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ABSTRACT

This research aimed to synthesize the knowledge from research related to learning
management aimed at promoting analytical thinking among secondary students, through a
systematic review and meta-analysis. The research retrieved full-text research articles from
SCOPUS, ERIC, and TClI databases from the year 2014 to 2023 . Included articles were
experimental designs, utilizing learning management to promote analytical thinking among
secondary students. The tools used included research quality assessment forms. The analysis
was conducted using STATA software. The findings revealed that 25 articles searched and
included in the studies, the influence of learning management on analytical thinking was
categorized based on teaching methods, duration of learning management, learning
management techniques, and learning management tools. It was found that scientific
processes, durations exceeding 15 hours, the use of high-level questioning, and applications
had the highest effect size with statistically at the .01 level of significant, respectively. These
findings provide valuable insights to develop effective and impactful learning management to

enhance analytical thinking skills among secondary students.
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Husie U (n.f) Moy watian1saay \3adile a1 (vu.)
SuChin 2017 nssvIuNaEeusMUURALNAILTS - SGRIRAY 4 &Unm
Nuchoo 2021 ﬂismuﬂ']il,'%smgumumammu%% - nilsdoiseu 25
Saridpaisan 2017 NSLUIMTNTING AR ﬁflmu%y’uqﬂ SGRIRAY 12
Thanjai 2021 ASEUIUNTIIINGIANERS - Y OSELICHI 6
Maikham 2022 ﬂismumiﬁauiwwamami’% faaluviei nilsdoiseu 17
Ratniyom 2020 nIzUILNTToUg 5 Tunou - SGRIRAY 12.5
Bunyanurak 2017 NIPUILMIBEUTLUVAUADY - VSRR 10
Suksuwan 2017 nIgUILNTFIUIMEALLES - SGRIRAY 14
Khaoprae 2019 NIPUILMIBEUTLUVAUADY - VSRR 15
Klinon 2016 ﬂizmumsﬁﬂuiwumammuiﬁ nslasany OSELIERY 15
Srichamnong 2020 ASPUIUNITVITINGIAERS nilid@oIsuU 15
Nillaphat 2022 ﬂszmumiﬁauimuﬁuaau nslaran application 12.5
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- SMD p- Heterogeneity
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(95% CI) value Q-value df p-value 12

NSEUIUNTNSINGAERNS 4.01(1.78,6.24) 3522  0.000 15185 4 0.000 97.4%
nIvUIUNI3ou 5 uRoy 398 (3.39,457) 13206 0000 020 1 0651  0.0%
nsvUILMIBEUTUUVAUADY 240 (1.46,3.30) 5001 0000 8678 6 0000 93.1%
nsrUILMIGEuzMEAWes 340 (285,396) 11.975 0000 113 1 0288  11.5%
NIFUILMIFHUTUUY 3.17(2.53,3.81) 9.686 0000 5837 8 0000 86.3%

NALNEUTD

1NAITN 2 WU FENTABUAILNTLUIUNTNIAINGANAAT HA18NTNagean (SMD = 4.01; 95% Cl:

1.78, 6.24) fifadAynnsaianseau .01 lnedanuuwlsusiuvesaiuladueniius 2 = 97.4% advsnadsilaanu

winm1avesuIfeluseduad sesaunde IENMsasunienszUIUNMTTEUg 5 Yunou (SMD = 3.98; 95% Cl: 3.39,
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o o @
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Ao
VBWIUIY
%
Subgroup and Author (Year) SMD (95% CI) Weight
Scientific
Saridpaisan (2017) : - 4.47 (3.62,5.32) 3.95
Thanjai (2021) | .- 560 (4.71, 6.48) 3.92
Srichamnong (2020) o 1 0.38 (-0.16, 0.92) 4.18
Ratniyom (2019) 4[- 3.11(2.42, 3.80) 4.08

Kocaman (2023) —_—— 6.82 (5.07, 8.56) 3.03

) (
Subgroup, DL (I = 97.4%, p = 0.000) <".:>- 4.01(1.78,6.24)  19.16
1
5 Steps Leaming :
Ratniyom (2020) - 414 (3.23,5.05) 3.90
kantiya (2016) e 3.86 (3.09, 4.64) 4.01
!
<&
I
[}
-+
-

Subgroup, DL (i: =0.0%, p=0.651) 3.98 (3.39, 4.57) 7.91

Inquiry-based Leaming

Bunyanurak (2017) 268 (2.08, 3.29) 4.14
Khaoprae (2019) 3.61(2.90, 4.32) 4.07
Nillaphat (2022) 3.06 (2.25, 3.87) 398
Ratniyom (2021) * 1.25 (0.68, 1.83) 416

Ratniyom (2020}
Sukji (2018)

Kwinram (2022) >
Subgroup, DL (1 = 93.1%, p = 0.000)

253
333
0.51
2.40

1.82,3.23) 4.07
243, 423) 3.90
0.04, 0.98) 4.22
1.46, 3.34) 28.54

-
|
1
Constructivism :
Suksuwan (2017) - 3.68 (2.95, 4.40) 4.05
Tongpan (2018) - 3.11(2.35, 3.87) 4.03
Subgroup, DL (I = 11.5%, p = 0.288) Q 3.40 (2.85, 3.96) 8.08
1
1
|

Combination

Sukhint (2017)
Nuchoo (2021) -+ 203(1.44,263) 415
Malkham (2022) | - 463(380,546)  3.97
Kiinon (2016)

4.46 (3.45,5.47) 3.80

(
(
(
E 1.85 (1.21,2.49) 412
Ratniyom (2020) +: 2.41 (1.76, 3.06) 411
Ratniyom (2020) - 282(2.10,3.54)  4.06
Ratniyom (2019) o 3.29 (267, 3.91) 413
Kwangmuang (2021) | 4.45 (3.50, 5.40) 3.85
Theabthueng (2022) $ 3.06 (2.43, 3.70) 412
Subgroup, DL (I = 86.3%, p = 0.000) 317 (2.53,3.81)  36.31
]
1
S

Heterogeneity between groups: p = 0.066
Overall, DL (I = 93.3%, p = 0.000)

I I
-10 0 10

3.18 (2.63,3.73) 100.00

Figure 2 Forrest plot LaANaIoN15N15IANTSISEUS

Table 3 mdvisnavesgluuuNsianIssugiauaiunsAndATIEy uunmuszezallunsInnisieus

SMD Heterogeneity
F3YSLIAN z p-value
(95% ClI) Q-value df p-value 12
wosn 15 2.85(2.05,3.65)  6.99 0.000 25669 13 0000  94.9%
15 Flaaduly 349 (2.85,4.13) 10713  0.000 60.69 9 0000  852%

NMITN 3 WU SrealumMdInnsieusnnn 15 Gluawuld Sedvsnadsgn  (SMD = 3.49;

N v o

95% Cl: 2.85, 4.13) ffaddunsaiansesu .01 lnefinnuwlsusiuvesanyludueniius 1 = 85.2% Adnsna

<
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falanuunnnavesnuldsluseiugs uagsreznalunisianisSeusueeni 15 Falue dadvswasesan (SMD
= 2.85; 95% Cl: 2.05, 3.65) fivpdAynsadanseau .01 lnedanuwususiuvesauluduenius 12 = 94.9% a

dvsnadalianuuanasvesnuideluseAuas

%
Subgroup and Author (Year) SMD (95% CI) Weight
Less than 15 hours
Saridpaisan (2017) |- 4.47 (3.62, 5.32) 4m
Thanjai (2021) | - 5.60 (4.71, 6.48) 407
Ratniyom (2020) —— 4.14 (3.23, 5.05) 405
Bunyanurak (2017) - 2,68 (2.08, 3.29) 4.31
Suksuwan (2017) - 3.68 (2.95, 4.40) 422
Khaoprae (2019) - 3.61(2.90, 4.32) 423
Klinon (2016) = | 1.85 (1.21, 2.49) 4.28
Srichamnong (2020) 1o i 0.38 (-0.16,0.92)  4.35
Nillaphat (2022) -+ 3.06 (2.25, 3.87) 414
Ratniyom (2021) = ! 1.25 (0.68, 1.83) 433
Tongpan (2018) - 3.11 (2.35, 3.87) 4.19
Ratniyom (2020) - 2.82(2.10, 3.54) 4.22
Kwinram (2022) b= 0.51 (0.04, 0.98) 4.40
Theabthueng (2022) + 3.06 (2.43, 3.70) 4.29
Subgroup, DL (I° = 94.9%, p = 0.000) <> 2.85 (2.05,3.65) 59.19
1
15 hours and over :
Sukhint (2017) |- 4.46 (3.45, 5.47) 395
Nuchoo (2021) - 2.03 (1.44, 2.63) 4.31
Maikham (2022) | - 4.63 (3.80, 5.46) 4.13
kantiya (2016) - 3.86 (3.09, 4.64) 417
Ratniyom (2020) - 2.41 (1.76, 3.06) 4.28
Ratniyom (2020) - 2,53 (1.82, 3.23) 4.23
Ratniyom (2019) - 3.29 (2.67, 3.91) 4.30
Ratniyom (2019) + 3.11 (2.42, 3.80) 424
Kocaman (2023) L —— 6.82 (5.07, 8.56) 3.14
Sukji (2018) —— 3.33 (2.43, 4.23) 4,06
Subgroup, DL (I = 85.2%, p = 0.000) Lo 3.49(2.85,4.13)  40.81
1
Heterogeneity between groups: p = 0.219 :
Overall, DL (I = 93.3%, p = 0.000) $ 3.13 (2.57,3.69) 100.00
T T

-10 0 10

Figure 3 Forrest plot LLammassEanaﬂumﬁmmiﬁﬂug

Table 4 AN3VENATRITULUUNMIINNTISBUNALATUNITANIATIEN ThunamAAluN1TIANTEeUS

Heterogeneity

- SMD p-
WNAUANITEDUY z Q- P-
(95% CI) value df 2
value value
nslsnudug 311(1.60,4.62)  4.026 0000 2360 2 0000 915%
nslaailuvien] 264(0.20,507) 2121 0034 8148 2 0000 97.5%
B9 341(0.85,767) 1571 0116 6507 1 0000 98.5%

91NAN519 4 WU medaluNISEoULUUB Y 9 ﬁmﬁw%waqqqm (SMD = 3.41; 95% Cl: -0.85, 7.67) umly

o

HodAgymeadd lnedauudsusiuvesanuluduenius 2 = 98.5% advizwaddinuuanaiewesnuisely

pmid }

@

¥AUge sesaende nallansaeulaglyAmniudugs (SMD = 3.11; 95% CI: 1.60, 4.62) HdvdAgyn1ainsiv

all

01 TnefianuwUsysinvesanuluduientius I” = 91.5% andvsnadfiauunnanvesnideluseiugs uagns
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@

imuiuﬁﬂﬁﬁéﬁw%wauaaqm (SMD = 3.41; 95% Cl: -0.85, 7.67) ﬁﬁaﬁﬁzquaﬁﬁﬁis U .01 Inediauwlsusiy

vosruluduientius I” = 98.5% adninadslinnuuanaiavesnuidelusedugs

%

Subgroup and Author (Year) SMD (95% CI) Weight

Questioning

Saridpaisan (2017) | —— 447 (3.62,5.32) 12.32

Klinon (2016) -+ E 1.85(1.21, 2.49) 12.63

Nillaphat (2022) e 3.06 (2.25, 3.87) 12.38

Subgroup, DL (I’ = 91.5%, p = 0.000) <> 3.11(1.60, 4.62) 37.33
)

Mind map i

Maikham (2022) i — 4,63 (3.80, 5.46) 12.35

Ratniyom (2020) -+ 2.82(2.10,3.54) 12.52

Kwinram (2022) g E 0.51 (0.04, 0.98) 12.83

Subgroup, DL (I° = 97.5%, p = 0.000) O 2.64 (0.20, 5.07) 37.70

Thanjai (2021) - 560 (4.71,648)  12.26
Ratniyom (2021) - 125(068,183) 1271

Subgroup, DL (I’ = 98.5%, p = 0.000) 40- 3.41(0.85,767) 2497

Heterogeneity between groups: p = 0.932
Overall, DL (I° = 96.2%, p = 0.000) <I> 3.00(1.75,4.25)  100.00

1
:
Other ]
I
]
]
I
1

T T
-10 0 10

Figure 4 Forrest plot kanwamnalAluN1TIANITITEUS

Table 5 AN3vENATRIFULUUMIIANTISBUNALATUNTANIATIEN FuunmaATeiiolun1IInNTsISeug

4 A SMD p- Heterogeneity
LAID9Ud z
(95% CI) value Q-value df p-value 2
TDSERICH 3.15(2.58, 3.73) 10.727 0.000 311.03 21 0.000 93.2%
waUNALATY 3.56 (1.17, 5.95) 2.921 0.003 41.63 2 0.000 95.2%

a o

A58 5 nunmistaseundindudunieadelunisdnnisiseunsasuiinndvdnagsdn  (SMD =

3.56; 95% Cl: 1.17, 5.95) fifoddqnsadffisesu 01 Tnefianuwdsusiuvesanuludwenius  =95.2% an

o

aNSNagId

o

ANNLANA19T09WITEluTEA U warnslamisdeiSvuseasuilunisdanisieus da18nsna

3998911 (SMD = 3.15; 95% Cl: 2.58, 3.73) ﬁﬁfsﬁﬁzymaaﬁﬁﬁizﬁu 01 Tnedanuwlsusiuosauluituen

s * = 93.2% mdviswaduilnnuuanansvesnuideluseAugs
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%
Subgroup and Author (Year) SMD (95% Cl) Weight

Lesson plan
Sukhint (2017)
Nuchoo (2021)
Saridpaisan (2017)
Thanjai (2021)
Maikham (2022)
Ratniyom (2020)
Bunyanurak (2017)
Suksuwan (2017)
Khaaprae (2019)
Klinon (2016)
Srichamnong (2020)
kantiya (2016)
Tongpan (2018)
Ratniyom (2020)
Ratniyom (2020)

)

)

t

446 (3.45,5.47
2103 (144,263
4.47(362,5.32, 3.95
560 (4.71,6.48 3.02

) 380
)
)
)
463(380,546) 397
)
)
)
)

415

ty

414(323,505) 390
268(208,320) 414
368(295,440) 405
361(290,432) 407
185(121,249) 412
038(-016,002) 418
386(3.00,464) 401
311(235,387) 403
241(176,306) 411
253(182,323) 407

(

(

’+
"?'f*'{

Ratniyom (2020

Ratniyom (2019

Ratniyom (2019)

Kwangmuang (2021)

Sukji (2018)

Kwinram (2022)

Theabthueng (2022)

Subgroup, DL (I° = 93.2%, p = 0.000)

282(210,354) 406
329(267,391) 413
311(242,380) 408
445(350,540) 385
333(243,423) 390
051(004,008) 422

)

)

__+._+_++§_+_‘!_+.T_

+

306(243,370) 412
315(258,373) 8882

Application

Nillaphat (2022)

Ratniyom (2021)

Kocaman (2023)

Subgroup, DL (I* = 95.2%, p = 0.000)

306 (225, 387
125 (068, 1.83
6.62 (5,07, 8.56
356 (1.17,5.95

3.08
416
3.03
1.18

+

- on

t

)
)
)
)

Heterogeneity befween groups: p = 0.747
Overall, DL (1" = 93.3%, p = 0.000)

T T
-10 0 10

318(263,373) 10000

=
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