing expla-
nation of scientific inquiry capacity, collecting and selecting information of scientific problem solving capacity, and using various
communication methods of scientific communication capacity were involved in the achievement standards. All five scientific
core competencies including all subcomponents except rational decision making of scientific problem solving capacity and
understanding and coordinating diverse thoughts of scientific communication capacity were involved in activities of science
textbooks. All five scientific core competencies were involved in assessment items of science textbooks. Logical thinking and
creative thinking of scientific thinking capacity, planning and carrying out investigation and constructing explanation of scien-
tific inquiry capacity, identifying problems, collecting and selecting information, suggesting solutions, and performing of sci-
entific problem solving capacity, using various communication methods, arguing based on evidence of scientific communication capacity,
and being interested in science technology and society issues of scientific participation and lifelong learning capacity.

Key words: 2015 revised science education standards, Scientific core competencies, Middle school science textbook
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Table 1. Number of activities and assessment items in each of grade 7 science textbooks

Textbook Unit Activity Assessment [tem

A (4) Properties of Gas 22 41
(5) State of Substance 30 56

B (4) Properties of Gas 18 46
(5) State of Substance 23 47

C (4) Properties of Gas 22 57
(5) State of Substance 23 64

D (4) Properties of Gas 31 55
(5) State of Substance 34 69

E (4) Properties of Gas 28 64
(5) State of Substance 18 54

Total 249 553
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Table 2. Subcomponents for each of science core competencies
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Science Core Competency

Subcomponent

Logical Thinking

Scientific Thinking

Critical Thinking

Creative Thinking

Asking Questions
Planning and Carrying out Investigation
Analyzing and Interpreting Data

Scientific Inquiry

Using Mathematical and Computational Thinking

Developing and Using Models

Engaging in argument with evidence

Constructing Explanation

Obtaining, Evaluating, and Communicating Information

Identifying Problems
Collecting and Selecting Information
Analyzing and Evaluating Information

Scientific Problem Solving

Suggesting Solutions
Performing

Reflective Thinking
Rational Decision-Making

Understanding and Coordinating diverse thoughts

Scientific Communication

Using Various Communication Methods

Understanding Information from Multi-Media
Arguing based on Evidence

Being interested in Science, Technology, and Society Issues

Scientific Participation and Lifelong Learning

Using Computer and Science Technology

Engaging in Self-Regulated Learning
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Table 3. Science Core Competency and Subcomponent in Science Achievement Standards

Science core competency Subcomponent (4) Properties of Gas (5) State of Substance ~ Total
Logical Thinking 4 3 7
Scientific Thinking Critical Thinking 0 0 0
Creative Thinking 0 0 0
Subtotal 4 3 7
Asking Questions 0 0 0
Planning and Carrying out Investigation 3 1 4
Analyzing and Interpreting Data 2 0 2
L. . Using Mathematical and Computational Thinking 0 0 0
Scientific Inquiry . .
Developing and Using Models 3 1 4
Engaging in argument with evidence 0 0 0
Constructing Explanation 0 1 1
Obtaining, Evaluating, and Communicating Information 0 0 0
Subtotal 8 3 11
Identifying Problems 0 0 0
Collecting and Selecting Information 2 1 3
Analyzing and Evaluating Information 0 0 0
Scientific Problem Solving Suggesting Solutions 0 0 0
Performing 0 0 0
Reflective Thinking 0 0 0
Rational Decision-Making 0 0 0
Subtotal 2 1 3
Understanding and Coordinating Diverse Thoughts 0 0 0
Scientific Communication Using Various Communication Methods 0 1 1
Understanding Information from Multi-Media 0 0 0
Arguing based on Evidence 0 0 0
Subtotal 0 1 1
Being interested in Science, Technology, and Society Issues 0 0 0
Scientific Participation . .
and Lifelong Ieaming Using Computer and Science Technology 0 0 0
Engaging in Self-Regulated Learning 0 0 0
Subtotal 0 0 0
Total 14 8 22
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Table 4. Science core competency and subcomponent involved in activities in grade 7 science textbooks

Unit & Textbook  (4) Properties of Gas (5) State of Substance

Science Core Competency Subcomponent A B C D E A B C D E otal
No competency 2 0 2 15 1 2 16 5 15 1 59
Logical Thinking 18 29 17 29 26 24 34 12 32 14 235
Scientific Thinking Critical Thinking 1 0o 2 3 2 7 2 2 4 1 24
Creative Thinking 2 4 4 2 5 1 5 3 3 1 30
Subtotal 21 33 23 34 33 32 41 17 39 16 289
Asking Questions o o0 1 o0 O O o0 0 0 o0 1
Planning and Carrying out Investigation 19 22 16 27 13 20 21 22 18 17 195
Analyzing and Interpreting Data § 5 4 8 6 11 7 7 10 10 76
L. . Using Mathematical and Computational Thinking 2 2 2 1 o 0 o o0 0 9
Scientific Inquiry . i
Developing and Using Models 1 6 4 2 4 1 3 4 2 3 30
Engaging in argument with evidence 6o 2 0 o0 4 1 0 1 0 2 10
Constructing Explanation 6 11 4 10 6 8 13 3 10 6 77
Obtaining, Evaluating, and Communicating Informaton 1 3 4 4 0 1 1 1 3 0 18
Subtotal 37 51 35 53 34 42 45 38 43 38 416
Identifying Problems 1 0 1 2 1 1 1 3 1 0 11
Collecting and Selecting Information 7 1 5 2 2 9 3 3 3 2 37
L Analyzing and Evaluating Information 21 0 1 o0 3 0 2 0 1 10
g(c)lli?rtllgﬁc Problem Suggesting Solutions 4 2 4 4 5 1 3 3 2 2 30
Performing 3 2 4 0 4 1 1 0 0 0 15
Reflective Thinking 1 o 0 o0 o0 o o0 O o0 0 1
Rational Decision-Making o 0 0 o o0 O o o O o0 O
Subtotal 18 6 14 9 12 15 8 11 6 5 104
Understanding and Coordinating diverse thoughts o 0 0 o O O o0 o O o0 o0
Scientific Communication Using Various Communication Methods 9 2 3 5 3 11 10 7 2 1 353
Understanding Information from Multi-Media 2 0 2 0 O 1 0 0 0 8
Arguing based on Evidence 2 2 0 4 o6 2 1 4 2 30
Subtotal 34 5 9 9 21 13 8 6 3 91
Being iqterested in Science, Technology, 1 2 1 0 0 1 o0 1 1 2 9
Scientific Participation ~ and Society Issues
and Lifelong Learning ~ Using Computer and Science Technology o o 4 7 2 0 3 2 0 0 18
Engaging in Self-Regulated Learning o o 2 o0 1 O 0 2 0 1 o6
Subtotal 1 2 7 7 3 1 3 5 1 3 33
Total 90 96 84 112 91 111 110 79 95 65 933
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Table 5. Science core competency and subcomponent involved in assessment items in grade 7 science textbooks

$ES - Hoj

Science Core Unit & Textbook (4) Properties of Gas (5) State of Substance Total
Competency Subcomponent A B C D E A B C D E
No competency 30 14 26 13 16 32 17 36 23 23 230
Logical Thinking 11 26 30 35 39 21 27 27 42 25 283
Scientific Thinking  Critical Thinking o o o o o0 o0 o o0 o0 o0 0
Creative Thinking o 3 0 2 o0 0 2 0 0 2 9
Subtotal 11 29 30 37 39 21 29 27 42 27 292
Asking Questions o 0 o0 o O O o o0 O0 o0 0
Planning and Carrying out Investigation 0o o o0 o0 1 o o0 o0 o0 0 1
Analyzing and Interpreting Data o o o0 o O o o0 o0 o0 O 0
L . Using Mathematical and Computational Thinking o o o0 o o o o0 o0 o0 o0 0
Scientific Inquiry . .
Developing and Using Models o o0 o o o o o o0 0 o0 0
Engaging in argument with evidence o o o o o0 o o0 o0 0 o0 0
Constructing Explanation 0 0 0 0 1 o o0 o0 0 o0 1
Obtaining, Evaluating, and Communicating Informaton 0 0 0 0 0 0 0 0 0 O 0
Subtotal o o o o0 2 0 0 O 0 0 2
Identifying Problems 6o 0o 0o o o0 1 o0 0 0 O 1
Collecting and Selecting Information o 0 o0 o 2 0 0O 0 0 2 4
o Analyzing and Evaluating Information o 0o o0 o o0 o o0 o0 0 O 0
gg‘lev‘:;;ﬁc Problem o cesting Solutions 2 2 1 2 3 1 2 2 2 2 19
Performing o 0o o o o0 o0 o0 o0 0 1 1
Reflective Thinking o o o o o0 o0 o o o0 o0 o0
Rational Decision-Making o o o0 o o o o0 o0 o0 o0 0
Subtotal 2 2 1 2 5 2 2 2 2 5 25
Understanding and Coordinating diverse thoughts o o o0 o0 O o o o0 o0 O 0
Scientific Using Various Communication Methods 0o 2 2 4 5 2 2 1 4 7 29
Communication Understanding Information from Multi-Media o 0 0 0 O o0 O O O o0 O
Arguing based on Evidence 1 1 o 2 3 o0 2 0 1 1 11
Subtotal 1 3 2 6 8 2 4 1 5 8 40
o ... Beinginterested in Science, Technology, and SocietyIssues 1 0 0 0 0 0 0 0 0 1 2
Sc1en§1ﬁc PaI’IICIpat.IOIl Using Computer and Science Technology o 0 o o o0 o o o0 o0 o0 0
and Lifelong Learning
Engaging in Self-Regulated Learning o 0 o0 o O O o0 0 0 o0 0
Subtotal !1 0 0 0 O o0 o0 o0 0 1 2
Total 15 34 33 45 54 25 35 30 49 41 361
HTases ddsty] s v 44 28 L e o oh2] Zpojet FA o5 5= 2 271(0.34%), ‘ISHA H
5 A8 AHEAR, Fd o] e Hste dofu x| o] & 52 270(0.34%) = vl A A =3HE o LA
AE & o UESE sk AlZS AlHEAP e o] sy o] Hota} sl o] HhgE R b2 &2 A 55370
o5 AgS Al EEol Ul SolA 230712 oF 40%E AT HEwS AlASH
T A9 kel oxEA e T3t W el Folut A
WM FI} 2elof ZetE nieta) M AR 5l e Arge] dRES vle 7L OH‘;*OP% AR ol M ¥
2015 7117 s of whE Fokal wpeh | wbA] 559 = 9AE £ B AlE =9, V1A AR
@ 7179 4, (5) B0 Abd) sk wrele) ok By o] E5ehd o] AT £ AL 0, 7 A= A
sl wekat WA lepel selnat 361 EFE L X2 BASAL, BAL o|F: Gt YA xR
of QglTh(Tuble 5). “TsHA] Apaelo] 2020 49.41%0]  £5ste] Wel WA Urbe @AS ()eleka gk et 2ol
S, TS AT SO 6T, TS BA $T I BE RO L] A ol A P
2 0] 2571(4.23%) = o= 2eFE o] It whd 3} ol Wol 2k of )l shal petut g 7tof o gt
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