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ABSTRACT

The purpose of this paper is to analyze the elementary school students’ level of computational thinking ability
by analyzing the domestic question and examination results of Beaver Challenge 2017. Based on the results of the
'Challenge’ results of Beaver Challenge 2017, the achievement by element, gender, and grade of elementary school
students I (elementary school 3.4) and group Il (elementary school 5.6) Respectively. As a result of the analysis,
the achievement by the evaluation factors showed difference within each group. In addition, there was no sig—
nificant difference in achievement according to gender except for one area of group II. The achievement level of
each grade was statistically significant in the group II. The results of this study are expected to provide im-
plications for the level of students related to what can be evaluated in elementary school information education
and contribute to the follow - up research.
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Zhe ] vwipd 59e JfFHE = A v A A
(International Bebras tasks workshop)& =3 =4 ®
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<Table 1> Evaluation factors of Bebras Challenge

Evaluation factors(EF) Abbreviation
Algorithms and Programming ALP
Data, Data Structures, and Representations DSR
Computer Processes and Hardware CPH
Communications and Networking COM
Interactions, Systems, and Society 1SS
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[Figure 1] An example of interactive task (Group I, V)

<Table 2>¥} zFro] W AUX] 2zt

Pd AP ®

M

ol wolmel A2 ool weh 747 He e
WA o 7 e HHI6]

<Table 2> Rating method according to item difficulty

Difficulty An§wer No answer Wrong answer
(points)
High +12 0 -4
Medium +9 0 -3
Low +6 0 -2
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<Table 3> Research procedure and period

Procedure Period
Operation Preliminaries 2017.03~09
of Bebras Participation recruitment 2017.10
Challenge Experience (offline) 2017.10.
2017 Challenge(online) 2017.11
Inform Results to the Schools 201712
Results Analyze the overall situation
analysis 2018.01~02

and submit the results
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<Table 4> Participants of whole challenge by group

Persons(%)

Group (Grade) Boys Girls Total
Group 2 108 76 184
(Elementary 3rd - 4th) (58.7) (41.3) (100.0)
Group 3 512 501 1,013
(Elementary 5th - 6th) (50.5) (495) (100.0)
Group 4 1,136 745 1,881
(Middle school 1st) (60.4) (39.6) (100.0)
Group 5 697 162 859
(Middle school 2nd-3rd)  (81.1) (189) (100.0)
Group 6 2,313 953 3,266

(High school 1st-3rd) (70.8) (29.2) (100.0)

2,453 1,434 3937

Total 62 (38 (1000)
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<Table 5> Research Participants

Persons(%)
Boys Girls Total

Group I 73 (545) 61 (455) 134 (100.0)
Group I 512 (50.7) 497 (49.3)  1,009(100.0)
Total 585 (51.2) 558 (488)  1,143(100.0)

Group

T3k <Table 6>9} <Table 7> H|H AAX] 2017
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<Table 6> Challenging Group Il topics and areas

No. Subjects CS Contents EF Difficulty*

01 Binary gates Binary, combination DSR

02 Parking lot Binary, bit, and logical operations DSR

03 Message service Internet Protocol, Packet COM

04 One armed beaver Exchange and sort variable values ALP

05 Give me a smile Pretreatment, Pattern recognition DSR

06 Bird house Pattern, attribute, abstract DSR

07 Erase walls Array, data structure DSR

08 Five sticks algorithm ALP

09 Find the gap repeat ALP -

«Difficulty © H(High), M(Medium), E(Easy)
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<Table 7> Challenging Group Il topics and areas
No. Subjects CS Contents EF Difficulty*
01 Brackets Repeat, Parenthesized expression ALP -
02 Binary gates Binary number, combination DSR
03 Parking lot Binary, bit, Logical operation DSR
04 Swapping dogs Swap, Memory ALP
05 Dance off Parallel computing, Semaphores, Locks, Simulation ALP
06 Message service Internet, protocol, packet COM
07 One armed beaver Exchange of variable values, Sort ALP
08 Give me a smile Preprocessing, pattern recognition DSR E
09 Honomakato MC Dynamic data structures, Graph, bridge DSR
10 What is your ninja name? String, encoding, Decryption DSR
11 Sticks and shield logical thinking, inference DSR
12 Grandmother’s jam Network, graph, Greed algorithm ALP
13 Roundabout City Command, Run the program ALP
14 Five sticks Algorithm ALP
15 Game with toothpick Game Strategy, Logic ALP
<Table 8> Number of questions by evaluation factor <Table 10> Methods of the research
EF DSR ALP COM  Total Research content Methods
Group II 5 3 1 9 Average Score Descriptive statistic; analysis
Group I 6 ) 1 15 (mean, quartile)

Evaluation Factor

Descriptive statistics analysis
(mean, standard deviation, etc.)

<Table 9> Number of guestions by difficulty and total score

Descriptive statistics analysis
(mean, standard deviation, etc.)

by group Gender Inferential statistics analysis
— High  Medium  Easy Total (independent sample t-test)

Difficulty (12 points) (9 points) (6 points) score ) Descriptive StatiStiC§ 'c.malysis

Growp 1T 3 3 3 3l Grades in the (mean, st.andard.d§wat10n, e.tc.)
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<Table 11> Results by groups

Average
correct answers
(%)

16,5/ 37.0 / 53.0 42.3

Average Quartile of score

score Q1/Q2/ Q3

34.26

(total:81)
54.42

(total:135)

Groups

Group II

Group I 270 / 51.0 / 805 39.6
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<Table 11> Results by evaluation factor of group Il

j Avg.

EF Total Avg Std correct

score

answers
DSR 42 14.18 13.66 33.76
ALP 30 15.31 13.01 51.03
COM 9 477 5.63 53.00
Total 81 34.26 25,94 42.3

% MolAE DSRE Hit 22.06(SD:16.71, B3t A
T8 43.25%), ALPE= Ht 24.39(SD:20.17, ’éﬂ A
& 31.27%), COM2 it 374(SD: 3.74, B+ AHE:
55.67%)% COM L4271 AFe Hd AYgEo] 714 =
A YEbs I, ALP7F 714 B A UER

<Table 12> Results by evaluation factor of group Il
. Avag.

EF Total Avg Std percent

score

correct

DSR 51 22.06 16.71 43.25
ALP 78 24.39 20.17 31.27
COM 6 3.34 3.74 55.67
Total 135 53.42 36.87 39.6
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i ddR 20179 F 2w A #4E, OF
I+ <Table 13>¢} [Figure 2], 1% M2 <Table 15>
9} [Figure 313 Zth 45 93 4ol w& Fa
4134?}3 TFPom, ARAoR Hrta il vaE 9

% g7 AAs s 7 97t 8
z-gb_g ?_PXEM ol stmz Wi vk oju) gt
AN e

‘J*Xi aF Hoﬂ*ﬂ el wE 4 A7, JdekAe]
29.97(SD:29.42, st &5 37.0%), AL
39.39(SD:20.09, it AHEE: 4860%) 2= ostAo] F
AR = HFE HAoW olyg zolE FAA

T Fow) 8k th(p<0.05).

T3 Hul 94 B443 DSR 8494 E EEhA
H 12.60(SD: 1493, Ho AHE: 30.0%), AEA
1t 16.07(SD: 11.82, Hat A E: 383%)= oAy
Bool 9 =A desou O Aeole FAALE
_rng]U]g]_ ] 0}0}}1;} cug} ALP EL/\OHHE b‘rﬁwgo] ii
T 13.92(SD: 1369, Hv AHE: 464%), AT =
T 16.98(SD: 12.05, 1t AFE: 56.6%)=2 oA <]
ki

Ml o

2

o

lo, rlo

ao‘ﬂ. oh,

of ¥ w7 Uelsko} 1 Aol EAH o fen

A SFHTh COM 2201 ME Wel4lo] s 345(SD:

587, it FHE: 38.3%), oA Ht 6.34(SD: 4.93,

B AT 04%)% ol stie] ol o %A vhehgt
| Aol BAMORE ol u a2 tHp<0.065),



HiB EIX 20178 S8 RSSO AEY AL £F 24 351

<Table 13> Results by gender of group Il

<Table 14> Results except COM EF by gender of group Il

Boys Girls Boys Girls
EF ‘?‘;f Std ‘?‘;f st b S EF /(*;ﬁ Std /(*;ﬁ sta b S
DSR (19?06(3 1493 (13%%7) 1182 -1493 136 Dfﬁf‘ (2??65; 26.21 f’fé% 3304 -1690 093
ALP (1:’695 1369 (1566?5 12056 -1363 175
S, <Table 15>°l4 Rz whel o], & TMelA
COM égg) 587 (Sﬁ) 493 3100 002 o] upe B4 A3 bl 5541(SD: 3933, Wi
A8 41.0%), o8-S 51.33(SD: 34.08, B AHEE:
Total (2397907) 29.42 (Sfé.se?) 2009 -2192  .030% 3819 % FAe] AAETE thad w2 HFE B
00 o o] FAXOR fon|shA] Fotth

T FrF 24 24437 DSR 8404 FEA
e o] W 2299(SD: 1744, BT ARE: 451%), 134
200 & vt 21.11(SD: 1589, Bt AHE: 41.4%)=2 o] sHA)
600 of Hito] B =/ YERRoY ol SAHLRE foju]
o 383 = Boy 814 gghrh ALP 4o A= detalo] Bt 2522(SD:
a0 1300 = Girls 21.00, B AEE 323%), oS HF 2353(SD:
200 1925, Hi A9E: 302%)2 oJstAe] Hito] o =
1007 UE ot o= SAA R fojnsiA] ¢kttt COM
R aLp con el detgel WE 345SD: 37, B AHE
, , 41.0%), gL W 323(SD: 376, BT AYE:
[Figure 2] Differences between genders of Group Il 53892 o3l Ale] Wito] o A UELoL} o] &
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whelA <Table 14>e]A B upel o] 2FI9
DSRo:loﬂJ,]. ALpoﬂ_, ‘_ﬁl—g] ztax%_o_ }Htﬁoﬂ Lq,a_ H]ﬂs}
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2 rf‘ fo 2 rlo |
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<Table 15> Results by gender of group Il

Boys Girls
TN s s b
DSR (2425919) 17.44 (2411% 1589 1792  .073
ALP (2352"232) 21.00 (2330523) 1925 1337 181
COM (274 g) 371 (21'32,2) 3.76 A14 346
Total ?451%) 39.33 ?318318) 3408 1742 082
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<Table 16> Results by grade of group Il

3rd grade 4th grade
R
b 2V iy B o
ALP (14;48567) 12.50 (1552885) 1342 -1558 578
COM (442; 5.79 (2822) 550 -1.217 226
Total (35763 241 355853) 2617 -1339 176

70

&0

58.6

50

40

W 3rd grade

DsR

ALP

W Ath grade

CcoM

[Figure 4] Differences between grades of Group |l
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