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ABSTRACT. In this study, we sampled science writing tasks and investigated their frequency of use shown in the chemistry
domain from two sets of 18 middle school science textbooks developed under the 2007 Revised National Curriculum(RNC)
and the 2009 RNC, respectively. In addition, we categorized the sampled science writing tasks depending on the cognitive
process and type of writing and compared with the results obtained from analysis of global issues presented in the science
writings. From the textbooks developed under the 2007 RNC, a total of 183 science writing tasks were identified in which
10.17 tasks per textbook and 1.32 tasks per 10 pages were used averagely. A total of 168 were identified from the textbooks
for the 2009 RNC. Among them, 9.33 tasks per textbook and 1.23 tasks per 10 pages were used on average. Comparing with
these results, the average frequency of use of the tasks per textbook and per ten pages were decreased, respectively. Moreover,
the number of science writing tasks were found in each curriculum varied considerably depending on the units and the pub-
lishers, and that the writing tasks were mainly arranged in the finale, wrapping up stage. In the analysis of science writing
tasks according to the cognitive process, the highest and lowest frequency of use were observed in the category of ‘under-
stand’ and ‘remember’, respectively. According to the classification of science writing tasks based on the types of writing, the
writings for the information delivery were most used and the highest frequency of use was observed in the category of ‘under-
stand’ of the cognitive process belonging to ‘information delivery’. As for the results of the analysis of global issues, the num-
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ber of science writing tasks including global issues increased from 21(11.48%) in the 2007 RNC to 33(19.64%) in the 2009
RNC. Furthermore, science writing tasks associated with protection of environment showed the highest frequency of use in
the both curriculums, and it was analyzed that the materials of global issues used in the 2009 RNC were much more diverse.

Key words: Science writing, Science writing task, Middle school science textbook, 2007 Revised National Curriculum, 2009

Revised National Curriculum
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Table 1. The framework for the analysis of science writing related with cognitive process

Category

Description

1. Remember
1.1 Recognizing
1.2 Recalling

Retrieve relevant knowledge from long-term memory
Locating knowledge in long-term memory that is consistent with presented material
Retrieving relevant knowledge from long-term memory

2. Understand
2.1 Interpreting
2.2 Exemplifying
2.3 Classifying
2.4 Summarizing

Construct meaning from instructional messages, including oral, written, and graphic communication
Changing from one form of representation to another

Finding a specific example or illustration of a concept or principle

Determining that something belongs to a category

Abstracting a general theme or major point(s)

2.5 Inferring Drawing a logical conclusion from presented information
2.6 Comparing Detection correspondences between two ideas, objects, and the like
2.7 Explaining Constructing a cause-and-effect model of a system

3. Apply Carry out or use a procedure in a given situation

3.1 Executing
3.2 Implementing

Applying a procedure to a familiar task
Applying a procedure to an unfamiliar task

4. Analyze

4.1 Differentiating

Break material into its constituent parts and determine how the parts relate to one another and to an overall
structure or purpose

Distinguishing relevant from irrelevant parts or important from unimportant parts of presented material

4.2 Organizing Determining how elements fit or function within a structure
4.3 Attributing Determining a point of view, bias, values, or intent underlying presented material
5. Evaluate Make judgements based on criteria and standards

5.1 Checking

5.2 Critiquing

Detecting inconsistencies or fallacies within a process or product; determining whether a process or product has
internal consistency; detecting the effectiveness of a procedure as it is being implemented

Detecting inconsistencies between a product and external criteria, determining whether a product has external con-
sistency; detecting the appropriateness of a procedure for a given problem

6. Create
6.1 Generating
6.2 Planning
6.3 Producing

Put elements together to form a coherent or functional whole; recognize elements into a new pattern or structure
Coming up with alternative hypotheses based on criteria

Devising a procedure for accomplishing some task

Inventing a product

Table 2. The category of science writing

Macroscopic genre

Microscopic genre

Purpose of writing

Information delivery

Forms of writing
article, mind map, investigation, introduction, report, journal, brochure, explanation (fact, reason).

Persuasion proposal, rhetorical writing, column, advertisement.

Story imagination, travel notes, personal opinion, script.

Expression poet, diary, letter, personal impression.
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Avtolch AR ATLo) 4] 2009 A Tolvk WA W =08 Ba QA= A 3ol o) 91, 2] 5
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B go] AR FEES b B, 31 dolmt 1 E Y|Ee] whek A4 BE etEY] B oA
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Table 3. The framework for the analysis of science writing related with global issues

Category Description
Effect of drug addiction, smoking etc. Al
Obesity, Malnutrition A2
A. Health . ; .
Epidemic, Tuberculosis, SARS etc. A3
Immunity, shortage of vaccination A4
. Weather accident Bl
B. Climate change Global warming, green-house gases, desertification B2
Increase of water consumption as popularity growth C1
C. Water Decrease of .wetland C2
Water pollution C3
Safety of drinking water, hygiene of water Cc4
A concern between producing and consuming country D1
Mutual cooperation to help energy poor country D2
D. Energy Pros and cons about using nuclear energy D3
Finitude of fossil fuel D4
Pros and cons about regeneration energy D5
Protection of the air, water, soil(abiotic factor) El
E. Protection of environment Protection of ecosystem E2
Recycling and waste management E3
Information gap problem among countries F1
F. Data communication technology Mobile phone addiction F2
& New technology Cyber security F3
New technology F4
o] An|UE Bal ARSI =0lste] Gofste WaEe R ARSI, 2009 AR mIHA 18H AL 168749 7}
23 = A =227] T3] ARgE o, 3 U 9.337H, nLatA] 105

oI AL Y

st IMY| 28 AR HIE

2007 N4 L 2009 A Fetw wpat wapA o] 3lat o

o] A§E W} F247]
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%% &5t A AR Hl

=, B 10% o AL
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10.177),
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Table 4. The number of science writings in the chemistry domain of middle school science textbooks

Curriculum Name of textbooks Total Mean per textbook Mean per 10 pages
Science 1 71 11.83 1.50
Science 2 45 7.50 0.94

) .

007 revised Science 3 67 11.17 150
Average 10.17 1.32
Science 1 35 5.83 1.08
. Science 2 75 12.50 1.38
2009 revised Science 3 58 9.67 121
Average 9.33 1.23
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Table 5. The number of science writings in chemistry chapters of middle school science textbooks

Textbooks Chapter Frequency (%)
Three states of matter 25(13.66)
Science 1 Motion of molecules 23(12.57)
Changes of states and energy 23(12.57)
2007 revised . Composition of matter 24(13.11)
Science 2
Compounds around us 21(11.48)
. Properties of matter 41(22.40)
Science 3 .
Electrolytes and ions 26(14.21)
Total 183(100)
Science 1 State changes of matter and molecular motions 35(20.83)
Science 2 Composition of matter 38(22.62)
2009 revised Properties of matter 37(22.03)
. Regularity in chemical reactions 25(14.88)
Science 3 . . .
Various chemical reactions 33(19.64)
Total 168(100)
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Table 6. The number of science writings in the section of middle school science textbooks

Position 2007 revised 2009 revised
Number of science writing Frequency (%) Number of science writing Frequency (%)
Introduction 11 6.01 1 0.59
The body 3 1.64 7 417
Small unit learning 33 18.03 30 17.86
Finale wrapping up 80 43.72 79 47.02
Reading materials 27 14.75 12 7.14
Science writing/essay 26 14.21 36 2143
Open inquiry 3 1.64 0 0.00
STEAM 0 0.00 3 1.79
Total 183 100 168 100
FHE vl E Sk A vas), st Eo) Skt U oA A " g 2grste] oe &S
§¢ 2mol2 gelshe ok S40) BEol PSS 5 Holglorh) 2000 14 BETAAAL T HE
golA FYE ofy et A FAoNME T2 R M} g o s HAskal J% L 714, 5 ol&, 78t 5
2 A S Qone P B gejshs B Bt 2 mle} gelxo] F3H4 02 ALl 8l ‘STEAM’
F27) B AL MES} Z4G e FHHA Wa & AR =Y ot 0144olaﬁ wstol 3] A5 BT
ehi A B 4 ek T S BeE FA/S U o)A ASEY HRFAY A 279 2o wet F
2] DA ARt SHY S Al Al A Bt= A5, 22271 Hi gt 27] F& o] ‘STEAM o] AHg-5 = < 2o
ARZro] B 4= glen g ? wika]of o g 9] of gk STAPE R 2007 71 2009 7R wakafof ARG
AFHol G AFY Fejuche Bet shsol A Wy W FAY) BRY AE WES ulug A, 2} F4]
oA Waol upet et FAs\7L ALGE S UES WA RG] AG NS A B SWAE 2007 A 25}
A S Aol £ A0 ARk U A T Aok 2009 A8 et bl Ak 53 47
7] B mgolehn BAE Hio] ASE B FA ALET FR UERiTHTable 7). S8, 5t 347 B3-S
o] ML 42%01A 2040 FAILET, ol b A AT FEABS] 3o} 247 £ AL ¥
2007 707 kAol A 18 & ol 2|3t W35 HAIS aL 5 2007 71 ApA ol A 1371, 2009 717 RLIpA of A
A= 6ol =t Blsl, 2009 714 kAo A= 18d 5 IS7§ 2 AR O], 71 =& AME HIEE Hol= &3
11go] ofe} 2 W5 YAISHL Q7] f2dl Aoz Fel vl & o, 2007 7)7 mLapA of A<= 4.58), 2009 7H

ghetEh vide, ¢l7] ARl AMHS-H HlEL= 14.75%0 A
7.14%35 243kl ol 2007 4 kAo A= o7
AR 2 B 797N 2000 707 kA of A= 8
o] sfgshs et S247] E39) AN
=7} 7hAask Ao A Ect sk, 2007 1Y w3}

g WA A 30 0] Hol S Wt o] o} Zo| EuHA}
Wz ahel 227] 2o ALE
kst ol A Thi
of vjat waba AAe] Talat <l

= Y8

Bl ol 2ol 7} Qi
GApakR b, 1) 247
el el 343t 2321

il o, B A NEsL T S 98-S HelFE Aue
Table 7. The number of science writings provided by textbook publishers
Publisher!
Ni f textbook:
ame of textbooks Y B C ) E F
Science 1 12 12 10 9 9 19
Science 2 8 10 6 7 2 12
) .
007 revised Science 3 12 13 8 10 2 2
Total 32 35 24 26 13 53
Science 1 7 4 3 6 3 12
Science 2 18 10 9 15 7 16
2009 revised
revise Science 3 10 7 8 9 5 19
Total 35 21 20 30 15 47

'The publishers are presented in random order
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Table 8. The number of science writings classified with their cognitive process in middle school science textbooks (%)
. Cognitive process
Curriculum - Name of textbooks Understand Apply = AII:alyze Evaluate Create Total
Science 1 30 15 6 6 14 71
) Science 2 15 10 5 8 7 45
2007 revised Science 3 21 15 5 7 19 67
Total 66 (36.07) 40 (21.86) 16 (8.74) 21 (11.47) 40(21.86) 183 (100)
Science 1 18 9 2 4 2 35
) Science 2 27 17 4 9 18 75
2009 revised Science 3 2 14 4 10 8 58
Total 67 (39.88) 40 (23.81) 10 (5.95) 23 (13.69) 28 (16.67) 168 (100)
i Uk 3, A, D, EollA= st :“‘71 =&Y =2 TFAAR] Al B FAAA Aol disiA e ==
A WIETL Z7E I, B, C POl A WIEAL 7P Aola AAA Bete Aprt FHsstn A getr)
s, S7HE B8 daFol ¥ 2 /\—Q—E Hof of sfFets Bet F27] TFY AHE W=7t =4 e
2009 77 makxfo A et F47] FFS 485t = =Y W Ao s Ew, o]t Ait= FAE 2279 S
o] BEFTH: AEL WY % Utk Fobi 250t 45kl AT A H g5 el S
sh 7ot 227) BaYel ALg HIES} 0182 A ow
QIXIH npdof LE nist 27| 2t 24 G YER o Aapel 2pol & Bt
2007 7178 % 2009 743 kA of AH§H ot 2247) Al o] sets Tot 247] RIS E neT)
8= AAA Ao wheh E73 A Table 801 A A oA B 2 AR HIEE Hol=d], o] ®A5H)
3kt 2007 714 W 2000 744 mIpA el 4] Flelakr o of prelEl Tk 2av] Bao] el AesHs Ko
W ot F27] £ AREEA G 715k AUt F2 AREEW, ZEA 5] o S-St et 2247
L oahadh A4 FASAY sk QXA o BRE AT WAL 65 F 250 1A, AYHow
2 AT 9 OEE Baol AU W HOR o]  We Al MES Bol Ao d4Hth £ek wa3)
AL QL7 woll,” o] ol s Fat= Thet F247] B gol upHH 1 ARG WI=TE Faske o o ST, ole
AREE A 9 Ao A Ht 2%-0] Ao A 2007 7117 wapA] mRQIER O = A A
olsistz] et HeiH #i 27 2 A RlEE HE F20] 2009 70 Ao = TR, AR B 7
717} 36.07%2F 39.88%%, F wSIPO M TEHOR  ZE ubF|Qly] flEel Ao WATkFig 1). npelEgo
L e O e SO e P S
A Aol o4, e, AT 59 72 't o] B Tl Gt e 227 EFeE 5 ¢ Qe
= x3telo] glon], Sojubet et WAATF HT F4 Wb 7hR, AR 9 HEE guyo) £ Yoo
o JHEo|? get G2V E B o FHE FL o 2247 EFoz S %A U
Q7] W o 2 welth, PR Y& H&siAA A B7he}7) ol ssels Thek 247] Ba-E 2000 A%
e e e olge] AHsEE slof stsel  makAolA] AlE WEsL Z sl o] 2009 A
ojal A& whofd o= Q= Bt F247] £7ol colsfist JLrMWOﬂH AESAY, 8 o= =3 2
7ol s g3t} 2t S247] Be2 s Eo] st g Aol vhg-g FE=5 ek = Wao] AEA = Eolt
o ByE wolSo|E8 B FuM Ay Bgo 29 HEAN §3 15 BEstE Frlets e
2l o 4 gl oYL dohfis o) ETbHoleks 2L AXH B A WETL Solu o FAE
AT AR nRo] & uf,*® 2009 7§ wIpA ol A] o] 3] ok @A B3}t Sl A= =g A W] whet oAA A
3171°0] Abg WET S7beE AL SIS Tk Y o & SHz HlEA AL 75 AARA Y] St A
AE B BaL AY Wt F2A7] RG] Abgol F7 o W5 IR FEH T YOBRS Gt e H
3 o= s gk Tt 247] £ako] AHg EE ok AL 3
g3l et B we 220] Bake kgt Bt AHql Wske weltt
M2 o] &3llA Mz& dS AgstA, vl 7Hd= =57l s st Bet 2247] £33 2009 7H A
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Figure 1. The comparison of ‘Analyze’ between 2007 revised and 2009 revised from one publisher.
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Table 9. The number of science writings classified with their writing category in middle school science textbooks (%)

2007 revised
. Cognitive process
Writing category Understand Apply Analyze Evaluate Create Total
Information delivery 50(27.32) 25(13.66) 16(8.74) 1(0.55) 30(16.39) 122(66.67)
Persuasion 0(0.00) 0(0.00) 0(0.00) 9(4.92) 7(3.83) 16(8.74)
Story 8(4.37) 14(7.65) 0(0.00) 11(6.01) 1(0.55) 34(18.58)
Expression 8(4.37) 1(0.55) 0(0.00) 0(0.00) 2(1.09) 11(6.01)
2009 revised
.. Cognitive process
Writing category Understand Apply Analyze Evaluate Create Total
Information delivery 55(32.74) 32(19.05) 10(5.95) 3(1.79) 21(12.50) 121(72.02)
Persuasion 0(0.00) 0(0.00) 0(0.00) 4(2.38) 4(2.38) 8(4.76)
Story 3(1.79) 8(4.76) 0(0.00) 14(8.33) 1(0.59) 26(15.48)
Expression 9(5.36) 0(0.00) 0(0.00) 2(1.19) 2(1.19) 13(7.74)
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Table 10. The number of science writings related with global issues
in middle school science textbooks (%)

2007 revised 2009 revised

Global issue category

Health 1(4.76) 1(3.03)
Climate change 3(14.29) 2(6.06)
Water 0(0.00) 3(9.09)
Energy 0(0.00) 4(12.12)
Protection of environment 17(80.95) 16(48.49)
Data communication technolo,
& New technology gy 0(0.00) 7(21.21)
Total 21(100) 33(100)
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