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META  ANALISIS PENGARUH LABORATORIUM VIRTUAL
TERHADAP HASIL BELAJAR SISWA PADA PEMBELAJARAN FISIKA
(Oleh: Puteri Najaryani; Pembimbing: Abdul Salam M., M.Pd.; Sarah Miriam,
M.Sc.)

ABSTRAK

Penelitian ini dilatar belakangi kurangnya inovasi penggunaan laboratorium
virtual disekolah. Tujuan dari penelitian ini untuk menganalisis pengaruh
laboratorium virtual terhadap hasil belajar siswa ditinjau secara keseluruhan,
jenjang pendidikan, topik fisika, dan jenis hasil belajar. Metode penelitian
yang digunakan adalah penelitian deskriptif terhadap jurnal nasional rentang
tahun 2014 sampai dengan 2023. Penelitian ini menerapkan penggunaan
laboratorium virtual yang dianalisis dengan teknik meta-analisis. Penelitian ini
meliputi 12 studi primer yang menghasilkan 12 sub penelitian sebagai subjek
penelitian. Hasil penelitian mengungkapkan bahwa secara keseluruhan
penelitian yang dilakukan berpengaruh positif dan efektif terhadap hasil belajar
siswa dengan efek gabungan sebesar 0,842 dalam kategori besar. effect size
pada jenjang SMA/MA/SMK diperoleh nilai 0,868, pada jenjang SMP/Mts

0,822.

Kata kunci: meta-analisis, pengaruh laboratorium virtual, hasil belajar



META ANALYSIS OF THE INFLUENCE OF VIRTUAL LABORATORY
ON STUDENT LEARNING OUTCOMES IN PHYSICS LEARNING (Puteri
Najaryani; Advisors: Abdul Salam M., M.Pd.; Sarah Miriam, M.Sc.)

ABSTRACT

This research is motivated by the lack of innovation in the use of virtual
laboratories in schools. The purpose of this study was to analyze the effect of virtual
laboratories on student learning outcomes in terms of overall level of education,
physics topics, and types of learning outcomes. The research method used is
descriptive research on national journals ranging from 2014 to 2023. This study
applies the use of a virtual laboratory which is analyzed using meta-analysis
techniques. This research includes 12 primary studies which produce 12 sub studies
as research subjects. The results of the study revealed that overall the research
conducted had a positive and effective effect on student learning outcomes with a
combined effect of 0.842 in the large category. The effect size at the SMA/MA/SMK
level was 0.868, at the SMP/MTs level it was 0.822.

Keywords: meta-analysis, virtual laboratory influence, learning outcomes
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Lampiran 1

LAMPIRAN

Daftar Penelitian/Studi Primer
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No | Judul Artikel Nama Penerbit Jurnal Publikasi
Jurnal
1 | Penggunaan Discovery Jurnal Universitas 2016
Learning Berbantuan Pendidikan Mataram
Laboratorium Virtual pada Fisika dan
Penggunaan Konsep Fisika Teknologi
Siswa
2 Pengaruh Penerapan Jurnal Universitas 2017
Metode Pembelajaran Pendidikan Mataram
Fisika Berbasis Eksperimen Fisika dan
Virtual Terhadap Motivasi Teknologi
dan Hasil Belajar Fisika
Siswa Kelas X MAN 2
Mataram Tahun Ajaran
2014/2015
3 Pengaruh Penggunaan Jurnal Universitas 2015
Laboratorium Virtual Pendidikan Mataram
Terhadap Penguasaan Fisika dan
Konsep dan Kemampuan Teknologi
Berpikir Kreatif Siswa pada
Materi Getaran dan
Gelombang
4 | Pengaruh Model Jurnal Universitas 2016
Pembelajaran Inkuiri Pendidikan Mataram
Berbantuan Laboratorium Fisika dan
Virtual Terhadap Teknologi
Penguasaan Konsep Fisika
Peserta Didik
5 | Pengaruh Virtual Laboratory | Unnes Universitas Negeri | 2016
Berbasis Flash Animation Science Semarang
Terhadap Pemahaman Education
Konsep dan Keterampilan Journal
Berpikir Kritis Peserta Didik
Tema Optik Kelas VIII SMP
6 Pengaruh Penggunaan Jurnal Universitas 2017
Laboratorium Virtual dalam | Pendidikan Mataram
Pembelajaran Inkuiri Fisika dan
Terbimbing Terhadap Teknologi
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Penguasaan Konsep Kalor
Peserta Didik

7 Pengaruh Laboratorium Jurnal Universitas 2019
Virtual Terhadap Hasil Pendidikan Abulyatama
Belajar Fisika pada Materi Fisika Dan
Rangkaian Arus Bolak-Balik | Teknologi

8 Pengaruh Penggunaan UMSLibrary | Universitas Negeri | 2019
Laboratorium Virtual Center of Makassar
Terhadap Motivasi Belajar Academic
dan Hasil Belajar Fisika Activities
Peserta Didik SMA Negeri
16 Makassar

9 Penerapan Laboratorium Jurnal Kimia | UIN Syarif 2015
Virtual untuk Meningkatkan | dan Hidayatullah Jakarta
Pemahaman Konsep Siswa Pendidikan

10 | Pengaruh Model Kappa Jurnal | Universitas 2022
Pembelajaran Inkuiri Mataram
Terbimbing Berbantuan
PhET Physics Education
Teknologi terhadap Hasil
Belajar Siswa

11 | Pengaruh Model Jurnal Universitas 2020
Pembelajaran Inkuiri Pendidikan Mataram
Terbimbing Berbatuan Fisika dan
Simulasi Virtual Terhadap Teknologi
Penguasaan Konsep Fisika
Peserta Didik SMA

12 | Pengaruh Penggunaan Media Universitas Tadulako | 2020
Media Pembelajaran Virtual | Eksakta Palu

Lab Berbasis Android
Terhadap Hasil Belajar
Fisika Siswa Kelas VIl SMPN
3 Palu
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Jenjang Pendidikan dan Topik Fisika dalam Setiap Studi Primer

. Jenjang o s

Sub-studi Pendidikan Topik Fisika
Putri, 2016 SMA Listrik dinamis
Muthmainnah
) Oli - matnnat, MA LIstrik dinamis
Mahesti, 2016 MA Alat- alat Optik
Hermansyabh,
2017 SMA Kalor
Zulkarnaini, . .
2019 SMA Rangkaian Arus Bolak Balik
Astiano, 2019 SMA Elastisitas
Nur, 2017 SMA Laju Reaksi
Eva,2022 MA Tidak Spesifik
Sumarni, ..
2020 SMA Elastisitas
Weni, 2020 SMP Getaran
H h

ermansyat, SMP Getaran dan Gelombang
2015
Nuzul, 2016 SMP Optik
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Ringkasan Data Studi Primer
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Jumlah Subyek Variabel Bebas Variabel Terikat (Hasil Belajar)
Sub-studi Tahun ’ él :(1113 3;11{ga . ;:;flll; Penelitian (Strategi Pembelajaran) gle:sllsl K.Kontrol K.Eksp ‘-
K.Kontrol | K.Eksp | K.Kontrol K.Eksp Belajar Rerata | Stdev | Rerata | Stdev | hitung
Weni 2020 SMP Getaran 26 27 Konvensional | Inkuiri Kognitif 7,19 3,080 | 9,57 3,350
Hermansyah | 2015 | SMP Getaran dan | g 29 Konvensional | Inkuiri | Kognitif | 50,57 62,20 4,865
Gelombang
Nuzul 2016 SMP Optik 30 30 Konvensional | Inkuiri Kognitif | 70,67 80,17 4,631
Putri 2016 | SMA ﬁ:ﬁ;ﬁs 35 37 Konvensional | Inkuiri | Kognitif | 62,40 75,03 4,780
Muthmainnah | 2017 | MA Ltk 32 32 Konvensional | Inkuiri | Kognitif | 64,67 | 12,96 | 78,20 | 7,10
Mahesti 2016 | MA gﬁ;{al“ 2 27 Konvensional | Inkuiri | Kognitif | 38,25 | 10,860 | 39,04 | 9,420
Hermansyah | 2017 SMA Kalor 29 29 Konvensional | Inkuiri Kognitif 50,57 62,20 4,865
Rangkaian
Zulkarnaini 2019 SMA Arus Bolak | 26 27 Konvensional | Inkuiri Kognitif 72,38 85,14 4,300
Balik
Astiani 2019 SMA Elastisitas 34 34 Konvensional | Inkuiri Kognitif 85,38 | 9,210 | 86,97 | 8,060
Nur 2017 SMA Laju Reaksi | 29 29 Konvensional | Inkuiri Kognitif 71,10 | 6,132 77,53 | 8,015
Eva 2022 | MA g;‘izli‘ﬁk 20 20 Konvensional | Inkuiri | Kognitif | 54,28 | 10,750 | 69,25 | 12,590
Sumarni 2020 SMA Elastisitas 27 26 Konvensional | Inkuiri Kognitif 59,67 68,69 2,250




Ringkasan Data Studi Primer Menggunakan Comprehensive Meta Analysis (CMA)

Comprehensive meta analysis - [E\Analisis Umum Puten Najaryani.cma]

Eile Edit Format View Insert |dentify Tools Computational options Analyses Help

Runanalyses—b%\Dﬁn % .}f; E @ f— b= ’E -;U-ETD'EH . \I»' _)+V'(l:| %Jril ?

B ki iaiie Data format Treated Treated Treaten;l Contral Contral Enntru! Effect diection
. tean Std-Dew Sample zize bean Std-Diev Sample zize
1| Mahesti, 2016 Independent groups [means, 50's) 39,040 9,420 27 38250 10,860 26 Auto
2| Eva, 2022 Independent groups [means, S0's) £9,250 12,590 20 54,280 10,750 20 Auto
3| Muthmainnah, 2017 | Independent groups [means, S0's) 78,200 7100 32 B4EYD 12,960 32 Ao
4| Aztiani, 2019 Independent groups [means, 50's) 8E.370 8,060 34 85380 9.210 34 Ao
5| weni, 2020 Independent groups [means, S0's) 9570 3,350 27 7.1490 3,080 26 Auto
B Mur, 2017 Independent groups [means, S50'z) 77630 8.015 29 71.100 B.132 29 Auto

Lanjutan Ringkasan Data Studi Primer Menggunakan Comprehensive Meta Analysis (CMA)

7| Hemansyah, 2015 |Independent groups [means, t) 33910 23 10,000 29 1.877 Autao
Ei: MHuzul, 2016 Independent groups [means, t 80,170 a0 T0.670 30 4,631 Autao
9| Hermansyah, 2017 |Independent groups [means, t) B2.200 29 h0.570 29 4,865 Auto
10 Putn, 2016 Independent groups [meang, t] 75,030 7 E2.400 35 4,780 Auto
11| Zulk amaini, 2019 Independent groups [means, t] 85,140 er 72380 26 4,300 Auta
12| Sumarni, 2020 Independent groups [means, t] £8.630 26 h9.E70 27 2,280 Auto




Lampiran 4

Analisis Perhitungan Besar Pengaruh (Effect Size)

Langkah 1. Menghitung ukuran pengaruh (Y) dan interval kepercayaan dari setiap studi primer

Deviasi Efek Efek Interval
Beda Standar . . . | Standar | Faktor . Standar . Kepercayaan
N, Study Name Rerata | Gabung- prze Vel Error d | Koreksi prze Error VAl o
Studi y & | Cohen’s | d (V) Hedges’s d(Vy) (0.=95%)
(Ax) an ( d) (SE d) (']) (g) (SEX) .
S Maks Min
( wtthm)
Weni, 2020
1 2,38 1543 0,739 0,081 0,283 0,717 0,728 0,279 0,558 1,296 0,182
Hermansyah,
2 2015 11,63 0,524 0,283 0,516 0,279 0,558
0,081 0,717 1,081 -0,032
3 Nuzul, 2016 9,5 1,195 0,079 0,28 0,72 1,18 0,276 0,552 1,745 0,646
4 Mahesti, 2016 0,79 0,077 0,274 0,076 0,27 0,54
0,889 0,076 0,726 0,617 -0,461
5 Eva, 2022 14,97 3,869 1,278 0,120 0,347 0,653 1,253 0,34 0,68 1,959 0,599
¢ | Muthmainnah, |, . 1,294 0,274 1,279 | 0271| 0,542
2017 3,678 0,076 0,726 1,834 0,756
7 Astiani, 2019 1,59 1,261 0,183 0,059 0,243 0,757 0,181 0,24 0,48 0,660 -0,293
Nur, 2017 6,43 0,901 0,076 0,275 0,725 1,18 0,271 0,542 1,441 0,361
o | Hermansyah, 11,63 1,277 0,288 1,26 | 00284 0,568
2017 0,083 0,712 1,842 0,713
10 Putri, 2016 12,63 1,127 0,064 0,253 0,747 1,114 0,251 0,502 1,625 0,630




Zulkarnaini,

1 2019

12,76

12 Sumarni, 2020

9,02

Keterangan:

Selisih rerata

Deviasi Standar Gabungan (S)

Effect Size Cohen’s (d)

Effect Size Hedges’s (d)

Variansi Effect Size Cohen’s (V)

Standard Error d (SE;)

id =

oo J(nl_l)s§+(n2_1)s§

n1+n2—2

Xi-Xp
S

within

ni+np d2
nyny - 2(ng+ig)

. — _ |mitny 42
.SEd— V,= _"1-"2 +—2(

1’11+1’12)

1,181 0,297 1,114 | 0,293 | 0,586
0,089 0,703 1,765| 0,598
0,618 0,281 1,114 | 0277 | 0,554
0,079 0,719 1,169 | 0,067
AX =X - X,

20



Faktor Koreksi (J)

Effect Size Hedges’s (g)

Standard Error Effect Size Hedges’s (SE,)

Interval Kepercayaan (/K)

1:1——3 ; df:n1+n2—2

4df-1’

(g =]xd

:SEg = [P XV,

1IK=g+Za.SE,

21



Perhitungan Effect Size Hedges Menggunakan Comprehensive Meta Analysis (CMA)

_omprehensive meta analysis - [E\Analisis Umum Puteri Najaryani.c
File Edit Format View Insert |dentify TJools Computational options Analyses Help
Runanatyses*@aaﬁ%u.é c’ié E‘E"’: 'E io.gto'gﬁ" ¢'_)+‘{D%l Elg
Study name Data format T,L.le:;id g{de_?:;eei 5 aTn:EIEetes‘ijze Ch‘?ggrsl SCGT)EL 5 aEn?:nggze Effect direction s:e:i::;n StdEr  |Hedges'sag  StdEn E:: f;r:::: Std Emr

1| Mahesti, 2016 Independent groups (means, S0's) 39040 9420 27 38250 10860 26 Ao 0,078 0,275 0,077 0271|0790 2789
2| Eva, 2022 Independent groups [means, SD's) £9,250 12,590 20 54.280 10,750 20 Auto 1.279 0,347 1,253 0,340 14,970 3,702
3| Muthmainnah, 2017 {Independent groups [means, SD's) 78,200 7.100 32 B4.670 12.960 32 Auto 1.295 0.275 27 0.272 13530 2612
4| Astiani, 2019 Independent groups [means, SD's) 86,970 2,080 34 85380 9.210 34 Auto 0,184 0.243 0182 0.240 1,590 2,099
5| Weni, 2020 Independent groups [means. SD's) 9,570 3,350 27 7.190 3.080 26 Auto 0.739 0.284 0728 0.280 2,380 0,885
| Mur, 2017 Independent groups (means, SD's) 77.530 8015 23 71100 6132 29 Auto 0,901 0276 0,889 0272 E.430 1,674

Lanjutan Perhitungan Effect Size Hedges Menggunakan Comprehensive Meta Analysis (CMA)

7| Hemmansyah, 2015 |Independent aroups [means, t) 33910 23 10,000 29 1,877 Auto 0524 0,284 0516 0,280 23910 12,738
8| Nuzul, 2016 Independent groups [means. ) 80,170 30 FOETD 30 4E31 &uto 1.196 0.280 1.180 0.277 9,500 2.051
3| Hermansyah, 2017 |Independent groups [means, t) £2,200 29 50,570 29 4,865 Auto 1,278 0,288 1.260 0,284 11,630 2,391
10) Putn, 2016 Independent groups [means., 1) 75030 37 B2.400 35 4,780 &uto 1127 0.254 1.115 0.251 12,630 2642
11 Zulkarnaini, 20019 {Independent groups [means, 1) 85,140 27 72380 26 4,300 Suto 182 0,238 1.164 0,293 12,760 2,967

12| Sumarni, 2020 Ihdependent groups [means, t) 68,690 26 59,670 27 2,250 Auto 0618 0,281 0,609 0,277 9,020 4,009



Langkah 2 dan 3. Menghitung Variansi dan bobot dari setiap studi primer

S Persentase
No. St Esfif::t Std Err V??]aim B((\);;)t Bobot Perhitungan Kuantitas
Studi y ’ (W%)
y SE V¥ =5E%| w =$ W%:%x 100% W2 wyYy wY?
2 Mahesti, 2016 0,076 0271 | 0,073 | 13,635 4% 185,921 1,036 1,074
3 Eva, 2022 1,253 0340 | 0,116 | 8,643 3% 74,697 | 10,829 | 117,276
Muthmainnah, o
> 2017 1.279 0,272 0,074 | 13,555 4% 183,740 17,337 | 300,569
6 Astiani, 2019 0,181 0,240 | 0,058 | 17,321 5% 300,034 3,135 9,829
Weni, 2020 0,728 0,280 | 0,078 | 12,774 4% 163,172 9,299 86,478
10 Nur, 2017 0,888 0272 | 0,074 | 13,525 4% 182,937 | 12,011 | 144,254
Hermansyah, o
1 2015 0,516 0,280 0,078 | 12,789 4% 163,567 6,599 43,551
12 Nuzul, 2016 1,18 0,277 | 0,077 | 13,063 4% 170,636 | 15,414 | 237,594
Hermansyah, o
13 2017 1,26 0,284 0,081 | 12,374 4% 153,104 15,591 243,067
15 Putri, 2016 1,114 0,251 | 0,063 | 15,862 5% 251,615 | 17,671 | 312,253
16 Zulkarnaini, 2019 1,164 0,293 | 0,086 | 11,619 3% 134,999 | 13,524 | 182,909
145,161 1678,854
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Langkah 4. Menganalisis Variasi penelitian (Uji Hetergoneitas)

Syarat uji heterogenitas:
e Antarpenelitian dinyatakan tidak bervariasi (homogen) jika p>0,05 atau I dan 7°
kecil.
e  Antarpenelitian dinyatakan bervariasi (heterogen) jika p<0,05 atau I° dan 77
besar.
Hasil perhitungan menunjukkan bahwa nilai p<0,05 atau ° dan 77 besar, sehingga
analisis lanjutan yang akan digunakan adalah Random effects model (REM).

Variasi antarpenelitian 7% = 0,120

Langkah 5. Menghitung efek gabungan dengan fixed effect model

Tidak dilakukan karena penelitian-penelitian primer adalah heterogen.



Langkah 6 dan 7. Menghitung Variansi total penelitian

' Perhitung-
Hedges's Variansi | Bobot Persentase an
g bobot .
Std Kuantitas
No Study name
Err -
Wy =—
Y SE? T l‘v,%:%xwo% Wr¥

1 Mahesti, 2016 0,077 | 0,271 0,073 13,635 4% 1,045
2 Eva, 2022 1,253 | 0,340 0,116 8,643 3% 10,833
3 Muthmainnah, 2017 1,279 | 0,272 0,074 13,555 4% 17,338
4 Astiani, 2019 0,182 | 0,240 0,058 17,321 5% 3,146
5 Weni, 2020 0,728 | 0,280 0,078 12,774 4% 9,301
6 Nur, 2017 0,889 | 0,272 0,074 13,525 4% 12,024
7 Hermansyah, 2015 0,516 | 0,280 0,078 12,789 4%, 6,602
8 Nuzul, 2016 1,180 | 0,277 0,077 13,063 4% 15,417
9 Hermansyah, 2017 1,260 | 0,284 0,081 12,374 4% 15,596
10 Putri, 2016 1,115 | 0,251 0,063 15,862 5% 17,686
11 Zulkarnaini, 2019 1,164 | 0,293 0,086 11,619 3% 13,525
12 Sumarni, 2020 0,609 | 0,277 0,077 13,024 4% 7,933
Total 158,184 47% 130,445

25
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Langkah 8. Menghitung Efek Gabungan

Perhitung-an Interval Kepercayaan (o =
Bobot Kuantitas Efek Gabungan (EGr) Standar Error (SE) 95%)
TW.Y 1
Wi EG. =—) = IK = EG, + Za.SE
2 WTy EI"VT \'I. EWT | - B i
158,184 130,445 0,825 0,080 0,825+0,156
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Forest Plot Effect Size Hedges

Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry +3 Next table 'H-"_- High resolution plot -E Show report _J'"\,‘ Plot effects | == Effect measure: Hedges's g e P E| |:| EE TTE- E _:E
Study name Statigtics for each study b odel Statigtics for each study Hedges's g and 95% [l
Hedaes's g Et.:rr';cul?rd Yariance Lower lirit | Upper limit | 24 alue p-alue -0,50 010 0,70 1,30 1.90

b ahest, 0.077 0.271 0.073 -0,454 0607 0,283 0777
Eva, 2022 1.253 0,340 0116 0587 1.920 3685 0.000
Muthrnainha 1.279 0272 0.074 0.747 1.811 4,703 0.000
Aztiani, 01gz2 0.240 0.058 -0,289 0.ER3 0.756 0.450
Weni, 2020 0728 0,280 0.078 0180 1.276 2502 0.0039
Mur, 2017 0883 0272 0.074 0,356 1.422 3.269 0.001
Hermansya 0516 0,280 0,078 -0,032 1.064 1.846 0,065
Muzul, 2016 1.180 0277 0.077 0538 1.722 4 265 0.000
Hermansya 1,260 0,284 0,081 0,703 1.818 4,434 0,000
Putri, 2016 1.115 0.251 0.063 0523 1.607 4.441 0.000
Zulkarnaini, 1.164 0,293 0,086 05839 1.739 3.968 0.000
Surnarni, 0,609 0277 0.077 0.06E 1,152 2198 0.028 ¢

0842 0127 0016 Random 0533 1.091 B.E33 0,000 ———

0842 Pred Int 0.031 1,654 I i




Comprehens

Lanjutan Forest Plot Efect Size Hedges

File Edit Format View Computational options Analyses Help

4+ Data entry } High resolution plot '5 Show report A Plot effects | -+ Effect measure: Hedges's g T — E |:| EE TT } E :E j I;l
Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Lower Upper Lower Upper
Model Variance limit limit Z-value P-value limit limit Tau TauSq Q-value df (@) P-value I-squared
Fixed 0,008 0,669 0,980 10,372 0,000 27,852 1Al 0,003 60,506
Randarn 0016 0,593 1.091 6.633 0,000 0,031 1.654 0341 0116

28



Meta Analysis

Study name

Mahesti, 2016

Eva, 2022
Muthmainnah, 2017
Astiani, 2019
Weni, 2020

Mur, 2017
Hermansyah, 2015
Muzul, 2016
Hermansyah, 2017
Putri, 2016
Zulkarnaini, 2019
Sumarni, 2020
Pooled

Prediction Interval

Hedges's
g

0,077
1,253
1,279
0,182
0,728
0,389
0,516
1,180
1,260
1,115
1,164
0,609
0,842
0,842

Standard
error

0,271
0,340
0,272
0,240
0,280
0,272
0,280
0,277
0,284
0,251
0,293
0,277
0,127

Statistics for each study

Variance

0,073
0,118
0,074
0,058
0,078
0,074
0,073
0,077
0,081
0,063
0,086

0,016

0, 07&“%

Lower Upper
limit limit
-0454 0,607
0,587 1,920
0,747 1,811
-0,289 0,653
0,180 1,276
0,356 1,422
-0,032 1,064
0,638 1,722
0,703 1,818,
0,623 ars'

1,152
0,593 1,091
0,031 1,654

ZValue p-Value

0,283 0,777
3,685 0,000
4709 0,000
0,756 0,450
2,602 0,009
3,269 0,001
1,846 0,085

oﬁ“c'

3,968
2198
6,633

4,265 q??i

0,000
0,000
0,028
0,000

Hedges's g and 95% Cl

-0,50

——
i
E
o
&
i
%
b I
0,10 0,70 1,30
Favours A Favours B

1,90

Meta Analysis
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Perhitungan Besar Pengaruh Pembelajaran Berbasis Masalah Berdasarkan Jenjang

Pendidikan

(kelompok studi subjek meta-analisis)

Lampiran 5

Pendidikan SMP
No Study name Efek size Std Err Bobot SE
Bobot
1 Weni, 2020 0,728 0,280 | 3,574 | 1,000
2 Hermansyah,
015 0,516 0.280 1 3576 | 1,000
3 Nuzul, 2016 1,180 0,277 | 3,614 1,000
Jumlah 10,765 3,000
Effect Size 0,809
Bobot penelitian 6,81%
Pendidikan SMA
. SE x
No Study name Efek size Std Err | Bobot Bobot
1 Mahesti, 2016 0,077 0,271 3,693 1,000
2 Eva, 2022 1,253 0,340 | 2,940 1,000
Muthmainnah,
3 2017 1,279 0,272 3,682 1,000
4 Astiani, 2019 0,182 0,240 | 4,162 1,000
5 Nur, 2017 0,889 0,272 | 3,678 1,000
Hermansyah,
6 017 1,260 0.284 1 3518| 1,000
7 Putri, 2016 1,115 0,251 3,983 1,000
8 Zulkarnaini, 2019 1,164 0,293 3,409 1,000
9 Sumarni, 2020 0,609 0,277 | 3,609 1,000
Jumlah 32,672 9,000
Effect Size 0,856
Bobot penelitian 20,65%
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Perhitungan Effect Size Hedges Pada Tingkat SMA

IVE Met

Compreh

Eile Edit Format View Insert ldentify Tools Computational options Analyses Help

m

analysis - [E\Tingkat SMA.cma]

(1

Rinanayses + % DB FHH S 4| 2@ B =S M w -l >+ [ 5323

Study name Data format TI:‘.'B: ;?_Id ST {gﬁzg_ g Jr;i?ées?z - %:132;? : Sctgrg[enlr g aEn%ng!z 2 Effect direction S::E:Ir[:sm StdEr | Hedges'sg StdEmr [i):[:'l[::: : Std Emr
1| Mahesti, 2016 Independent groups [means, SD's) 39.040 9.420 27 38.250 10,860 26 Auto 0078 0,275 0,077 0,271 0,790 2,789
2| Eva, 2022 Independent groups [means, SD's) £9.250 12,5490 20 B4.280 10,750 20 Auto 1.279 0,347 1.253 0,340 14.970 3,702
3| Muthmainnah, 2017 | Independent groups (means, 5D') 78.200 7100 32 B4.670 12,960 32 Auto 285 0,275 1:27d 0,272 13530 2612
4| Astiani, 2019 Independent groups [means, SD's) 86,970 8,080 34 85,380 9,210 34 Auto 0184 0,243 0182 0,240 1.590 2,099
5| Mur, 2017 Independent groups (means, SD's) 77530 8,015 29 7100 £,132 29 Auto 090 0,276 0,889 0,272 E.430 1,874
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Lanjutan Perhitungan Effect Size Hedges Pada Tingkat SMA

B Hermansyah, 2017 |Independent groups [means, t) 1,278 0,288 1,260 0284 11,630 2,391
¥ Putri, 2016 Independent groups [means, t] 1127 0,254 ]Sl 0,251 12630 2,642
8 Zulkamairi, 2019 |Independent groups [means, t] 1,182 0,238 1,164 0,233 12,760 2,967

9| Sumami, 2020 Independent groups [means. t) 0g1a 0.281 0,603 0277 9,020 4,009



Compre

Forest Plot Effect Size Hedges Pada Tingkat SMA

nalysis]

33

File Edit Format View Computational options Analyses Help

4+ Data entry t3 Next table 'EE— High resolution plot == Show report _f\ Plot effects | =+ Effect measure: Std diff in means 'HE I:l EE TT:{- E X
b odel Study name Statistics for each study Std diff in means and 95% Cl
Std diffin | Standard : e e
Sl S Yariance | Lower imit | Upper limit | 2% alue p-alue -0.50 010 0,70 1.30 1.90
b ahesti, 0,078 0.275 0,076 -0.461 0E17 0,283 0777
Ewa, 2022 1.279 0,347 0120 0,533 1.959 3,685 0,000
kuthmainna 1.295 0275 0,076 0,756 1.834 4,709 0,000
Agtiani, 0184 0,243 0,053 0,233 0.EED 0,756 0.450
Mur, 2017 0,301 0276 0,076 0,361 1.441 3,269 0,001
Hermanzya 1.278 0,238 0,033 0,713 1.842 4,434 0,000
Puitri, 2018 1127 0,254 0,064 0,630 1,625 4441 0,000
Zulkarnaini, 1,182 0,238 0,083 0538 1,765 3,968 0,000
Surarni, 0E18 0281 0,079 0,067 1,169 2198 0,028
Randarn 0,868 0,164 0,027 0546 1,190 5,282 0,000 —_—
Pred Int 0,868 0,165 1.901 b




Lanjutan Forest Plot Effect Size Hedges Pada Tingkat SMA
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Comprehensive meta analysis - [Analysis) = =)
Eile Edit Format View Computational options Analyses Help
4 Data entry 13 Mext table 3{-— High resolution plot -E Show report A Plot effects | -+ Effect measure: Std diff in means ™ | g El I:‘ EE TTHE- E _-E '_f g
Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper
Model Studies estimate enor Yariance limit limit Z-walue P-value limit limit Tau TauSq Q-value df (@] P-walue I-gquared
Fixed i 0,940 0.093 0,003 0.E53 1.022 9,064 0,000 24,887 a 0002 67,854
R andom 3 0,968 0,164 n.oz7 0,546 1.1490 5,282 0,000 0,165 1.901 0405 0164




Meta Analysis
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Study name

Mahesti, 2016

Eva, 2022
Muthmainnah, 2017
Astiani, 2019

Mur, 2017
Hermansyah, 2017
Putri, 2016
Zulkarnaini, 2019
Sumarni, 2020
Pooled

Prediction Interval

Std diff
in means

0,078
1,279
1,295
0154
0,901
1,278
1,127
1,182
0,618
0,868
0,868

Standard
error

0,275
0,347
0,275
0,243
0,276
0,288
0,254
0,298
0,281
0,164

Statistics for each study

Variance

0,076
0,120
0,076
0,059
0,076
0,083
0,064
0,089
0,079
0,027

Lower
limit
-0,461

0,599
0,756
-0,293
0,361
0,713
0,630
0,598
0,067

gudd

Upper
limit
0,617
1,859
1,834
0,660
1,441
1,842
1,625
1,765

116
g;{\ 5082

Z-Value

0,283
3,685
4709
0,756
3,269
4,434
4,441

0,000

Std diff in means and 95% ClI

-0,50

L
i
&
=
i
L ‘
L] I 1
0,10 0,70 1,30
Favours A Favours B

1,90

Meta Analysis



Perhitungan Effect Size Hedges Pada Tingkat SMP

Comprehensive meta analysis - [E\Tingkat SMP.cma]

36

Eile Edit Format Miew Insert Identify Tocls Computational options Analyses Help

rnanayses > % DB HH & & @R E—=E 8w - Lo+l 3d
e e Treated | Treated Treated Cantrol Cartrol Cantrol e Std diff in . Difference
Study name Data format iger Shd-Day S ample size e SidDay S ample size Effect direction el StdErr  |Hedgez'z g Std En iRk Std Err
1| "weni, 2020 9.570 3,350 e 7190 3.080 26 Auto 0,739 0,284 0728 0.280 2,380 0,8
2| Hemangyah, 2015 |Independent groups [means, t) 0524 0284 0516 0,280 23910 25
3/ Muzul, 2016 Independent groups [means, t) 1,196 0.2a0 1.180 0.277 9,500 2108
Comprehensive meta analysis - [E\Tingkat SMP.cma]
File Edit Format View [nsert Identify Jools Computational options Analyses Help
Runanahses + % D F | S| & [ @| F'-"=["S[ S % [V >+ v[][4 3T
) i Treated Treated Control Contral Independent e Std diff in : Difference
Study name . Data farmat e Sample size fejigte Sample size | groups tvalue Effect direction R StdEr | Hedges'sg| StdEm R Std Enr
‘! Wwheni, 2020 Independent groups [means, SD's) 0,739 0,284 0,728 0,280 2,380 0,885
SRS EERETEV R LW |rdependent groups | ] 33.910 23 10,000 29 1.877 Auto 0524 0,284 0516 0.280 23910 12738
3| Nuzul, 2016 Independent groups [means, t) 80,170 30 Y0E70 an 4631 Auto 1.196 0,280 1.180 0,277 9,500 2,051




Forest Plot Effect Size Hedges Pada Tingkat SMP

nalysis
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File Edit Format View Computational options Analyses Help

+ Data entry 1++ Mext table 'EF'_-— High resolution plot -E Show report _,i'"‘-\ Plot effects | == Effect measure: Std diff in means ':|—| E |:| EE TT} E :E . j
hdodel Study name Statistics for each study Std diff in means and 95% CI
Std diff in | Standard : e e
S S “arance | Lower imit | Upper limit | Z-alue palue -0.50 010 0,70 1.30 1.90

Weni, 2020 0733 0,284 0,01 n1az2 1,296 2,602 0,003

Hermanzya 0524 0,284 0,01 0032 1,021 1,846 0,065

Muzul, 2016 1.136 0.2a0 0073 0,646 1.745 4,265 0,000 +
Randaorm 0822 0133 0033 0432 1.211 4135 0,000 ——
Pred Int 0g22 2727 4,371




E _omprehensive
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File Edit Format View Cemputational options Analyses Help

¢ o

4+ Data entry t3 Next table EE— High resolution plot -E Show report A Plot effects | -+ Effect measure: Std diff in means 7 —_ E‘ D EE TT j}- E :E
Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper
Model Studies estimate ernor Variance limit limit Z-value  P-value limit limit Tau TauSq Q-value df[@)] P-value I-squared
Fixed 3 0,823 0163 0.0z7 0,503 1,143 5.041 0,000 2964 % 0,227 32,51
Random 3 0,822 0153 0,033 0432 1.211 4135 0,000 2727 4,371 0,156 0.033



Lampiran 6

(Kelompok studi subjek meta-analisis)

Getaran dan Gelombang

t E x

No Study Name Eli:é( I%r(ll' Bobot Bsobot
1 Weni, 2020

0,728 | 0,280 | 12,774 3,577

Hermansyah,

2 | 2015 0,516 | 0,280 | 12,789 | 3,581
Jumlah 25,563 7,158
Effect Size 0,622
Bobot penelitian 16%
Optik
Stud Efek Std SE x
No Nam:; sizee Err Bobot Bobot
1 Mahesti

, 2016 0,078 0,275 | 13,635 3,750

Nuzul,

2016 1,196 | 0,280 | 13,063 | 3,658
Jumlah 26,698 7,407
Effect Size 0,635

Bobot penelitian 17%
Listrik
Dinamis
E x
No Study Name lilfzeel:( S;(ll_ Bobot BSobot
! Muthmainnah,
2017
1,295 0,275 | 13,555 3,728

Putri, 2016 1,127 | 0,254 | 15,862 | 4,029

Jumlah 29,417 7,757

Effect Size 1,204
Bobot penelitian 19%

39

Perhitungan Besar Pengaruh Pembelajaran Berbasis Proyek Berdasarkan

Topik/Materi Fisika



Kalor
No Study Name Efek Std SE x
size Err Bobot Bobot
1 Hermansyah,
2017 1,278 0,288 | 12,374 3,564
Jumlah 12,374 3,564
Effect Size 1,278
Bobot penelitian 8%
Rangkaian
Arus
Bolak-
Balik
No Study Efek Std Bobot SE x
Name size Err Bobot
Zulkarnaini,
1 2019 1,182 0,298 | 11,619 | 3,462
Jumlah 11,619 3,462
Effect Size 1,182
Bobot penelitian 7%
Laju
Reaksi
ud SE x
No lsxltam:; Esllfzeela( ]SEE'(: Bobot Bobot
1 Nur,
2017 0,901 0,276 | 13,525 3,733
Jumlah 13,525 3,733
Effect Size 0,901
Bobot penelitian 9%

40



Elastisitas
Stud Efek Std SE x
No NamZe size Err Bobot Bobot
1 Astiani,
2019 0,184 0,243 | 17,321 4,209
Sumarni,
2020 0,618 0,281 | 13,024 | 3,660
Jumlah 30,345 7,869
Effect Size 0,378
Bobot penelitian 19%
Tidak
Spesifik
SE x
No ilt:riz Elfzez{ Eﬁ Bobot Bobot
1 Eva,
2022 1,279 0,347 8,643 2,999
Jumlah 8,643 2,999
Effect Size 1,279
Bobot penelitian 5%

41
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Perhitungan Effect Size Hedges Pada Materi Elastisitas

nalysis - [EADATA CMA\Elastisitas.cma]

42

Eile Edit Format View Insert Identify Jools Computational options Analyses Help

Run analyses =+ %2 [ I}?H|§I %|E‘@I'—'=|}§|i?g i H > i_l_% -+ V"D| %l EL‘T

Forest Plot Effect Size Hedges Pada Materi Elastisitas

Study name Data format TI:-'IE : ;ﬁd g azzzi?z e Eﬁggﬁ' g aE;ng!z - glrgﬂzzili?::; Effect direction S:geii::;n StdEm | Hedges'sg Std Err [3:: ';'::If : StdEm
1_ Agtiani, 2019 Independent groups [means, SD's) 0184 0,243 0182 0,240 1.530 2,093 -
2| Sumarni, 2020 Independent groups [means, t) B8.690 26 89,670 27 2,250 Auto 0618 0,281 0,609 0,277 9,020 4,003



Comprehensive meta analy

ysis - [Analysis]

43

Eile Edit Format View Computational options Analyses Help

4+ Data entry

1+ 1 Next table

E-— High resolution plot -E Show report ﬂ Plot effects | = Effect measure: Hedges's g

v||—| ’—|_‘ '_EE it ?

Model | Study name

Astiani,
Sumarni,
Random
Pred Int

Hedges's g ‘

0182
0,609
0,373

Standard

erar
0,240
0,277
0,213

Statiztics for each study

‘ Y ariance

0,053
0,077
0,045

Lawer limit ‘ Ipper limit ‘ 24 alue ‘ palue
-0,289 0,653 0,756 0,450
[0.06E 1,182 2198 0,028
-0,044 0,790 %255 0,079

-0.50

010

Hedges's g and 95% Cl

0.70

1,30




Lanjutan Forest Plot Effect Size Hedges Pada Materi Elastisitas
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Comprehensive meta analysis - [Analysis] = (m
Eile Edit Format View Computational options Analyses Help

4+ Data entry t+3 Next table EE— High resolution plot -E Show report A Plot effects | = Effect measure: Hedges's g " lp— E D EE TT:{- E ;E l ’_f El [

Model Effect size and 95% confidence interval Test of null (2-Tail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper

Model Studies estimate ernor Yariance limit limit Z-value  P-value limit limit Tau TauSq Q-value df (@) P-value I-squared
Fixed 2 0,365 n1az2 0,033 0,009 0721 2,011 0,044 1.358 1 0,244 26,384
R andom 2 0,373 0,213 0,045 -0,044 0,790 1.755 0,073 0,155 0,024




Perhitungan Effect Size Hedges Pada Materi Getaran dan Gelombang

Comprehensive meta analysis - [EADATA CMA\Getaran dan Gelombang.cma]
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Eile Edit Format View Insert ldentify Tocls Computational options Analyses Help

Rinanayses » % D@ EH S 4 2R E-"="E S wr -l >+ v s 2z

Treated

Treated

Treated

Caontrol

Control

Cantrol

St diff in

Difference

Study name D ata format fia StdDev | Sample size Pl StdDev | Sample size Effect direction e StdEn | Hedges'sg| StdEmr hoos StdEmr
1| Weni, 2020 Independent aroups [means, SD's) 9,570 3.350 27 7130 3,080 26 Auto 0,739 0,284 0,728 0,280 2,380 0,885
2| Hermanayah, 2015 |Independent groups [means, t] 0524 0,284 0516 0,280 235910 12,738




Forest Plot Effect Size Hedges Pada Materi Getaran dan Gelombang
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File Edit Format View Computational options Analyses Help

4+ Data entry ++ Mext table '}_E-— High reseclution plot -E Show report _,‘r"-‘ Plot effects | == Effect measure: Std diff in means ':|—| |E| |:| EE TT_‘_-F"- E :E .
tdodel Study name Statistics for each study Std diff in means and 95% CI
Std diffin | Standard : e e
SR e Variance | Lower limit | Upper imit | Z-Value p- alue -0A0 010 0,70 1.30 1.90

Weni, 2020 0733 0284 0.0 niaz2 1.296 2602 0,003

Hermanzya 0524 0,284 0,031 -0.032 1.081 1.846 0.065 t
Fandorm nE3z2 0.2 0,040 0233 1.025 3145 0,00z —_——
Fred nt
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Comprehensive meta analysis - [Analysis] =
File Edit Format View Computational options Analyses Help
+ Data entry t+ Next table b High resolution plot = Show report A Piot effects | =+ Effect measure: Std diff in means  =|,_, E‘ |:| EE TT *+ E Ik | h El
Model Effect size and 95% confidence interval Test of null [2-T ail] Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper
Model Studies estimate error Yarance limit limit Z-walue  P-value limit limit Tau TauSq Q-value df[Q@] P-value I-zquared
Fixed 2 0632 0.zo1 0.040 0.23a 1.025 3145 0.00z2 0.286 1 0592 0.00C

Random 2 0632 0.2m 0.040 0.238 1.025 3145 0.002 0.000 0.000




48

Perhitungan Effect Size Hedges Pada Materi Kalor

Comprehensive meta analysis - [EADATA CMA\Kalor.cmal]

File Edit Format View |nsert Identify Tools Computational options Analyses Help

wnanayses > % N5 Fd S ¥ | m@d @ == B985 -V >+ v 1[4 4T

Treated Treated Cortrol | Corntral Independent e Std diff in : Difference
Mean Sample size Mean Sample size aroups value Effect direction means StdEr | Hedges'sg StdEn in means

1/ Hermansyah, 2017 £2.200 23 0570 29 4,965 Auto 1278 0,288| 1,260 nza4|  11ED 2391

Study name Std Err

Forest Plot Effect Size Hedges Pada Materi Kalor



Comprehensive meta analysis - [Analysis]

File Edit Format View Computational options Analyses Help

+ Data entry +3 Next table - High resolution plot == Show report f\ Plot effects | + Effect measure: Std diff in means -i:l@[il EE TTi— E F 2
kodel Study nare Statiztics far each study Std diff in means: and 95% Cl
Std diff in | Standard : i e
S s ‘ Varance | Lower limit | Upper imit | £V alue p-Y alue -0.50 010 0,70 1.20 1.90
Hermanzya 1.278 0,283 0.0a3 0713 1.842 4434 0000
R andom 1.278 0.23a 0,033 0713 1.842 4,434 0,000
Pred Int




Comprehens

Lanjutan Forest Plot Effect Size Hedges Pada Materi Kalor
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File Edit Format View Computational options Analyses Help

4+ Data entry 13+ Next table ?&— High resclution plot _E Show report A Plot effects | == Effect measure: Std diff in means [ E |:| EE TT:{- E _-E [ ’j El .
Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper
Model Studies estimate eror Yariance limit limit Z-value  P-value limit limit Tau TauSq Q-value df[Q) P-value I-squared
Fimed 1 1.278 0,288 0,083 0,713 1.8942 4,434 0,000 0,000 0 1.000 0,000
Randann 1 1.278 0,288 0,083 0,713 1.8942 4,434 0,000 0,000 0,000
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Perhitungan Effect Size Hedges Pada Materi Laju Reaksi

Comprehensive meta analysis - [EADATA CMA\Laju Reaksi.cmal
File Edit Format View Insert ldentify Tools Computational options Analyses Help

Runanalyses » 2 DB FEH & $ BR E"-'="E 2892~ 2>+ [ 43 I;'

Treated Treated |  Treated Control Control Contral | e | Std diff i . Difference
| Study name Mean | StdDev | Samplesize | Mean | StdDev | Samplesiee | Effect direction means | Std Enr .Hedgess g | Std Enr inmeans | Std Enr |
1| Mur, 2017 77530 2.015 23 71,100 £.132 29 Auto 0.901 0.276 0,239 0.272 E.430 1.874
2
Forest Plot Effect Size Hedges Pada Materi Laju Reaksi
Comprehensive meta analysis - [Analysis]
Eile Edit Format View Computational options Analyses Help
4+ Data entry t+ ¥ Next table '_EE- High resclution plot -E Show report ,ﬂ,_ Plot effects | -~ Effect measure: Std diff in means ':|—| @ |:| EE TT"_i"_- E _—E . ’_f El
b odel Study name Statiztics far each study Std diff in means and 95% Cl
Std diffin | Standard : e e
S s Yariance | Lower limit | Upper limit | 2% alue palue -0.50 00 0.70 1,30 1.90
Mur, 2017 0,901 0,276 0,076 0,361 1.441 3.269 0,001
Fandom 0,901 0,276 0,076 0,361 1.441 3.269 0,001
Pred Int




Lanjutan Forest Plot Effect Size Hedges Pada Materi Laju Reaksi

Comprehensive meta analysis - [Analysis]

52

File Edit Format View Computational options Analyses Help

+ Data entry t+ Next table k- High resolution plot = Show report A Plot effects | =+ Effect measure: Sid diff in means  ~|_, E |:| EE TT *+ E 3 . iy |;|
Model Effect size and 95% confidence interval Test of null [2-Tail) Prediction Interval Between-study Other heterogeneity statistics
Humber Point Standard Lower Upper Lower Upper
Model Studies estimate error Yariance limit limit Z-value  P-value limit limit Tau TauSq Q-value df[Q)] P-value I-squared
Fixed 1 0.9m 0.276 0,076 0,361 1.441 3,269 0,001 0,000 0 1.000 0,000
Fandom 1 0.5m 0.276 0,076 0,361 1.441 3,269 0,001 0,000 0.000



Perhitungan Effect Size Hedges Pada Materi Listrik Dinamis

Comprehensive meta analysis - [EADATA CMA\Listrik Dinamis.cma]
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File Edit Format View |nsert Identify Tools Computational options Analyses Help

rnanahses + w D@ EH & & 2R E =S 2w -2+ []43% 3

Treated | Treated Treated Contol | Contiol Control R Std diff in . Difference
Study name [rata format e Sl Dey e e Std".[_:! ev | Sample size Effect direction Sl StdEn | Hedges'sg StdEr oong StdEn
1| Muthmainnah, 2017 | Independent groups [means, SD's) 78,200 7100 32 B4E70 12,960 32 Auto 1.295 0.275 1.273 0272 13530 2612
2/ Putn, 2016 Independent groups [means, t] 1o 2% 0,254 1,115 0,251 12,630 2,642
- I
Comprehensive meta analysis - [EADATA CMA\Listnk Dinamis.cma]
File Edit Format View Insert Identify Tools Computational options Analyses Help
rnanayses » W O FH & 4 2R E =" 8w -2+ 833
R Treated Treated Cantral Control Independent e Std diff in . Difference
Study name ] Data fqrmat_-: K Sample size o S ample size groups tvalue Effect direction P StdEr | Hedges's g StdEmr L Std Er
1_ Muthmainnah, 2017 | Independent groups [means, 50's) 1,295 0,275 1.279 0272 13,530 2
2 Puti, 2016 Independent groups [means, t) 75,030 a7 B2400 i3] 4,780 Auto 1127 0,254 1115 0.251 12,630 2



Lanjutan Perhitungan Effect Size Hedges Pada Materi Listrik Dinamis
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Comprehensive meta analys Analysis
File Edit Format View Computational options Analyses Help
4+ Data entry 1+ Mext table I-— High resolution plot -E Show report ﬂ‘ Plot effects | - Effect measure: Std diff in means ':|—| E D EE TTE- E :E ' j
todel Study name Statistics for each study Std diff in means and 95% L]
Std diff in | Standard . i e
S et Yanance | Lower mit | Upper limit | £ alue palue -0.50 0.0 0,70 1,30 1.90

tuthmainna 1,295 0,275 0.07E 0,756 1,834 4,709 0000

Putri, 2016 1127 0.254 0064 0530 1,625 4441 0000 t
Randaom 1,204 0186 0,035 0833 1.570 6457 0,000 —
Pred Int




Perhitungan Effect Size Hedges Pada Materi Optik

Comprehensive meta analysis - [EADATA CMA\Optik.cma]
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File Edit Format View Insert Identify Jools Computational options Analyses Help

Runanayses » % D@ HH & % BB E-'="S| 355

R T =)

Comprehensm

meia

m

Forest Plot Efect Effect Size Pada Materi Optik

analysis - [Analysis]

Study name Data format TI\IHE: ;?]d gtls_a[;eei g anz?etes?ze i?:gr? | SEES%TEDL g -EIEI'I?:IT;":!ZE Effect direction S:: Bda':fsm StdEn | Hedges'sg| StdEr [?r']'fr?l::: : StdEnr
1| Mahesti, 2016 Independent groups [means, 50's) 39,040 9,420 I 27 38.280 10,860 26 Auta 0,078 0,275 0077 0,271 0,730 2788
2/ Muzul, 2016 Independent aroups [means, t) 11986 0,280 1,180 0,277 9500 2051

File Edit Format View Computational options Analyses Help

4+ Data entry

13 Hext table

E— High reseclution plot -E Show report A Plot effects ‘ = Effect measure: Hedges's g

—EOEETIFE |z 2

b odel Study name

kM ahest,
Muzul, 2016
Random
Fred Int

Hedges's g ‘

0,077
1,180
0627

Standard
errar

0,271
0277
0552

Statiztics for each study

Yariance ‘ Lower limit ‘ Upper limit ‘ ZMalue ‘ palue
0073 -0,454 0.Ee07 0283 0,777
0077 0538 1,722 4265 0,000
0,304 -0,454 1,708 1136 0,256

-0.50

Hedges's g and 95% Cl

010

0,70

1,30

1,90




56

Perhitungan Effect Size Hedges Pada Materi Rangkaian Arus Bolak-Balik

Comprehensive meta analysis - [EADATA CMA\Rangkaian Arus Bolak-balik.cmal

File Edit Format View |nsert ldentify Tools Computational options Analyses Help

Runanayses + % M@ EH| & % | @ B'-'="E|8 g2 -4 >+ [ 43 E'l

Treated Treated Cortral | Control |ndependent Std diff in Difference

: Study name bdean Sample zize bean Sample zize groups tvalue Effect direction means StdEm | Hedges'sg StdEnr in means StdEnr
1| Zulkarmaini, 2019 85,140 27 T2.380 26 4,300 Auto 1.182 0.233 1.164 0.233 12,760 2967

Forest Plot Efect Effect Size Pada Materi Rangkaian Arus Bolak-Balik

Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
4+ Data entry 1+ Next table '__1;- High resclution plot '; Show report f\ Plot effects | == Effect measure: Hedges's g ':|—| @ D EE TT .'$- E _:E “j g
todel Study name Statigtics for each study Hedges's g and 95% Cl
Hedges'sg | % | yiaiance | Lowerlimt | Upperlimt | ZValue | pvabe | 050 010 0,70 120 190

Zulkamaini, 1.164 0.293 0.086 0.589 1,739 3968 0.000
Random 1.164 0,293 0036 0.589 1.739 3.968 0,000
Pred Int
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Perhitungan Effect Size Hedges Pada Materi Tidak Spesifik

Comprehensive meta analysis - [EADATA CMA\Tidak Spesifik.cmal
File Edit Format View Insert Identify Jools Computational options Analyses Help

+.D++v'\l’ %_'_Jljélilg

Runanayses » 2 DS FH| & & BB E|"="="E|% 83
' Treated Treated | Treated Contral Cortrol | Contral ' G Std diff in ; Difference
5 Study name Mean Std-Dew Sample size kean StdDev | Sample size Effect direction means StdEmr  [Hedges'sg |  StdEn in means StdEnr
1| Eva, 2022 £3,250 12,530 20 54,280 10,750 20 Auto 1.279 0,347 25 e 0,340 14.970 3.702

Forest Plot Efect Effect Size Pada Materi Tidak Spesifik



Comprehensive meta analysis - [Analysis]
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File Edit Format View Computational options Analyses Help

4+ Data entry 73 Next table :—T'_-— High resclution plot -E Show report _j'r"-\ Plot effects | =+~ Effect measure: Hedges's g *i:EE] EE TTi_‘_j{_—- E :E
b odel Study name Statistics for each study Hedges's g and 35% Cl
Hedges'sg‘ St‘:}g‘?rd ‘ Wariance | Lower limit ‘ IJpper limit | Z4 alue p-alue -0.50 010 0,70 1,30 1.30
Ewa, 2022 1,253 0,240 0116 05a7 1,820 3EER 0,000
Random 1,253 0,240 0116 05a7 1,820 3EEh 0,000
Pred Int




Lampiran 7

Perhitungan Besar Pengaruh Pembelajaran Berbasis Proyek Berdasarkan Hasil Belajar

Penguasaan Konsep Fisika

(Kelompok studi subjek meta-analisis)

Treated Treated Control Control
Study Name Treated Mean Std Dev sar.nple Mean Control Std Dev sar.nple
size size
Mahesti, 2016 39,04 9,420 27 38,25 10,860 26
Nur, 2017 77,53 8,015 29 71,10 6,132 29
Treated Control T value
Control
Study Name Treated Mean sample sample
. Mean .
size size
Putri 2016 75,03 37 62,40 35 4,78
Hermansyah, 2017 62,2 29 50,57 29 4,87
Hermansyah, 2015 33,91 23 10 29 1,877
Nuzul, 2016 80,17 30 70,67 30 4,631
Sumarni, 2020 68,69 26 59,67 27 2,250

59



Motivasi Belajar

Treated Treated Control Control
Study Name Treated Mean std Dev sar.nple Mean Control Std Dev sar.nple
size size
Muthmainnah, 78,20 7,10 32 64,67 12,96 32
2017
Astiani, 2019 86,97 8,060 34 85,38 9,210 34
Kemampuan
Pemecahan
Masalah
Treated Control
Treated Control
Study Name Treated Mean std Dev sar.nple Mean Control Std Dev sar.nple
size size
Eva, 2022 69,25 12,590 20 54,28 10,750 20
Weni, 2020 9,57 3,350 27 7,19 3,080 26

60
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Perhitungan Effect Size H edges Pada Hasil Belajar Penguasaan Konsep Fisika

Comprehensive meta analysis - [Data]

Eile Edit Format View |nsert Identify Jools Computational options Analyses Help

|Runanayses + 2 D2 HH & % 2@ E ="/ 89 -l >2+[143% =]

Treated Treated Treated | Conrol Control Control Std diff in

: Study name Data format e StdDey Sample size s StdDey Sample size Effect direction S StdEnm | Hedges'zqg StdEm [?gf;f:é::
1|Mahesti, 2016 |Independent groups [means, 5D's) 39040 9420 27 38250 10860 26 Auto ' 0,078 0,275 0.077 07| 0790
2| Mur, 2017 Independent groups [means, S0's) 77530 2015 29 71,100 6132 29 Auto 0,501 0,276 0,883 0,272 £.430

Forest Plot Effect Size Hedges Pada Penguasaan Konsep Fisika
Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry t+3 Mext table E[-— High rezolution plot -E Show report ,‘“\ Plot effects | -+ Effect measure: Hedges's g 'HEDEE TT} E :E . if |;|
todel Study name Statistics for each study Hedges's g and 95% Cl
Hedges'sa| “8 | yaiance | Lowerlimit | Upperlinit | Zialue | pVale | 050 010 070 130 190

M ahesti, 0077 0,271 0073 -0,454 0,607 0.2ae3 0777
Mur, 2017 0.ee3 0272 0074 0,356 1422 3.269 0,00
Putri 2016 1,115 0,251 0,063 0E23 1,607 4,441 0,000
Hermansya 1.262 0,284 0,081 0,704 1.819 4437 0,000
Hemansya 0516 0.2a0 0,078 0032 1.064 1.846 0,065
Muzul, 2016 1,180 0277 0077 0E38 1.722 4,265 0,000
Sumarni, 0,609 0277 0077 0,066 1,152 2198 0.028 +

Random 0,808 0ig2 0,026 0,430 1125 4,981 0,000 —_—t

Pred Int 0,808 0,140 1.755 k {

Std En

2,789
1.874



Comprehens

Lanjutan Forest Plot Effect Size Hedges Pada Penguasaan Konsep Fisika
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File Edit Format View Computational options Analyses Help

+ Data entry 13 Next table k- High resolution plot == Show report A Plot effects | -+ Effect measure: Hedges's g ':|—| |E| |:| EE TT} E X| & I;I
Model Effect size and 95% confidence interval Test of null [2-Tail) Prediction Interval Between-study Other heterogeneity statistics
MNumber Point Standard Lower Upper Lower Upper
Model Studies estimate emor VYariance limit limit Z-value  P-value limit limit Tau TauSqg Q-value df[@) P-value I-squared
Fixed 7 0.810 0103 0011 0608 1.01 7.860 0,000 14,836 5 0022 59,558
Random 7 0,808 0,182 0,026 0,490 1,125 4,981 0,000 0,140 1,755 0,33 0,108



Perhitungan Effect Size H edges Pada Motivasi Belajar Fisika
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Comprehensive meta analysis - [Data]
File Edit Format View Insert ldentify Tools Computational options Analyses Help
Runanaﬁses*ﬁaﬁrn %J‘B EEE'—'= FE iu.gdeH"L_}'FV(D%lill;l
' Treated Treated Cortral | Contral Independent - e Std diff in i Difference
Study name Mean .5*3_”"3'9 Si_zn? Mgan_ SE_"_T'F'l? s_iz_e_ | gioups t-\-'alu_e Effect direction means | Std Err .Hedgess q _ Std Err | i_n_ means | Std Emr
1| Muthmainnah, 2017 78,200 ¥ 32000 65 12960 Auto 5,124 0532 5,0B9 0576 46,200 3.5ER
2| Astiar, 2019 26,970 g 34,000 a5 9210 Auto 3,394 0,444 3.36E 0441 52970 5,751
Forest Plot Effect Size Hedges Pada Motivasi Belajar Fisika
Comprehensive meta analysis - [Analysis]
File Edit Format View Computational options Analyses Help
+ Data entry 173 Next table - High resolution plot  Z= Show report f\ Ploteffects | < Effect measure: Hedges's g ':H @ |:| EE TTE- E F ' g '
Model | Study name Statistics for each study Hedges's g and 95% Cl
Hedges'sa| “99 | vaiance | Lowerlimt | Upperlimt | ZVaue | piaue | 050 010 0.70 130 1,0
kuthmainna 5,063 0576 0332 3,940 £.132 8,798 0.000
Agtiani, 3,366 0441 0134 2502 4229 7.638 0.000
Fandom 4177 0,851 0,723 2510 5,844 4911 0.000
Pred [nt
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Comprehensive meta analysis - [Analysis) o E
Eile Edit Format View Computational options Analyses Help

+ Data entry t+ Next table k- High resolution plot == Show report A Plot effects | =+ Effect measure: Hedges's g ':,;. E D EE TT} E e |;|

Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper

Model Studies estimate eror VYariance limit limit Z-value  P-value limit limit Tau TauSq Q-value df[(d) P-value I-squared
Fixed 2 3954 0,350 0123 3,308 4 680 11.412 0.000 5.513 1 0.0m3a 81,86
Randaom 2 4177 0,851 0723 2,510 5844 4,911 0.000 1,090 1187

Perhitungan Effect Size H edges Pada Hasil Belajar Kognitif

Comprehensive meta analysis - [Data]

File Edit Format View |nsert Identify Tools Computational options Analyses Help

rnanases + % D 2 B H| S| % (=@ @r—==[m e -1 2>+ [ 2 23]

Treated Treated Treated Control Contral Control s Std diff in . Difference
: Study name Data format e ShdDey ce Mean SidDey el Effect direction s StdEr | Hedges's g Std Emr s Std El
1| Eva, 2022 Independent groups [means, SD's) £9.250 12,530 20 54,280 10,750 20 Auto 1,273 0,247 1.253 0,340 14970 3,

2|'weni, 2020 Independent groups (means, 50's) 9570 3,350 27 7130 2,080 26 Auto 0,733 0,284 0728 0,280 2,380 0,
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Comprehensive meta analysis - [Data]
Eile Edit Format View Insert |dentify Jools Computational options Analyses Help
Runanayses + % D@ FE (S| & | @B E"-'=E[Sws - [V >+ v [ 423

Treated Treated Control Control ' Independent

Sitd diff in ' Difference |

| Study name D ata farmat b Sample size | Mean Sample size | groups bvalue Effect direction SRR StdEr | Hedoges's g Std Err e s Std Er
1| Ewva, 2022 Independent groups [means, 50's) 1.274 0,347 1.253 0,340 14.970 iy
2 Weni, 2020 Independent groups [means, S0's) 0,739 0,284 0,728 0,280 2,380 0.t
s ay EET R R | ndependent groups [means, ] 85,140 27 72,380 26 4,300 Auto 1,182 0,293 1.164 0,233 12,760 2

Forest Plot Effect Size H edges Pada Hasil Belajar Kognitif

Comprehensive meta analysis - [Analysis)
File Edit Format View Computational options Analyses Help
+— [kata entry +1 Next table H-— High resolution plot -E Show report ﬂ‘ Plot effects . =+ Effect measure: Std diff in means 'HED EE TT:} E _-E I j El '
hodel Study name Stahistics for each study Std diff in means and 95% CI
Std diff in | Standard : T o
SIS e Varnance | Lower imit | Upper imit | 24 alue palue -0.50 0.0 0,70 1,30 1.90
Ewa, 2022 1.279 0,347 0120 0533 1.959 3,685 0,000
Weni, 2020 0,733 0,284 0,021 nig2 1.296 2,602 0,003
Zulkarnaini, 1182 0,292 0,023 0592 1.765 3,988 0,000
Fandom 1.035 0177 0,031 0623 1,382 5,854 0,000
Fred Int
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Comprehensive meta analysis - [Analysis] = =
Eile Edit Format View Computational options Analyses Help
+ Data entry 1+ Next table I High resolution plot = Show report A Plot effects | -+ Effect measure: Std diff in means  =| @ |:| EE TT} B |;|
Model Effect size and 95% confidence interval Test of null [2-T ail) Prediction Interval Between-study Other heterogeneity statistics
Number Point Standard Lower Upper Lower Upper
Model Studies estimate ernor Yarnance limit limit Z-value P-value limit limit Tau TauSg Q-value df [3] P-value I-zquared
Fixed 3 1.035 0177 0.031 0.683 1,382 h.854 0,000 1.822 2 0.402 0.00c

Random 3 1.035 0177 0.031 0683 1,382 b.854 0.000 0,000 0.000




