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Meta—analysis of the programming learning effectiveness depending on the
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Abstract

Recently, as the programming education has become essential in school, discussion of how to teach

programming has been important. This study performed a meta—analysis of the effect size depending

on the teaching and learning method for the programming education. 78 research data selected from

45 papers were analyzed from cognitive and affective aspects according to dependent variables.

The analysis from the cognitive aspect showed that there was no statistically significant difference

in the effect size depending on whether or not the teaching and learning method was specified in the

research paper. Meta—analysis of the research data where the teaching and learning method was

designated displayed significances in CPS, PBL and Storytelling. Unlike the cognitive aspect, the

analysis from the affective aspect showed that the effect size of the research data without the

specified teaching and learning method was larger than those with specified teaching and learning

method with a statistical significance. Meta—analysis of the data according to the teaching and

learning method displayed no statistical significance. Based upon these research results, this study

suggested implications for the effective programming education.

» Keyword: Programming Education, Meta Analysis, Teaching and Learning Methods
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[1l. Research Method

3.1 Data Collection
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3.2 Data Selection
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Hom 78701tk o= A = Tl HE 4599

M FET A7 ARtk

Table 1& HF ¥4

& Aolel.

Table 1. No. of Studies

by Pub. Years

Year| 93| 0104|0607

08|09 |10(11]12]|13|14

16 [Total

No. [T |1 ]1]2]1

7 111215171

w

1145

4589] RN 33

we 944 9o 5671,

?l' 787H9] ?j:FL X]—JE-L—E‘ S

oA o 2271= vhdrh

=

& W1l

R

Fool= TANEY, =24 Alad, 943 E, oy

% WEE ol gtk

 AS)H ool s, BV, 4

& ATlM s aets el whE &3} A7) E Table 2
Z S

Table 2. No. of Studies

o

] oz pro] wEl 4519

oA 9 22709 AT A}
] 82 table 29} 2t} JIAA 44 25

Ml AT A=t FA 49 7 AT AR WS
!

25 g

by Teaching—Learning method

Dependent Variables Teaching—Learning methods No.
Cognitive Domain CPS 4
Pair Programming 4
PBL 7
Guided discovery 3
Dialogical method 2
Storytelling 2
etc. 9
Unspecified method 25
subtotal 56
Affective Domain CPS 2
Pair Programming 2
PBL 3
Scaffolding 2
Storytelling 2
etc. 4
Unspecified method 7
subtotal 22
Total 78

3.3 Data Analysis

mel B0 1y 2 BALe CMAS &gt d &y
1715 Cohen(1988)9] 7120l 9J3f A1atiet. & Aol A=
FO] A7V} E5 VSRS Foehs Hedges's g= B a )
715 A= Hot &3 7] Cohen(1988)9] 71550l <] 5f
W Ze 33 7|2, 058 37 &3

H 53 37171 0.2 o)
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FAs Hot g3 A7E e W] B 7t
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o 23 A8 A |, 4 AellA] =Ed 5 4719
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3.4 Meta Analysis by Stages

& 97e A% 499 07 428 24 e F5ol 1
o 9% Zus gold H9 % bz $RAE. 190
A ZHe| AT Ao HoIH FH| AT ARE the}
o] F vl 1A ek s,

AA, QAH 9 % el S el WSt el
o] YgAKo BHEA ofig 2Auow 44 o
o] slEF ANOVA #4& AAsgieh. G0z wngol
oA R A Aol mESH PR mEsAL, WSk
W TR WS AE 1 0E aieks Wi S
B A4 o) Ao wAnkn 24 4+ k. ueb
BESG HE iel B718 97 ARsh B9 @e AT
ARE oo AA 1 EFE L BARIA B

A, 229 ws Al XA SHelA 7t azpel
wWEBRE WHol Folo)a, Aojd ZHA 7 azEQl w
ek HH o] FRololx] dolr 7] 98] ngdty WHEE B
3ol wEl ANOVA #4918 A3

wgeks Wio] ®r)d A A8 FolA CPS(Creative

(Pair Programming), PBL(Problem
HEA(Guided discovery), tiaH] w1+
method), 7| ZY(Scaffolding), <EZ9H
(Storytelling) <] 77F4] u4e8ks AbEE a2 BA5190T) w48t
& o] 27t A RE EAlete] el A4S AAE F gle

=
A Azt e ERad,

Problem Solving), %3}
Based Learning), $H¥
(Dialogical

[e

IV. Research Result

4.1 Cognitive Domain

O~
A=l
5, UI;JJ] 2l ?H AlEE 5A6E wgEol

Table 3. Effect size of cognitive domain depending on whether Teaching—Learning methods are specified

. Effect size and 95% .
Point Stand . : ) Heterogeneity
) Varianc confidence interval Z- pP-
Group No. estima ard
e — €l Lower Upper value value Q- df [P= 2
limit Limit value (Q) value 74
Fixed effect
analysis
Specified
Teaching—Learning 31  0.601 0.045 0.002 0.513 0.690 13.341 0.00 46.242 30 0.029 35.123
methods
Unspecified
Teaching—Learning 25  0.481 0.052 0.003 0.379 0.583 9.254 0.00 111.205 24 0.000 78.418
methods
Total within 157.446 54 0.000
Total between 3.057 1 0.080
Overall 56  0.550 0.034 0.001 0.483 0.617 16.142 0.00 160.503 55 0.000 65.733
Mixed effect
analysis
Specified
Teaching—Learning 31 0.625 0.079 0.006 0.470 0.780 7.905 0.00
methods
Unspecified
Teaching-Learning 25 0.546 0.089 0.008 0.371 0.721 6.122 0.00
methods
Total between 0.430 1 0.512
Overall 56  0.590 0.059 0.004 0.474 0.706 9.977 0.00
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Table 4. Effect size of cognitive domain depending on Teaching—Learning methods

Point Stand . Effectlsae apd 95% Heterogeneity
) Varianc confidence interval Z- pP-
Group No. estima ard
te error ® Lower Upper value value Q- df P- )
limit Limit value Q) value I
Fixed effect
analysis
Guided
) 3 1.230 0.159 0.025 0.919 1.541 7.757 0.000 5.753 2 0.056 65.237
discovery
Drf,,'_ft’ﬁfda' 2 0741 0.162  0.026 0.423 1.058 4.574  0.000  0.005 1 0.945  0.000
CPS 4 0.624 0.133 0.018 0.363 0.884 4.692 0.000 1.187 3 0.756 0.000
PBL 7 0.605 0.100 0.010 0.409 0.801 6.051 0.000 0.967 6 0.987 0.000
Storytelling 2 0.574 0.187 0.035 0.207 0.940 3.066 0.002 0.038 1 0.846 0.000
Pair ) 4 0.483 0.117 0.014 0.254 0.713 4.136 0.000 0.851 3 0.837 0.000
Programming
Other 9 0.457 0.080 0.006 0.300 0.614 5.706 0.000 16.649 8 0.034 51.948
Total within 25.450 24 0.382
Total between 20.792 6 0.002
Overall 31 0.601 0.045  0.002 0.513 0.690 13.341  0.000 46.242 30 0.029  35.123
Mixed effect
analysis
Guided 3 1.232 0.463  0.026 0.913 1.551 7.571  0.000
d!scoyery
Dialogical 2 0741 0.168  0.028 0.412 1.070 4.412  0.000
method
CPS 4 0.623 0.137 0.019 0.354 0.892 4.542 0.000
PBL 7 0.606 0.103 0.011 0.404 0.808 5.888 0.000
Storytelling 2 0.574 0.192 0.037 0.197 0.950 2.984 0.003
Pair 4 0487 0122  0.015 0.248 0.726 3.999  0.000
Programming
Other 9 0.459 0.083 0.007 0.296 0.622 5.518 0.000
Total within
Total between 19.552 6 0.003
Overall 31 0.604 0.047 0.002 0.513 0.696 12.956 0.000
T8 A Ame] & 27} 3 Vel e wslge]l  wejme] 49 viehdit)
19 A vEE P o) FAY B AnQ=430, 2 wiSE W A9 e $E4 B4 A3 Q=19552
df=1, p=0.512)% AHE™ QLdf, p>.05 o|t}. &, F 9]  df=6, p=0.003°]1L o= TAHZ F2)gt Afo|7} gtk A
a3t 27) 34 ghol BUsIh ARG 7128 5 gk o & SIP|BTH Qodf, p<.0B). F, 2 WSk W a2
Q17 2 Felak Aolzh glrks SJmlolth meby Wil A 34 ghol BUsRE ARG 717He 5 qleh meby wg
ol e WEe BAAeR AFaieA el mel o wEe B AT ARE des aes W
w2e)y Se) B3kE AAA SR sk e B0 B e BAR An, A4 Sueld asks e mv
= o7} gieka 4% 4 vk A71e] Aol efulzh Qi Ao wad 4 Sl
Uk, Table 3 ko] g gy RS EAewY A4 A &, Table 4 A9 1G9} RS FA A huE

T AR o] AA(17=65.733)0] ¥/ YRRtk ey Jd e vle mgeks W] o) 24Ul B e

& Waskg H7) ool meh Uirw, mgshol HAKOR  th el F wAE an 2717 A ek ok mee

2714 Qe o]d(I°=35.123)¢ AT, BAHer g & WSS thdos AN Aol Wi, PBL, CPS

N9A) ke Qe ol AHol(2=T8418) o A hetey, ool e AR WHE Hvhi) el el S, Sk

o8 BeH mrdgol WAHoR HAE ATt el 5 O 9° B /IS Male aEla S eRas gaes 1

o ot ZuOlA Bk Slebe A e melg o g g, BF AT ol B AR SEel QAH 9ol 2
S e el Hod 31 A5 s = mese SA9 FBE VA PRL, CPS, 2EdWY wes Wil

s 2Rsel Ul ANOVA B4 Axseit ige e S

AT ALE BAF AT Table 491 2o] UERIT) Table 4 _ |

Sue] aEs waS wAEun ohis WAL il 4.2 Affective Domain

Vb 12302 g A ekt 0 eow e m o Suel B S S S 1% e

o] 74, CPSE 62, PBLE 61, ~E29% 57, SEw éh‘w s E4E Age Het A
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Table 5 Effect size of affective domain depending on whether Teaching—Learning methods are specified

Effect si 95% )
Point Stand ) ee .Slze ar?d ° Heterogeneity
; Varianc confidence interval z- pP-
Group No. estima ard

® Lower Upper value value Q- df BS 9
te error
limit Limit value Q) value 74

Fixed effect
analysis

Specified

Teaching—Learning 15 0.535 0.061 0.004 0.416 0.655 8.797 0.00 8.883 14 0.838 0.00
methods

Unspecified
Teaching—Learning 7 0.783 0.109 0.012 0.569 0.996 7176 0.00 4.900 6 0.557 0.00
methods

Total within 13.783 20 0.841
Total between 3.919 1 0.048

Overall 22 0.594 0.053 0.003 0.490 0.698 11.178 0.00 17.702 21 0.668 0.00
Mixed effect
analysis

Specified
Teaching-Learning 15 0.535 0.061 0.004 0.416 0.655 8.797 0.00
methods

Unspecified
Teaching—Learning 7  0.783 0.109 0.012 0.569 0.996 7176 0.00
methods

Total between 3.919 1 0.048
Overall 22 0.594 0.053 0.003 0.490 0.698 11.178 0.00

Table 6. Effect size of affective domain depending on Teaching—Learning methods

Effect size and 95%

Pqnnt S Varianc confidence interval /= P- Heterogeneity
Group No. estima ard
te error e Lower Upper value value Q- df [P= 9
limit Limit value (Q) value !
Fixed effect
analysis
PBL 3 0.710 0.157 0.025 0.403 1.017 4.536 0.000 0.087 2 0.957 0.000
Storytelling 2 0.632 0.188 0.035 0.263 1.000 3.363 0.001 0.072 1 0.788 0.000
Pair 2 0.540 0.151  0.023 0.245 0.835 3.588  0.000  3.360 1 0.067  70.242
Programming
other 4 0.499 0.109 0.012 0.286 0.712 4.590 0.000 1.536 3 0.674 0.000
CPS 2 0.485 0.162 0.026 0.166 0.803 2.985 0.003 1.176 1 0.278 14.980
Scaffolding 2 0.387 0.171 0.029 0.052 0.723 2.262 0.024 0.181 1 0.670 0.000
Total within 6.413 9 0.698
Total between 2.470 5 0.781
Overall 15  0.535 0.061 0.004 0.416 0.655 8.797 0.000 8.883 14 0.838 0.000
Mixed effect
analysis
PBL 3 0.710 0.157 0.025 0.403 1.017 4.536 0.000
Storytelling 2 0.632 0.188 0.035 0.263 1.000 3.363 0.001
Pair 2 0.540 0.151  0.023 0.245 0.835 3.588  0.000
Programming
other 4 0.499 0.109 0.012 0.286 0.712 4.590 0.000
CPS 2 0.485 0.162 0.026 0.166 0.803 2.985 0.003
Scaffolding 2 0.387 0.171 0.029 0.052 0.723 2.262 0.024
Total within
Total between 2.470 5 0.781
Overall 15 0.535 0.061 0.004 0.416 0.655 8.797 0.000

A, S Y] S8 AL DG 1519 el o ANOVA B4E S Table 5 S 29t
F s WAHoR WAHA e o] A ARE PR BY BAA% 44 9oolx Zzady wee] A4 @
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