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An Analysis on Congruency between Educational Objectives of Curriculum
and Learning Objectives of Textbooks using Semantic Network Analysis
- Focus on Earth Science I in the 2009 revised Curriculum -
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Chonbuk National University, Jeonbuk 561-756, Korea

Abstract: The purpose of this study was to investigate how congruently the learning objectives of Earth Sciencel
textbooks match the 2009 revised Earth Science curriculum. For this purpose, we classified the learning objectives of
curriculum and textbooks were into three factors including ability, cross-cutting concepts, and behavioral verbs. The text
data were analyzed using the semantic network analysis method. The results are as follows. The learning objectives of
textbooks with regard to ability factors mainly emphasized the cognitive and affective domain. In addition, the ability of
inquiry performance was emphasized in the learning objective of the curriculum. The textbooks used various sub-frame of
cross-cutting concepts in comparison with the curriculum. Both textbooks and curriculum used the term ‘comprehension’
the most as behavioral verbs. However, most behavioral verbs just remained at the level of cognitive system.

Keywords: curriculum, textbook, learning objectives, semantic network analysis

2 o 2 Q7o) BHe 2009 A3 HoF wHHYS] A7 | BES WA 45 BEoe UYL Boh]
AT Alck o1F Hlel 24389 TG 24 G TS T, $F A, B9 Fae Fession, o
—‘"___lj__E

= QoMEATEAS olgael BAsn) 24 45 59 240 Baske] WANE A4, 404 Geld T2
AT BEHYL ol EEL P xS BF A JW} w%w A s}
AT, 09 54 22 oS 713 ol Agsisiert e ol

Q01 WA, wA, SEEE, ol ES| 2w

M E
*Corresponding author: ramsespark@jbnu.ac.kr
Tel: +82-10-4136-4409 wSo|gk xS ke wgko 2 o]&y] 98k
Fax: +82-63-270-2802 _ _ _
SeAolx AH BEolg & 4 Yov], £YUL
This is an Open-Access article distributed under the terms of the AGA At FeYs=X wg S EANA A3
Creative Commons Attribution Non-Commercial License (http:// AL 8 A= Be ol e & ﬁlE}(Klm
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted A EAlE o]z
non-commercial use, distribution, and reproduction in any medium, and K ang, 2012; Kim, 2010). 0:17] 1 "'FZ}*‘:': ] =
provided the original work is properly cited. 2} e WEkS 2y o O]L'E‘ﬂ, EXE= Algt



712 mes 0| - 22 - 4

Eo| gste A3t AR, S Fdske AEH
ol FAOEA RIS WH THHE PEoE A
T A = F7Iste] ¥de] HtH(Austin and
Vancouver, 1996; Locke et al., 1981). 3 Al7klA
ANEE S BEE S S e 33
5 ANSe] w99 Hge ARFoRA 5 F
A 4TS T W ohie S W A A
4 9 z8e A AYe AT B} ot
A o5 AdE Hrkske Aftel 98 &+ 3l
H(Collett and Chiappetta, 1984; Lim, 2008; Shin et
al, 2012). T8t wAPE HA3 sk EXE AAS)
of 79L& & o INEY BH FEE WdE= A
o= dHA ATHMeNeil, 1967).

39 g A o vake w71 mgrh =
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s PR R WS A AsE S8 9%
71l 3o g, W B 7t 55 Ads] 9
& w5 AASRL UATH(Kim, 2002). ZEu Al
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A9 Sy B3Ee] YA Ashet] efs]or
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of tigk 712 Aide] olsf W oflzt HelE W
g T sE] ¥ T oA e Axsia
|0l (Ministry of Education, Science and Technology,
2011) wEFAAA Fxehe tddt 9405 WA
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Table 1. Earth Science I textbooks analyzed for the research

AL Qo 53] ti7] e HE dd ve
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TE B3 & 53R R AAC g 71E A7
2 A Hpoke ebals

el w83 Exo o BHS Fi) B4 2z
ol HFE AT AA, U9l Fd o
T 2 AR RS Fole B4 ZEde] 4 di
T 31 HFE A, A, A B4 =

3}

29 7)5e TEIAG. A, e
2 zagle] Y AEviele] ARG Ere B
zejgle] Be PEaon, o9 e 7} 3
o o uet £BHO W askirkPark o
al,, 2012).
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ol 1 Mz

H
9] ol we) weHge B %

oL

author publisher publication year LO* (N) code
Tae Wuk Lee, et al. Kyohak Printing & Publishing Co., Ltd. 2011 75 M
Byeon-Gak Choi, et al. Chunjae Education Inc. 2011 100 N

(LO*: learning objectives)

EYEN

Analysis of the
ﬂ curriculum objectives

‘ Set a subcategory ‘

Literature search
and expert advice

Exploring a
standard for
analytical frame

Development process
of analytical frame

Set a coding
symbols for
subcategory

Literature search
for learning objectives

Literature search
for category

for analytical frame

Study on the validity (

Development of
analytical frame

A pilot study
and expert advice

Fig. 1. Development process of analytical frame.
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Table 2. The words frequently used in the objectives of Earth Science curriculum and its frequency

words F* frame words F* frame words F* frame
earth 12 Le concepts 3 Ac knowledge 2 Ac
earth science 12 Le scientificness 3 Ac inquiry ability 2 Ai
space 8 Le problem solving 3 Al environment 2 Le
comprehension 7 Ve inquiry 2 Al society 2 Aa
science 5 Lc importance 2 Aa attitude 2 Aa
interest 4 Al activity 2 Al curiosity 2 Aa
recognition 4 Ve concern 2 Aa beauty 2 Aa
problem 4 Ai learning 2 Ac - - -
change 4 Cc literacy 2 Aa - - -

(*F; frequency, Lc; learning contents, Ac; ability-cognitive, Ai; ability-inquiry ability, Aa: ability-affective, Cc: cross-cutting con-

cepts, Ve: verb-cognitive level)
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Table 3. The structure of analytical frame
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- ese categories represents achievable ability Lo -
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concepts orgamzatlona.l fram.e\york for connecting knowledge system and system models
from the various discipline. flows, cycles, and conservation
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stability and change
knowledge retrieval
cognitive comprehension
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Table 4. The detail components of developed analytical frame

Category Subcategory coding symbols
cognitive (c) scientificness (Aca), thinking power (Acb), basic concepts (Acc)

Ability  inquiry ability (i)  inquiry ability (Aia), response capability (Aib), problem solving (Aic)

A affective (a) importance (Aaa), severity (Aab), beauty (Aac), interest (Aad), curiosity (Aae), attitude (Aaf),

literacy (Aag), view of Nature (Aah), view of universe (Aai)
. patterns (Cca), cause and effect (Ccb), scale, proportion, and quantity (Ccc), system and system

Concept cross-cutting models (Ced), flows, cycles, and conservation (Cce), structure and function (Ccf), stability and change

©) concepts (c) (Cee)

Verb cognitive level knowledge retrieval (Vca), comprehension (Vcb), analysis (Vec), knowledge utilization (Ved),

) ©

meta-cognitive system (Vce), self-system (Vcf)
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Table 5. The results of sub-frame frequency and network centrality about the educational objectives of the 2009 revised Earth
Science [ curriculum

subframe F EC BC subframe F EC BC
Vcb 13 70.8 349 Aaf 2 254 0.0
Vef 8 579 132 Aag 2 18.2 0.0
Aae 6 51.1 11.8 Aia 2 134 0.0
Ved 6 50.6 10.0 Aab 1 7.5 0.0
Ceg 5 25.0 2.9 Aah 1 4.6 0.0
Aca 4 38.0 2.9 Aai 1 4.6 0.0
Acc 3 26.3 1.4 Acb 1 16.9 0.0
Aic 3 26.8 14 Aib 1 7.5 0.0
Aaa 2 254 0.8 Cce 1 1.8 0.0
Aac 2 254 0.3 Ccf 1 1.8 0.0
Aad 2 9.4 0.0 Vee 1 1.8 0.0

(*F: frequency, EC: normalized eigenvector centrality, BC: normalized betweenness centrality)
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Fig. 4. Semantic network of frame analysis about learning objectives of Earth Science I textbooks. (A: M textbook, B: N text-
book)
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Table 6. The results of sub-frame frequency and network centrality about learning objectives of Earth Science I textbooks

Mt Nt

subframe F* EC** BCH** subframe F EC BC
Vcb 71 94.9 26.0 Vcb 97 919 213
Ceg 19 61.8 19.5 Ceg 43 72.7 11.7
Cef 17 57.0 16.7 Ccb 28 51.6 89
Ccb 12 39.0 11.9 Ccf 23 42.0 7.7
Aaa 10 32.6 104 Vee 14 15.1 6.5
Cee 7 204 54 Ced 13 20.6 5.1
Ced 6 20.1 2.6 Aaa 10 21.6 2.0
Aib 4 11.0 0.0 Aib 7 11.1 1.6
Cca 4 15.2 0.0 Cce 7 12.8 14
Aab 3 33 0.0 Ved 7 10.3 1.3
Cce 3 11.6 0.0 Cce 6 139 0.6
Vee 2 53 0.0 Cca 4 114 0.0
Ved 1 0.3 0.0 Aab 1 2.0 0.0
- - - - Aac 1 0.4 0.0

- - - - Aic 1 1.0 0.0

(*F: frequency, EC: normalized eigenvector centrality, BC: normalized betweenness centrality)
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Fig. 5. A comparison of frame between the educational
objectives of the 2009 revised curriculum and the learning
objectives of textbooks.

Table 7. The number of frame used in curriculum and text-
books

Frame Curriculum M textbook N textbook
ability 15 3 5
cross-cutting concept 3 7 7
verb 4 3 3
Total 22 13 15
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