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ABSTRACT

The informatics curriculum aims to develop students' computational thinking
(CT) and problem-solving skills, with programming education playing a
crucial role. However, research on systematically analyzing and developing
programming tasks suitable for enhancing CT remains limited. This study
modifies Stein et al.'s (2009) framework to develop a Cognitive Level Analysis
Framework for Programming Tasks, categorizing tasks into four levels: Memory
Tasks (M), Procedures Tasks without Connections (PNC), Procedures Tasks
with Connections (PWC), and Doing Programming Tasks (DP). Content validity
was verified by 11 experts. Using this framework, programming tasks from ten
middle school informatics textbooks (2022 revision) were analyzed. Results
show that five textbooks presented tasks skewed toward certain level, and the
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Table 1. A Framework for Analyzing Cognitive Demand for
Programming Task (draft)

6o e 4>

Criteria Level Contents

1. It is in the form of reproducing a
M fact, law, formula, or definition that has
already been learned.

2. It is nondescript or presents only a
PNC -
description of the procedure you learned.

Form of task 3. It is presented in a variety of ways

pPWC (diagrams, manipulatives, problem
situations).

4. It is presented in a form that is close
DP to the student’s relevant knowledge and
experience.

5. It is a short—term performance task for
M which no procedures exist or for which
procedures are not available,

6. It is solved using an explicit

PNC algorithmic procedure learned from
Solving previous explanations, experience, and
procedure tasks.

7. It uses interdisciplinary ideas in
PWC | problem solving and uses general rather
than specific procedures.

Criteria Level Contents

17. It requires students to use procedures
to solve problems, with an emphasis on

Pwe understanding the concepts and ideas of
the information course.
Understanding 18. It requires students to explore and
the understand the nature of concepts,
programming procedures, and relationships in the
concepts P teaching of information.

19. It asks students to analyse itself to
investigate the ‘task constraints’ that
distinguish between possible and limited
solution strategies.

2y st T‘Hﬂﬂ s
S Hrtetrlol &5t PEFHA] dotE 7] A& HEL
o] Y&EtgE HAFE AN I-CVI(Item Content
Validity Index) o2 WEEIFEES =453 TH22].
ol 7} &&of tis M7}t &9 & AAtsto] BHE e

g Wrkshe 2oz, ARt Bte AAHoE HYs

Fogn F4 =7t AT FHo| Iupt HFFSHAE A
VAo g e £ =g sfErh WEEd = A 3
ofdt ME/F= 2 11O 2 HEE 18 14 19, AEH
A8 gAY 291, ZFFE] 18 AJAF 391, HE WA 591
oltt. ME7tolAl AE 44 ez FHIdem, SH
A= Figure 13 22 A %*401] upe} ALkstleh &5
S AE7F 8~1291Y , I-CVI gto] 0.78 o]/olH
Bgrs SRt & 5 M]EHZZ].

DP 8. It is complex and cannot be solved by
an algorithmic process.

9. It is identical to previously encountered
M |material or the process of reproduction is
so obvious that there is no ambiguity.

10. It requires ‘limited cognitive demands’
to succeed in It. It can be solved without
PNC M . . .
ambiguity by simply recalling what is
needed to solve It and how to solve it.

n
[-CVI= W
n = number of experts scoring an item with a 3 or 4

N = total number of expert

Figure 1. Formula of I-CVI [22]

Degree of 11. It requires ‘cognitive effort’. You AL Ab= Table 29 2t} 2F &l tish I-CVI 4
effort to perform It according to the usual == o Yo malo 18 ElgrE 77 9)e9 &
resolve Pwe procedures but use a number of &9l 0785 E& £F2 U8 HIES A5 s 8

conceptual ideas required by It. oI5ttt I-CVIZte] 0.78 mjwkel 2, 8 149 23S 47
12. It requires you to examine or adjust S oA Y2 e = HAS AT ok 71y &
your own cognitive processes. . . - -
O CORRIE proces & 5o 1E7tel oE Satslol £ 2ol
Dp | 13. It requires significant cognitive effort,
and students may experience some level
of anxiety due to the unpredictability of Table 2. Statistics Analysis of Content Validity Review
the solution.
14. It does not involve information Criteria item | Mean D [-CVI | I-CVI(nd)
content concepts (learned or reproduced 1 3.455 1.091 0.818 -
M facts, rules, formulas, definitions, etc.)
Understanding and can be solved without knowing 2 3.091 1.046 0.727 0.909
the them Form of task
programming : 3 3.455 1.091 0.818 -
concepts 15. It can be solved without knowing the 4 3.727 1021 0.909 _
NG concepts behind the resolution process.
16. It is focused on getting the answer
rather than understanding the concept.
Z2 700 a5 TRle] OIXIH ofet 27 47 24| Zajoleiael iy % g 46
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Criteria item | Mean SD [-CVI |I-CVI(2nd)
5 3.636 1.016 0.909 -

6 3.727 0.905 1.000 -
7 3.727 0.905 1.000 -
8 3.000 1.092 0.636 0.818
9 3.727 0.905 1.000 -
10 3.636 0.900 1.000 -
Degree of effort |31 15 545 | 0888 | 1000 | -

Solving
procedure

to resolve
12 3.545 0.888 1.000 -
13 3.455 1.091 0.818 -
14 3.091 1.046 | 0.727 1.000
15 3.455 0.985 0.909 -
Understanding

the 16 | 3455 | 0.866 | 1.000 -

programming | 17 | 3545 | 0.888 | 1.000 -
COl’lCGptS

18 | 3.545 | 1.004 | 0.909 -

19 | 3.727 | 1.021 | 0.909 -

= sjello] YWeElSE AAF AT BE B3}o] [-CVI 3t

0] 0.782 @ol W& e == Rt 3t A2rto
17

E}khl}l XW‘?:—S— —Erﬁoh? DﬂEoJ goj2 A3} &

FHog 449 LYY E Table 33} 2t

Table 3. A Framework for Analyzing Cognitive Demand for
Programming Task

Criteria Level Contents
1. It was to write basic code by
M implementing previously learned

programming concepts, syntax, and
algorithms.

2. It applied the programming
PNC concepts, grammar, and algorithms

Form of task learned in that lesson.

3. It presented in a variety of ways

Pwe (tables, symbols, problem situations).

4. It is presented in a way that is
DP similar to the student’s real-world
knowledge and experience.

5. It requires no algorithmic steps or is

M completed by writing simple code.
6. It requires to solve using an explicit
PNC algorithmic procedure or programming

structure learned from previous
explanations, experience, and tasks.

Criteria Level Contents

9. It’s almost identical to the previous
M example or practice, and is so obvious
that there is no ambiguity.

10. It requires “limited cognitive effort”
when using the underlying concepts
PNC and implementation methods. It can
be solved without ambiguity by simply
recalling what is needed to solve the
task and how to solve it.

Degree of effort
to resolve

11. It requires “cognitive effort’to

PWC connect and apply multiple

programming concepts and constructs
for solving.

12. It requires students to be self-
checking and adjusting their cognitive
processes.

Degree of effort DP — —
to resolve 13. It requires “significant cognitive

effort” because it is needed to design
the problem—solving process from

scratch.

14. Tt doesn’t require a deep
M understanding of programming
concepts and structures.

15. It can be solved without knowing
the exact background concepts used
in the solution procedure to get the

PNC answer to the problem.

16. It is focused on getting the answer
. rather than understanding the inherent
Understanding programming concepts.
the
programming

concepts PWC

17. It requires students to use
procedures to solve problems,
with understanding the inherent
programming concepts.

18. It requires students to explore
and understand the nature of
programming concepts, procedures,

DP and relationships.

19. It requires students to “debug” their
programming works by analyzing the
results and correcting errors.

o= 47 7H5 5}t 0] 1 A A S 5
o o] 71e] 5] grom, Ze

F ol glol = @ s shet.
AA Qe AAHPNC)E g AAlo] st mad

Solving
rocedure 7. It requires to solve using o) 4§ oW ol jal=o ezl &
P PWC multiple algorithmic procedures or A i, 2, daelEE AEshe JEel HAlol.
programming structures. Hulsh of 18] 24 Aap LR E AFESHe] WAE 14
8. It requires a complex procedure StE 2 o]2 BxA| s o] A85l7] 95t ASHE 49 9l
that applies a variety of algorithmic - _
bp procedures and programming A4 o] Pastr). dpAof uiAigt == o) 7l
construce o722 A8 olsisA) LolE B W 4 oo,
AAVE A= AAHPWC)= siEst7] fls ArgsloF &
A A3t 7]50] Aol TgEls] AAIE A ea 2, 4
£ 5 T P om ANEo] £ ol ¥ 2 5t
ofo] WAt Tplolck. ol A7kA] S m2 e )Y
Z2 700 a5 TRle] OIXIH ofet 27 47 24| Zajoleiael iy % g 47
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725 AdelT A 8ot ol WasH o3 9 2 W, e MuAAE ¥Hsto] Table 52 2o A7
s A Al w2jo] Wasith. B4 Aol A m2e skt ZAF 243 o] A 7b SYo] mega oj
W hdT 72 A%, S8 Aol AT pxol o 29 9 ol sgshen) ERslick Bl RE 54
gk Z12 olsf7} " a5t o] & TAlo]l siFst= A= AT Table 59 &o] &
z2aY Well(DP)E she] A4E 4018 B& 450l o2l walol A Uehin 71 e 548 g
o A DAl R T 2l et BARE Al s ehe £E0E wusiichs). 2] 50| ofe) 42
3 A, ket R i W FEE S8 AR A B4R REE] el ofir g d7a
B39 A7k e 7T S AnE BAsk WEe 2 oj7io] Axaka) S wl A7 3212 Holg S
Aot 258 £HoE Cu7 S aTIE 250 B AXH a7 252 BEi
Aloltt. o] BAgollA Y52 s d S A = FHS
B2 Aol Qx]A -gjo] QI LE T} Table 5. Example: Analyzing the Level of Task 11
Task 11: Debugging and Resolving game program
3.2 A3 oA 11-1. Requlrements It requires students to resolve
G | issues arising in a game program where a frog attempts
H A= 2022 704 AKX w8vtAof uhet Q1A ke = feafl?rirsaof to avoid an eagle. The first issue involves an overlap
- between the eagle and fly objects, while the second
St wibA 10F 5 22O A S B4 F= A task issue concerns to the score being displayed as a negative
Stk 24 thakel w2 Tejy Tl 2022 A w8 value
o] Y AH7|ZS urdEt A2 AHowEh g 11-2. Solution : The code for both the fly and
~ B B eagle objects is provided, with certain parts
]4', ALz} 7F HoJE AR A AJFH 7o) WY E A} 5F left blank for students to complete. The blanks
JrH=o =L gl sFAlE=o] o correspond to the y—coordinate value and a
Hets AAE ZEE5S Ak A= shdEe /1A conditional statement. Students must adjust
A =S g sttt HY) dlso 2 o2y ZHe wpa & the y—value to prevent the two objects from
= = —_— - — overlapping and insert the condition ‘score < 0’
st Al wijx] 7|=S gL 28 Vo2 AR, T o t%) resolve the second issue.
27 H71E<1 [97803-05], [97803-06], [9703-07] 11-3. Prior Knowledge : Conditional
2 vhedeh Il meellch S, 2S ol Ay stuctures, Debugeing
H4 24 (o: lolE 9] Y&, W4 5)E Hhddh A= criteria M | PNC | PWC | DP | Level
o] AAA Heg estnz mtsioich A, L2 Form of task -l
JeRe dpstgor Wa R she 4372 [9%03-08), Solving 11-2
_ = procedure
[97403-09]5 HIgSH A E x&etgltth viA] 7|&o=2 Task Level
. . _ - = Analyzing Degree of effort 11-2 .
- 7/‘ﬂuﬂ, SHAJ o] Q12| %] &z o] o]F R ] e A= A< to resolve 11-3
sttt ol & 5o, T2 O3 AAIS Q5= IAojA &L Understanding
=1L = - th
S A=7} Folx o2 AT sh AYEE B o programming 1=
sS4 02 AN TS s 1A H BEo] o]z7] concepts
ofRith 74 7 Felg Fal B4 ool HiIste
A xiﬂo:]uzijé o 7fdtEl okl o A= v
ok =4, A H& 2Ish lie_‘__JoPJ—Hl i 4. o7 Az}
AT o] AHEL UAH B Fursht 4271E
o) ANE olofEA] 2HE BE BATR FHRE 4 oo s a2 o an
AEHNA obp2E AFY AT a0l I
o]ty wekstgich o|2iEt 7| Fo wet MAE Tz ZihE el Aol what 2022 71 R WSy
A T = X 12570]0, WIHA] 1020] BA oA A 718k wbA 10500 e =2y A 125718 B4

ol

7}4== Table 49} 2t} tolal 71 Aat= Table 63 2ot

Table 4. The number of Tasks by Textbook Table 6. Distribution of cognitive demand levels of programming tasks
) by textbook
Text
sl A|lB|C|{D|E|F|G|H|I|] |Tol _ Level -
N [ 1212 7 |11|10[17]13]25| 9 |9]125 book M MPNC | PWC DP
_ 42% 25% 25% 8%
N=Th ber of the task
(NThe number of the tasks) Alen e | e | ann | 12
2% 8% 25% 25%
H =3
3.3 A 24 ¥ B 512 | /12 | G/12) | (/12 12
A A AT BA WS Fxstel BAIG T B B O O 7
(5,31]. 94 ATARE Te] 27k, 27 WA U o)

o st THe] OIX|N o 27 45 B4 ZHoleie| Y U M 48
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Text Level
book Total
00. M MPNC PWC DP
D 45% 27% 10% 18% 1
(5/11) (3/11) 1/11) (2/11)
B 10% 50% 20% 20% 10
(1/10) (5/10) (2/10) (2/10)
F 41% 12% 47% 0% 17
(7/17) (2/17) (8/17) 0/17)
G 23% 38% 23% 16% 13
(3/13) (5/13) (3/13) (2/13)
u 12% 12% 32% 44% 25
(3/25) (3/25) 8/25) | (11/25)
I 22% 11% 11% 56% 9
(2/9) (1/9) (1/9) (5/9)
| 33% 33% 33% 0% 9
(3/9) (3/9) (3/9) (0/9)

7k waka ' o] 458 BASH At g fEol IHA7E
AU ShE gl A ol 5 AV 18 REE
Holz] ek %}?_OP@'EP A, B, C, D, F, H ax}Ae] ¢
RAA| A 5 5t 2] A7t ARl 717k 40%tHE *FAIsE
Ack. I wiba= Arbo] = 56%2] 2HA47F DPoll sigd3ial, F
o} J i3pA = DP 4ol slidshe 2|7 0%E LERch

Table 72 Table 69] 4 A= M3} PNC 452 <l
A QP =7 G £+Z(Low-level)o] A2, PWCE}
DP £22 QA4 @357} &2 £=(High-level)9] ot
A 2[25] A&7k AAstAT. Eot =2 R HAE
AAA QA =7p W2 £33 22 £330 XY 5 4
% H &3} (Cognitive Denad Level Value, CDLV)S L}
R Q124 24 H = FA RS o] Akl 1A 4]
Pr_rL £33 Hee A9 JIAH eFroA 7MY W2

2 1H0E 7P B2 52 2408 £X|gcto] Pt

@‘E LFERA ZholtH31,33]. A TpAS] 1A 4 5 &
Lo F4E2 15108l # AtolX = L3S 7|
O 7 +0.25%0 1.39 o]4} 1.62 o|5}E ‘F'4& ko
51Tt o]t W 1 04 1.38 0|5t =42, o] K
2 1.63 0] 2 olet= ‘WpFo R BESIIT

JTLHUHN

WA f A o] kAl QIA[A g o] Ao
sgete makAl= A mHA](1.33), D ATHA|(1.27), G
T}A1(1.38), J aLabA{(1.33)0]t}. o] wapA| IHA| F Ee
9] BAZF Aok HlEo] A mpAe] 2/3 o] 4ol
ATk waprfe] HEEHQl QIR Y Q- £Fo] ‘Fof ST
st wakAEs B w1k (1.5), C 2T (1.57), E alati]
(1.60), F aLabA{ (1. 47) , Ol WA E] HREAQl TR
2y A Q1A A Fo] FLER 1.51 FHol &
2o At aejE= Ol EJ‘W < @2 el =2 T
o] A7} i FaEof glrt. WA HukAQl Q12| F
8 o] ‘Ao st WALt HEZHe H it
(1.76), I WA (1.67) At ol W =2 2] IA7} 2
A5k Hl&2 A A Q] 2/3 o)d= Elth.

4.2 7124 A4 4

2022 703 HEI} WS
o] Z|A]-ols @45 HAL
olE & +AA o2 A 4
a4 ==z =g 2o}, (9
A Aol +x25 &85t ZAE ol
stk [97‘403-07] Iz ZA
= 3 AuE g AR 24
1:]-’) ‘[9;(5103 08] AXEo] ExE g AlsHo]
29 S off sidstct’ OIE} o710l [97803-09]
ok S 2oke] A siE= 2ol Pt AxES o]

o} ek 2 aey sk e AlAE Ol chof

PL EEZLEH”‘ Y 5ol igotEE,
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Table 8. Number of assignments for each achievement standard in a

k
Table 7. Analysis of cognitive demand levels and scale values of textboo
textbook programming tasks . Cifteria ILeval
ext—
Level Cognitive book | 9Jeong | 9Jeong | 9Jeong | 9Jeong | 9YJeong Other Total

Text Demand Cognitive 03-05 | 03-06 | 03-07 | 03-08 | 03-09

book : = Level |Demand Level
o0 Low High e emand Leve A 2 2 2 1 1 4 12

Value

A 8 4 12 1.33 Low B ! 4 2 1 2 2 | 12
B 6 6 12 1.50 | Medium c 1 1 2 ! 2 0 7
C 3 4 7 1.57 | Medium D 4 2 2 1 2 0 11
D 8 3 11 1.27 Low E 1 2 5 1 1 0 10
E 4 6 10 1.60 Medium F 4 4 4 2 3 0 17
F 9 8 17 1.47 Medium G 1 2 6 0 2 2 13
G 8 5 13 1.38 Low H 2 4 9 4 5 1 25
H 6 19 25 1.76 High . ) 5 5 5 5 5 9
I 3 6 9 1.67 High ] 1 1 ) 3 ) 0 9
J 6 . o 1.33 Low Total | 18 24 34 16 2 11 | 125

Total 61 64 125 1.51

Z272Y shE IA|o] oIX|H ofEF @7 +F 24 T U3 L W HE 49
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[97903-05]°l sz TpAl] =1 7H4= Table 9%}
2t} 2 18719 A F M2 971, PNCE 37H, PWCE 571,
DP= 1707} lgict. o] AdF7]zol AAlE A 7=
T 1.870oln], Q1A% 97 52 1.352 F7F Ao Q1A
A £ 973k BE mIkA| 7} o] AF7]E0)] Hol= 1
7He] TAE AAISHALE & 2| AES AU =
S £ W AAg 2N AAZ ZAE s Eshe 22
< A5k FEie] IS AAIER o, MA B AE o]
7]9} Zro] A= 1= AT HAISE w3t = Q]I

kT

Table 9. [9]Jeong03—05] Distribution of cognitive demands of tasks

T Level Cognitive
book M PNC | PWC DP foral LDerln\a/nld
evel Value

A 2 0 0 0 2 !

B 1 0 0 0 1 1

C 0 1 0 0 1 1

D 3 0 1 0 4 1.25

E 0 0 1 0 ! 2

F 5 1 1 0 4 1.25

G 0 1 0 0 1 1

H 0 0 2 0 2 2

I 0 0 0 1 ! 2

] 1 0 0 0 1 1
Total 9 3 5 1 18

Average 1.8 1.35

[97803-06]°ll siFot= Aol =~FE 74+ Table 10
3 2tk & 24709] A F M2 570, PNC+ 97, PWC
= 871, DPE 2707} QAlth. o] A& 7=l AAE A
M= et 2470019, QIAH @ 52 1.28 &2 <l
AH 235 273 BE wikA|7} o] AdFH7|Ee) Ao
= 17He] IAE wafAf ol AAISHITE. A, B, G, H l3tA|
o] A%, g AH7ES v A E A AIEH] H A4
skl wapel Abztol thet THAIS A A5 T

Table 10. [9]Jeong03—06] Distribution of cognitive demands of tasks

o Leval Cognitive

book M PNC PWC DP fotl LDerln\a/nld

evel Value
A 0 1 1 0 2 1.5
B 2 0 1 1 4 1.5
C 1 0 0 0 1 1
D 0 2 0 0 2 1
E 1 1 0 0 2 1
E 1 0 3 0 4 1.75
G 0 2 0 0 2 !
H 0 1 2 1 4 1.75
I 0 1 1 0 2 1.5
] 0 1 0 0 1 1
Total 5 9 8 2 24 -
Average 2.4 1.2

WA [9703-07]0] siFote= THAS] 42 T
Table 113} 2t} F 35712) 24 3 M2 771, PNCE= 8
7, PWCE 147, DPE= 5717} QQIch. o] A3 7] %ol AAl
= A Mee Hit 34702 5709 FH 7R F 7P 2ok
om, QIAF QI 2L 1.392 I £F0 QA H 2
< Q73th BE wakx7} o] 7|0l Holx 1719
A S wakAlol] A o, T wakA = o] BH7|ES
2/dst7] Yot O WA S AASHA] Qokal, AgE g5t
oA 2 dH7IEe] W8 .45 23 AAE A4

SHltt.

Table 11. [9]Jeong03-07] Distribution of cognitive demands of tasks

Text— Level Cognitive
book M PNC | PWC DP foul ngirln\a/zﬁle

A 1 0 1 0 2 L5

B 0 0 1 1 2 2

C 0 1 1 0 2 1.5

D 2 0 0 0 2 1

E 0 2 3 0 5 1.5

A " 3 o | 4 | 175

G 2 2 2 0 6 1.34

H 2 1 2 4 9 1.67

I 0 0 0 0 0 0

] 0 1 1 0 2 1.5
Total 7 8 14 3 34 -

Average 3.4 1.39

WA [9703-08]0ll siFot= TAS] 2E e
Table 129} 2t} Z 16712] 1A F M2 571, PNC& 3
7N, PWCE 370, DP= 5707} Ut o] g3 7]l AAIH
A e B LR AR A @F £F2 1.382 &
2 QJIAH 25 275k Utk BE wikA|7L o] A7
Zol Hoj= 17]9] IAS watAof AAISIR oY, G wt
Aoll= AAE T AASE X2 MA oAT Aot H
kA ] A9 o] JF7]Fol sigEte IAS 242 AR
A AR S M pERE] DP 371 A2 471 A

Alshgirt.

Table 12. [9]Jeong03-08] Distribution of cognitive demands of tasks

ot |
Level Value
A 0 0 1 0 1 2
B 0 1 0 0 1 1
C 0 0 0 1 1 2
D 0 1 0 0 1 1
E 0 0 0 1 1 )
F 2 0 0 0 2 1
G 0 0 0 0 0 0
H 1 1 1 1 4 15

50
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Text— Level Cognitive

CHIA
book Total | Demand N
o M PNCN EwE DP Level Value
I 0 0 0 2 2 2 .
I 2 0 L 0 3 1.34
Total 5 3 3 5 16 _ .
Average 1.6 1.38
M
Qi a2 a3 Qs as as G

@A (979030900 FSHE TAle] HEH s

Table 133} 2t} o] A7)0l AAE THA| 74 o T} —
2.27001H, QIXH 9 52 1.892 BE JH7|E

71 =2 QXA £2S QS B E Wit 7) o] Hﬁ

7120l Aol 17He] TAE wakA{ol AAJSHR oL wat wos

ME 2o WAt 2l i£_°ﬂ°1 7ol A 2 & 7

L2 Q5= A E AAA|T B 52 oY = shE prc-

70e] =R RIZEO 2 Fojgn 'HTEE sl &efo] 3t

Az AT e T

i

Table 13. [9]Jeong03—-09] Distribution of cognitive demands of tasks

DPe
"ll;ext— Lo Total (I:)Oe%ll:ri;(]ie
ook | M | PNC | PWC | DP Level Value Pwce
A 0 0 0 1 1 2
B 0 0 1 1 2 2 PNCe
C 0 0 0 2 2 2
D 0 0 0 2 2 2 v o
E 0 0 0 1 1 2
F 2 0 1 0 3 1.34
G 0 0 0 2 2 2
H 0 0 0 5 5 2
I 0 0 0 2 2 2
J 0 1 1 0 2 1.5 e
Total 2 1 3 16 22 -
Average 2.2 1.89 a1 @ a3 64 05 Qs 07 G8 Q% Q0 QU Q12 Qi
4.3 I Y| TH) 22 52 BA Figure 2. First type of assignment level flow
1059 AE Aol AAIE T35 A 7F 17 A, C, D, E, G 23} IA| 5 552 Figure 22
Hom ALY AA AN J=A k7] glsh 2o 2t 9 aE2 A S50 weh aFo] 1~244F2
FE S5S TASIIT. aIkA U A S 7ER S0l TA| zpol & AA A oH, AAA Q] 552 HAE R /4 d3Fst
sk, A9 S AlZFHol At & ¥gkE UE © 58S Bt BE 29 AL = $ A= AL,
WAL & 37kA] 9] & EskelT AapAe] IR AFALE @6k A= Zdsh] A A
A ARLE 8Yshs HAIE A AISHA Zﬂﬁlﬁii A
AR £ AAsHAeS skt
B, H, I watAje] ot 43 552 Figure 33+ 20| ¢
U B9 o] 345 ol4F AjFE 2 Fo| WS
e weich 5l H, 1 23bie] 249 D 522] 27}
ohe Reb R Bou 1 Ho) SSe] u A4
- %}16}7&4 Mgt 270 WAL A T vk
P 479 THAI7} A A H k.
@1 @z o3 @4 @5 Q6 a7 a8 a3 Qw au ow

m20eY st Bl XTG4 27 AF B4 TaAYae M 2 e 51
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