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[Abstract]

This study analyzed learning objectives of Al basic textbooks to be used in high school since September 2021 based on
Anderson's taxonomy. The results of analyzing 301 learning objectives extracted from 7 digital textbooks are as follows. First, as
a result of the analysis by textbooks, it was found that the proportion of learning objectives corresponding to ‘conceptual
knowledge’ and ‘understanding’ was the highest in all textbooks. Secondly, as a result of the analysis by curriculum domain, each
domain showed a different ratio of the knowledge dimension. However, it was confirmed that more than half of learning
objectives in each domain were corresponding to ‘understanding’ of the cognitive process dimension. Based on the results of these
analyses, improvement of learning objectives in Al basic subject to include various knowledge categories and higher level

cognitive processes is proposed so that students would develop the ability to solve problems creatively using artificial intelligence.

1=

Q10] : mutr 24, HEE NSSHEFY, OIFX|

or

s, ol

, QIEA|

or
El

SaHg, 2IEA

or

7|% makA

Keyword : Al Basic textbook, Al Curriculum, Al Education, Anderson’s Taxonomy, Textbook Analysis

http://dx.doi.org/10.9728/dcs.2021.22.10.1597 Received 31 August 2021; Revised 23 September 2021
This is an Open Access article distributed under Accepted 23 September 2021
@ the terms of the Creative Commons Attribution

S Non-CommercialLicense(http://creativecommons *Corresponding Author; Hyun-Jong Choe
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-43-230-3778

original work is properly cited.
9 property E-mail: chj@knue.ac.kr

Copyright (©) 2021 The Digital Contents Society 1597 http://www.dcs.or.kr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2021.22.10.1597&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

A4} A1) AthE gtolal™ Q1 e A5 (AL Artificial
Intelligence) 7]0] AL8]9} Akl Aulo] A= g8
t}. old] AE(2019)= TIFTAS(AD F7}A &
L
o

kS
H
QL

o] Ak Anke] Al €h-8-5 #Wslelar,

53% rin
2
LRl
— 2
o MY

&

WES AN G Al JIAE FAT AYS
AEF(2020)7F AR NS FFAF (),
S F A SAEARS| oA = Ak AIdle] 3R's(817],
Aol Blste] AFE sHol 7] o
sk oAl AL 1l5e] 84S 7hxs)
WS FEAE ] = AAAA A
= -0l A3 AR WSS el
278 Aol w2 A3} 550] 7hsetes
T S gdliof sk dA 7 Almas
A5} v AR (M), AR IA| S35, HlolE]

N 2
)

o

off

:%

2

N

o
-

2 (% 2L

tlo
1

Lgy o o
o,
1
f
B

o O T/
o o2
Moo o 1o N

ol ol
N
rof

=1

Ay

<l

el

), AHE YLD, SRS IR AP
) T 2L g A AY S A]tste] Aldsta
AtH2]. gk 2021 9€ellE st Wguyt e A
g BRo s AAdE A3AT 7|2 e ITAS 7ol &
@l =9t TRSEdhul wsg B E5uS
F7g A5 ANAHRD ol ZAsI RIFAT 72+ Vs
7 aabte] l® e o g RIFAs 82 ‘grEY
wIre] A2 A8y o w AAHATHI]. L F /1EA
T 7% w Fflel &8d wakME HEHo® 7ol Al
FEEAAEUSEH A SAS WATH4]

HAM A EF ExE 1l g S AAlgRE )]
™, A Al 5 EF o] 43 U8-S hlishs el
gk sk Hape % W o] Sl e Y AHEE
Qryete] adkge] ks SAshe 471 Wk whebA
sk Haie wWEstn A-dstA FEs oo gt 53] 1
A5 7128} o] WAL 7]E FHHH wgdhy 2lsu A
Aol = FHS AAF W, WAl FsH Sy HiE
T4 AAC] B AT T8E TS Sk

2 ATl AT 72 wA 759 A d A2 e
(4 AAl & pdf D)ol A FE3¢+ 855 5XE Anderson?]
WEEEEFH

43t 2 Wrle) V)Eo R
A mrHow 889 5 QA shar, ek 2022 A S
ol A e] AFAT WS e S EEe s 3

By
i Olr
N
B
g
B
%
oy
I
o, kA
N
El

K

http://dx.doi.org/10.9728/dcs.2021.22.10.1597

AeAs 7152 wfIpgel] mam Zh oA Egeh=
W82 v 25 A, eAlse) ofs G2 AE
A 7] Ee] whE ALE] Wstel e Bl H]le] Wsks
Sk AR A, deAlsel delek 48 <l
o] Als ARl Abaret F9iE sk 97 Rt 1eA
T A IS BAeka, B Qe Al 71 e ek
W S5 =oshr] Ag Gtk AA, ‘vlolE et 7AE
5 QA2 volHE H4 dHelAM Astar, ZASE 2l
T = Z9S 288t v ZAE sfdsh des
ZFl RS g E ATk A, Q1A se] AR 2 <
SAs ] AR A TEA] ok GEEE 14 staL AlEA A sfok
& FeH ARl digh AFel A =2 Fg el deds ofslst
7] 918k oot Zt ool 3k A AdH WE e

= Table 13} 2t}

E 1. A3Xs 7|1= usLy

Table 1. National curriculum of Al Basic

Domain

Core concept

Content element

- Concept and characteristics

Artificial of artificial intelligence
Understandi intelligence and - Advancement of artificial
anetr.fS. ?”l NG | the society intelligence technology and
ot Artincia social change
Intelligence ——
Artificial
. ) - Concept and role of
ntelligence and | 101 ent agent
the agent 9 9
- Sensor and perception
Perception - Computer vision
- Speech recognition and
The Principle language understanding
and : - Problem solving and
L Searching and A
Application of reasonin searching
Artificial 9 - Expression and reasoning
Intelligence - Concept and application of
Leamin machine learning
o - Concept and application of
deep learning
- Data attribute
Dat d Data - Structured data and
ata an unstructured data
Machine - Classification model
Learning Machine leaning

model

- Implementation of machine
learning model

Social Impact
of Artificial
Intelligence

Impact of artificial
intelligence

- Solving of Social problem
- Data bias

Ethical
consideration

- Ethical dilemma
- Social responsibility and
fairess
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Table 2. Anderson's taxonomy of educational objectives

The cognitive process dimension
2.Und 5

erstan Evalu
ding ate

The knowledge
dimension

-

3

: 6
Apply

4.Ana .
Create

Reme
lyze

mber

A. Factual
knowledge

B. Conceptual
knowledge

C. Procedural
knowledge

D. Metacognitive
knowledge

B 3. XA Atz 59l 7&E[10]
Table 3. The knowledge dimension and subtypes

T snel et Subtypes of knowledge

dimension

A. Factual AA. Knowledge of terminology

knowledge AB. Knowledge of specific details and elements
BA. Knowledge of classifications and categories

B. Conceptual | BB. Knowledge of principles and generalizations

knowledge BC. Knowledge of theories, models, and
structures
CA. Knowledge of subject—specific skills and
algorithms

C. Procedural | CB. Knowledge of subject—specific techniques

knowledge and methods
CC. Knowledge of criteria for determining when
to use appropriate procedures
DA. Strategic knowledge
D. Meta— . . .
o DB. Knowledge about cognitive tasks, including
cognitive . .
appropriate contextual and conditional knowledge
knowledge

DC. Self-knowledge

E 4. 2AX| npy R skel RE[12]
Table 4. The cognitive process dimension and subtypes

The cognitive process dimension | Subtypes of cognitive process

1.1 Recognizing
1.2 Recalling

2.1 Interpreting
2.2 Exemplifying
2.3 Classifying
2.4 Summarizing
2.5 Inferring

2.6 Comparing
2.7 Explaining
3.1 Executing
3.2 Implementing
4.1 Differentiating
4.2 Organizing
4.3 Attributing
5.1 Checking
5.2 Critiquing

6.1 Generating
6.2 Planning

6.3 Producing

1.0 Remember

2.0 Understand

3.0 Apply

4.0 Analyze

5.0 Evaluate

6.0 Create
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Table 5. Research procedure

Step 1 | Collecting textbooks
!
Step 2 | Extracting learning objectives
0
Step 3 | Classifying learning objectives
!
Step 4 | Discussing and reclassifying learning objectives
I
Step 5 | Deriving and analyzing results
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Table 6. Problems and solutions about classifying learning
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Table 7. Number of restructured learning objectives

objectives Textbook A B C D E F G

No| Problem Solution Learning 40 53 43 65 59 46 44
1 It contains one knowledge | Classifying as a higher objectives

and two cognitive processes. | category of cognitive process.
5 It contains two knowledges | Classifying as a higher

and one. cognitive process. | category of knowledge. V. 93 A
3 It contains two knowledges Sp!it'[ing into two learning

and two cognitive processes. | objectives.
4 |t describes both cognitive | Considering cognitive process 4-1 wtME st 8 34 21t

and psychological domains. |domain only.
5 It is not presented in|Judging by researchers as a

Anderson's taxonomy. context of sentence.
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Table 8. Results of analyzing learning objectives by
textbooks
1 2 3 4 5 6 Total
A 0 5 0 1 0 0 6
(0%) [(12.5%)| (0%) |(2.5%)| (0%) | (0%) | (15%)
B 0 17 0 0 0 0 17
4 (0%) |(42.5%)| (0%) | (0%) | (0%) | (0%) |(42.5%)
[¢]
slc| o > 3 1 1 1 8
] (0%) | (5%) |(7.5%)|(2.5%)|(2.5%) | (2.5%) | (20%)
> b 0 7 0 0 1 1 9
(0%) [(17.5%)| (0%) | (0%) |(2.5%)|(2.5%) |(22.5%)
e 31 3 2 2 2 40
(0%) |(77.5%)|(7.5%)| (5%) | (5%) | (5%) [(100%)
A 0 6 1 1 1 0 9
(0%) [(11.3%)[(1.9%) | (1.9%) | (1.9%)| (0%) | (17%)
5 0 19 0 2 2 0 23
4 (0%) ((35.8%)| (0%) |(3.8%)|(3.8%)| (0%) |(43.4%)
[0]
slc| o > 2 1 0 1 6
§ (0%) |(3.8%)|(3.8%)[(1.9%)| (0%) |(1.9%) |(11.3%)
w 5 0 7 0 1 2 5 15
(0%) [(13.2%)| (0%) |(1.9%)|(3.8%)|(9.4%) |(28.3%)
1ot 0 34 3 5 5 6 53
(0%) [(64.2%)| (5.7%) | (9.4%) | (9.4%) [(11.3%)[ (100%)
A 0 5 1 2 0 0 8
(0%) |(11.6%)|(2.3%) | (4.7%)| (0%) | (0%) |(18.6%)
5 0 16 0 1 2 0 19
- (0%) |(37.2%)| (0%) |(2.3%)|(4.7%)| (0%) |(44.2%)
[¢]
= ol o 4 2 ] 0 0 7
§ (0%) |(9.3%) |(4.7%) | (2.3%)| (0%) | (0%) |(16.3%)
o b 0 5 0 0 3 1 9
(0%) |(11.6%)| (0%) | (0%) | (7%) |(2.3%) |(20.9%)
o O 30 3 4 5 1 43
(0%) ((69.8%)| (7%) |(9.3%)|(11.6%)| (2.3%) |(100%)
A 0 4 1 2 1 0 8
(0%) [(6.2%)|(1.5%)|(8.1%) | (1.5%)| (0%) [(12.3%)
5 0 23 0 2 1 0 26
~ (0%) ((35.4%)| (0%) |(3.1%)|(1.5%)| (0%) | (40%)
[¢]
= ol o 8 2 0 0 1 11
§ (0%) [(12.3%)[(3.1%) | (0%) | (0%) |(1.5%) |(16.9%)
o b 0 7 0 2 1 10 20
(0%) [(10.8%)| (0%) [(3.1%)|(1.5%)((15.4%)|(30.8%)
o O 42 3 6 3 1 65
(0%) [(64.6%)| (4.6%) | (9.2%) | (4.6%) |(16.9%)|(100%)
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1 2 3 4 5 6 Total
A 1 5 0 2 1 0 9
(1.7%) | (8.5%)| (0%) |(3.4%)|(1.7%)| (0%) |(15.3%)
B 0 28 0 1 1 0 30
= (0%) [(47.5%)| (0%) |(1.7%)|(1.7%)| (0%) [(50.8%)
]
e cl o 3 2 2 0 1 8
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Table 10. The number of achievement standards and
times the word ‘explore’ is used by domain

The number of | The number of
Domain achievement times the word
standards ‘explore’ is used
Understanding of Artificial
. 4 2
Intelligence
The Principle and Application
e ) 9 4
of Artificial Intelligence
Data and Machine Learning 8 1
Social Impact of Artificial 4 1
Intelligence
Total 25 8
¥ Qo] A3} trhets 2022 4 WEe) Q1A
s W AFH7IES AAskaL, st A3 AE 7x
glo] 57]
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