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Why Abstraction is Hard for Novice Learners of Programming?:
Analysis of Learning through Drawing Programming
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Class Structure and Flow
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Table 1 Structure of Lessons: Lesson 1 - 6
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def triarea(w, h)
s=(w*h)/2.0
return s

end
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'J 80 fillcircle(50, 80, 30, 255, 0, 0);

y fillrect(100, 50, 80, 60, 0, 255, 0);
writeimage("pict1.ppm")
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def flag(x, y, r, rl, gi, bl, r2, g2, b2)
fillrect(x, y, r*6, r*4, r1, gl, bl)
fillcircle(x, y, r, r2, g2, b2)

end
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Figure 4 Examples of Abstraction: Flags
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Figure 5 Output of Example: Flags

4. MEROHMBEEE

FHEDIX, RO 2 OOHFIET, #E{LORBESIZOWT
THEHIEETT o T2,
o BEHIZXLTOT U7 —h
(F#7 v —NHER)
WEb 2 WoRME L=
WODK R TR bLENT-a—F 2B HTETSH L
N Ip o T,
TGOS L Do 727
WEbE EO X IR B X T2
IO, EOXIREMBH 72BN E
EZHINDD
o FEELILLDT A A YAy
7 > — AT Google form (2°C, 202142 A 8 A
52 H 10 BETITo7z. *I8U%, 2018 4FEN D 2020 42
OREBIEET, TEEHELTVD 284 L. BT
I Ch o728, BIEIT 14 H 7.

5. RERR -2 - X
FF, TN TE RN L 13?2 ] ITOWTHET 5.

EH DT, AEEITOICHIZ-T, WgkicHonT, UTF
D2OTHET .



TR 7R
IPSJ SIG Technical Report

o MAED R Y v FORN)D X 5T OREIE(x, y) & H
DELTRITE Iz, MBLTED LT D
o N=YORLELTAYy FIIENDA, BRR R EHE
TLARIETE RV Lz, ikt T2
LIFT, A TE D « TERWIZHOWT. BARflZ
Za
E7, K6 lTHBETE TV AHIZHDT. RELLZW
DA A=V EBEHNIHE L L, IEOEEZ (x, y) & Hil
L, FIREOO L~ AL LT, BXATNHI LN
Pin%. ZORGFHEILIZ, a-FaEE, RahhLT
W5,
N—=—FDAYY K

. :
e xH(400, 00>
/

def heart1(x, y, r, r1, g1, b1)
fillrect(x, y-r/2, r*2, r*3, r1, g1, b1)
fillrect(x+r/2, y, r*3, r*2, r1, g1, b1)
fillcircle(x+r/2, y-r*2, r*1.5, r1, g1, b1)
fillcircle(x+r*2, y-r/2, r*1.5, r1, g1, b1)
end
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Figure 6 Good Examples: abstraction
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Figure 7 Bad Examples: abstraction
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Figure 8 Pie chart: “When you can understand abstraction?”
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Figure 9 Pie chart: “When you can write the program abstracted

by yourself?”
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Figure 10 Example of Illust: coordinates are not written
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Figure 12 Failure Example
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Figure 13 Completed Figure
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