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Meta-Analysis of the Effectiveness of Methods,
Strategies and Models used for Correcting
Misconception in Science )

Alaa Ahmad Ameen Amoosh, Al-A-zhar University,Egybt.

Abstract: This study aimed to identify the effectiveness of the (35) (104)
methods, strategies, and teaching models used to correct the

misconception in science in light of (field of study, study

stage, and type of strategy). Utilizing the meta-analysis

approach, the research instruments comprised a compilation of

standards for research quality and a list of inclusion and

exclusion criteria. The study population included 104 primary

studies, whereas the sample was reduced to 35 studies.. The

research findings shown the significance of efficacy of the

treatments employed in correcting misconceptions across

various educational stages. The results also revealed that the

total effect size of the treatment in correcting misconceptions : )
does not change due to the stage or study field, while it varies (

due to the treatment type in favor of the teaching method. The

research recommended training science teachers on teaching

methods, strategies and models to correct misconceptions in

science.

(Keywords: Meta Meta-Analysis, Effectiveness, Teaching
Method, Instructional  Strategy, Instructional Model,
Misconceptions)

(Martin et al., 2001)

(Wenning, 2008) (Abdul Salam, 2013)

( )

Intuitive Believes Misconceptions
Alternative Frameworks

( ) Erroneous ldeas

Native Knowledge Preconceptions

.Alternative Conceptions ( )

.2023 ©

1033



Afana & EI-Gish, 2008; Ambo Saidi & )
(Al Balushi, 2009

(Al-Enezi, 2010)

V)
(Shahada, 2012)
Issa, )
(PDEODE) (2016
Malkawi & Al Maamari, )
(2016

(Amoosh, 2017)
.(Atio, 2013)

(Yahia & Ali, 2018)

(Douady et al., 2020)

(Al-Tawaliba, 2020)

Zitun, 2001; Zitun, 2007; Atio )
.(and Abdel Razek, 2009

(Emara, 2021)

(Sahar Shahada, 2012)

1034



Meta-analysis Systematic reviews
Borenstein )

.(etal., 2009, P. xxii- xxiii

(Light & Smith)
(Hedges, 1982, P. 8)
(\Vote-counting)

(Abdelhameed, 1987, P. 318-319)
1976 Gene Glass
Meta-analysis

( ) (11904)
(Tippett) 1931
1932
p
Hedges, 1992, ) ( )
.(P. 279-280

1035

(Al-Dahmash & Al-Ashwal, 2015)

Al-) (2.384) (d)
(Tuwaliba, 2020
(2.415)
(Douady et al., 2020) (0.78)
Abu Awwad & Al-Shalabi, ) (0.74)
(2013
(Shahada, 2012) (0.32)
Abu Hatab & ) (d)
(Sadig, 2010, P. 444-445
-0.6) (0.8)
(0.6-0.2) (0.8

(Hedges, 1982, P. 7)

Narrative Review



llic, )
2009, P. 29; Abdelhameed, 1987, P. 321-325;
.(DeCoster, 2009, P.4

Crombie & )
.(Davies, 2009, P. 2-3

Green & Hall, 1984, P. 40-41; Sacks )
.(etal., 1987, P. 453)

(the fixed-effect model)
(the Random-effects model)

1975
1976

the American Educational Research Association
(AREA)

.(Glass, 2000)
(Glass, 1976, p. 3)

(Primary  Analysis)

Secondary )
(Analysis
(Meta-Analysis)
McNamara et al., 1998, P. )
(380
Field & Gillett, )
.(2010, P. 665
)



Abu Hasel, )

Borenstein et )
(2019 .(al., 2009, P. 61

Chon, 1988, P. 9-)

(Zidane, 2022) " " (10

(Ismael, 2019) "
(Hassan, 2019. P. 47)

(Bayraktar, 2001)

(Tekbiyik & Akdeniz, 2010)

2007 2001
(Kwon et al., 2016)

(Sarag, 2018)

-2010
(Kazu & Kurtoglu Yalcin, 2021) 2017

2021-2014

(Almihy, 1995)

(Ghoneim et al., 2014)

(Abdallah, 2017)

(Abdel Azeez, 2019) 2015 2000
1037



(P.3)"

-2010

(Meta-Analysis)
(Glass, 1976)

2021

(Effectiveness)

(Shahata, 2003)

.(p.230) "

1038

(@=0.05)

(@=0.05)

(@=0.05)

2021-2010

' 2021-2010



[(d)
(Teaching Method )
(lorahim,  2009)

(Correcting Misconceptions)

(Abdel Salam, 2001)

.(p.196) "

(Teaching Strategy)

(Ali, 2011)
.(p.84) "
( )
( )
(Teaching Model)
2021- 2010
: (Abu Gado, 2007)
Edu
search [(p.317) ™
(104)
(60)
3) (Misconceptions)
(Khatayiba, 2005)
©) 3)
(72)

32) (p.141) "

1039



10 3)
) (35)
(
A1
A2 / (
/
( )
Mohamed, 2020; Abdulaziz, 2019; Ghonim et al., )
2014; Zaidan, 2022; Abdullah, 2017; Ismail, 2022;
Tekbiyik & Akdeniz, 2010; Kwon et al., 2016;
Kazu & Kurtoglu Yalcin, 2021; Sarag, 2018)
: A
(104) ( )
(44) P
(60)
: 3
. 2021 2010
(
4
5
Journal Article Reporting : .6
Standards for Quantitative Research in Psychology
(APA) (JARS) ;
2018 American  Psychological  Association |
(Appelbaum et al., 2018)
: .8
9
)

1040



(44)

(40)

(40)
©) :
@) @) (5) )
(4) ©) (6) 2
©) 2 (6)
(56 ) (%70)
(41) ) (2 )
) €©) ( ) (2
%70 (80)
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Mohamed, 2020; Abdulaziz, 2019; ): ((Z;):L;f)
Ghonim et al., 2014; Zaidan, 2022; Abdullah, ' '
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2 (%40) (14)
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(%100) (35)
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()

:SPSS
K K=PaPc/ 1- Pc :(Taeima, 2004, p.231)
Pc Pa
(2)
( )
0.882 0.859
(X1, X2) (1 2
@ (0.859)
(SD1, SD?) _ (0.882)
Taeima, 2004, )
(3 (p.232
.(ng, ny) (0.81-1)
-(Spooled) (4
(d) 6
Va) 6 Hasan, )
(7 :(Borenstein et al., 2009) (2019
3

.(35=)

stud Treated Control
y ni Mean SD; n, Mean SD,

1001 30 24.23 4.462 30 14.03 3.97
1002 30 27.23 4,93 30 14.03 3.97
1003 35 44.83 13 35 28.8 14.7
1004 30 22.27 5.936 30 12.4 4,383
1005 29 11.75 2.053 27 8.96 2.081
1006 36 9.39 1.38 37 7.43 1.59
1007 20 17.49 1.96 100 9.59 10.9
1008 31 26.629 6.427 31 21.467 5.926
1009 29 15.41 3.179 27 8.93 2.111
1010 80 23.8 7.02 75 15.8 5.41
1011 37 37.62 10.23 37 22.89 5.394
1012 35 13.83 2.09 35 12.14 2.43
1013 27 15.34 2.6 27 11.845 3.51
1014 36 22.25 6.063 36 12.61 4.468
1015 30 16.45 2.45 30 12.65 1.96
1016 44 16.61 6.12 46 11.26 5.29
1017 44 15.16 4.64 46 11.26 5.29
1018 24 31.08 4.32 25 19.32 5.59
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Treated Control

Study ni Mean SD; n, Mean SD,
1019 65 31.987 2.015 63 19.432 5.664
1020 32 45.96 13.03 32 34.59 12.29
1021 27 20.432 6.395 27 13.067 5.669
1022 30 41.933 13.603 30 22.3 13.504
1023 26 30.73 6.4 26 23.35 4.98
1024 27 73.8 23.6 29 27.1 16.8
1025 31 26.56 6.427 31 21.406 5.926
1026 31 30.06 7.402 31 21.406 5.926
1027 128 73.5 14.6 396 42.5 19.4
1028 44 9.752 1.95 44 7.605 1.105
1029 68 86.29 8.94 68 65.77 13.31
1030 21 31.8 6.8 21 23.3 7.65
1031 35 65.086 13.613 35 40.514 19.638
1032 70 38.8 5.78 73 33.83 5.83
1033 27 73.8 23.6 29 27.1 16.8
1034 27 56.78 5.01 28 33.89 11.01
1035 30 30.5 8.8 30 27.9 7.1
J=1-3/(4df — 1) )
:Df
@ < S pooled =V((n.1—1)s 1 "2+ (n 2 -
1 1)s 2 "24/(n.1+n2-2))
g =Jxd
< d1=(x_t—x_c)/S pooled
Vy=J*xVy
Vd=mn1+n2)/(n1n2)+d 2/
Hasan, ) F Z(n_l + n_Z )
:(Borenstein et al., 2009) (2019, P. 17
1 (Hedges, 1981)
| (d) (16.  2019)
-(4) Y (@)
(4)
.(35=)
1001 4.223 2.415 0.115 0.987 2.383 0.112
1002 4.476 2.949 0.139 0.987 2.910 0.136
1003 13.876 1.155 0.067 0.989 1.142 0.065
1004 5.218 1.892 0.096 0.987 1.867 0.094
1005 2.067 1.350 0.088 0.986 1.331 0.085
1006 1.490 1.315 0.067 0.989 1.301 0.065
1007 10.015 0.789 0.063 0.994 0.784 0.062
1008 6.182 0.835 0.070 0.987 0.824 0.068

1044



StUdy Spooled D Vg4 J g Vg

1009 2.718 2.384 0.122 0.986 2.351 0.119
1010 6.293 1.271 0.031 0.995 1.265 0.031
1011 8.178 1.801 0.076 0.989 1.782 0.074
1012 2.266 0.746 0.061 0.989 0.737 0.060
1013 3.089 1.132 0.086 0.985 1.115 0.083
1014 5.326 1.810 0.078 0.989 1.790 0.077
1015 2.219 1.713 0.091 0.987 1.690 0.089
1016 5.711 0.937 0.049 0.991 0.929 0.048
1017 4.983 0.783 0.048 0.991 0.776 0.047
1018 5.009 2.348 0.138 0.984 2.310 0.133
1019 4.225 2.972 0.066 0.994 2.954 0.065
1020 12.665 0.898 0.069 0.988 0.887 0.067
1021 6.043 1.219 0.088 0.985 1.201 0.085
1022 13.554 1.449 0.084 0.987 1.429 0.082
1023 5.734 1.287 0.093 0.985 1.267 0.090
1024 20.360 2.294 0.118 0.986 2.261 0.115
1025 6.182 0.834 0.070 0.987 0.823 0.068
1026 6.705 1.291 0.078 0.987 1.274 0.076
1027 18.348 1.690 0.013 0.999 1.687 0.013
1028 1.585 1.355 0.056 0.991 1.343 0.055
1029 11.338 1.810 0.041 0.994 1.800 0.041
1030 7.237 1.174 0.112 0.981 1.152 0.107
1031 16.896 1.454 0.072 0.989 1.438 0.071
1032 5.806 0.856 0.031 0.995 0.851 0.030
1033 20.360 2.294 0.118 0.986 2.261 0.115
1034 8.606 2.660 0.137 0.986 2.621 0.133
1035 7.995 0.325 0.068 0.987 0.321 0.066

5
(WY?) W=
6 Ve
.5) (W?)
(WY)
(5)
.(35=)

Study Y Vy W W- WY WY?

1001 2.383 0.112 8.908 79.344 21.231 50.603
1002 2.910 0.136 7.380 54.458 21.477 62.507
1003 1.142 0.065 15.340 235.302 17.522 20.016
1004 1.867 0.094 10.642 113.259 19.867 37.087
1005 1.331 0.085 11.720 137.349 15.599 20.762
1006 1.301 0.065 15.330 234.998 19.947 25.954
1007 0.784 0.062 16.183 261.893 12.684 9.941

1008 0.824 0.068 14.627 213.942 12.059 9.942

1009 2.351 0.119 8.414 70.801 19.779 46.494
1010 1.265 0.031 32.530 1058.193 41.150 52.054
1011 1.782 0.074 13.445 180.755 23.961 42.704
1012 0.737 0.060 16.735 280.070 12.339 9.098

1013 1.115 0.083 11.987 143.698 13.365 14.901
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Study Y Vy W W- WY WY?
1014 1.790 0.077 13.052 170.354 23.369 41.842
1015 1.690 0.089 11.270 127.009 19.049 32.198
1016 0.929 0.048 20.621 425.207 19.152 17.787
1017 0.776 0.047 21.255 451.775 16.492 12.796
1018 2.310 0.133 7.493 56.149 17.306 39.969
1019 2.954 0.065 15.392 236.910 45.467 134.309
1020 0.887 0.067 14.900 222.005 13.211 11.714
1021 1.201 0.085 11.728 137.553 14.084 16.913
1022 1.429 0.082 12.202 148.894 17.443 24.934
1023 1.267 0.090 11.107 123.375 14.077 17.840
1024 2.261 0.115 8.683 75.396 19.635 44.401
1025 0.823 0.068 14.630 214.048 12.043 9.914
1026 1.274 0.076 13.161 173.211 16.771 21.372
1027 1.687 0.013 76.781 5895.380 129.539 218.547
1028 1.343 0.055 18.215 331.783 24.458 32.841
1029 1.800 0.041 24.397 595.206 43.907 79.020
1030 1.152 0.107 9.311 86.686 10.724 12.353
1031 1.438 0.071 14.156 200.393 20.357 29.273
1032 0.851 0.030 33.090 1094.965 28.176 23.991
1033 2.261 0.115 8.683 75.396 19.635 44.401
1034 2.621 0.133 7.511 56.417 19.689 51.612
1035 0.321 0.066 15.202 231.092 4.878 1.566
Total 566.080 14193.267 800.444 1321.656
Q=Y (i=D)kEWiY2-0Q (i=
D kEWY)N2)/C (i = D) kEW)=
189.8198
(")
:(Borenstein et al, 2009, p.117)
B2 =(Q—df)/Q@) x100% = 82.08%
Q)
)189.819)
(103) (df)
Borenstein et al., 2009, P. ) Borenstein et al., )
(111

(1)

(1)

(82.1%)

(Higgins et al., 2003)
(Borenstein et al., 2009, P.119)
(%75 %50 %25)

)
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M- LL preg = t* g V(T2 + V_(M" %))

:Prediction Intervals

(Prediction Intervals)

. < @
M+ UL preg = t* ¢ V(T2 +V_(M" %)) (%)
(M)
"2 Vm
® t* o
Exel (a=0.05)
(df) 0.05)) TINV : Borenstein et al., 2009, P. 129-)
(2- ) :(130
.(6)
(6)
the 95% interval a 2
L et UL g t o df T Vu M
0.3696 2.5918 0.05 2.034 33 0.288018  0.0104 1.4807 35
C=Yy (i=1D)"kiEwW.i-_Q_( (35) (6)
=" wi ~2)/(X_(i (0.05) (33)
= 1)/\ W_i) =541.007 (0.3696)
(2.5918)
QC
B(T"2 = (Q —df)/C@ )= 0.288018
VTotaI 3
Vy T2 2
"2 A2
-VTotaI = Vy + TA(Z)
. W(T"2 = (Q - df)/C@)
' 34 =1- = df
W1 M=1/(V_y "*)
. Q)
WY - ' Q=Y (i=1)kiW_iY2-C (=
(75 D kEWY)2)/(T_(i = 1) kEW)=
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(7)

.(35=)
Study Y Vy T’ V Tota W W'Y
1001 2.383 0.112 0.288018 0.400 2.498234185 5.954459403
1002 2.910 0.136 0.288018 0.424 2.361120705 6.871758375
1003 1.142 0.065 0.288018 0.353 2.831185593 3.234050664
1004 1.867 0.094 0.288018 0.382 2.617921664  4.887090128
1005 1.331 0.085 0.288018 0.373 2.67848727 3.565026354
1006 1.301 0.065 0.288018 0.353 2.830847739 3.683452047
1007 0.784 0.062 0.288018 0.350 2.858688774 2.240549948
1008 0.824 0.068 0.288018 0.356 2.805947904 2.31335451
1009 2.351 0.119 0.288018 0.407 2.457830429 5.777479538
1010 1.265 0.031 0.288018 0.319 3.137167233 3.968487478
1011 1.782 0.074 0.288018 0.362 2.759399924  4.917863875
1012 0.737 0.060 0.288018 0.348 2.87544769 2.12016475
1013 1.115 0.083 0.288018 0.371 2.692233856 3.001584168
1014 1.790 0.077 0.288018 0.365 2.742471468 4.910301344
1015 1.690 0.089 0.288018 0.377 2.654276934  4.486467129
1016 0.929 0.048 0.288018 0.337 2.971651058 2.759975151
1017 0.776 0.047 0.288018 0.335 2.98448951 2.315711412
1018 2.310 0.133 0.288018 0.421 2.372639603 5.479702209
1019 2.954 0.065 0.288018 0.353 2.83296294 8.3684899
1020 0.887 0.067 0.288018 0.355 2.815848459 2.496766082
1021 1.201 0.085 0.288018 0.373 2.678940993 3.217032691
1022 1.429 0.082 0.288018 0.370 2.702919281 3.863785937
1023 1.267 0.090 0.288018 0.378 2.645168089 3.352305958
1024 2.261 0.115 0.288018 0.403 2.480257052 5.608608612
1025 0.823 0.068 0.288018 0.356 2.806081578 2.30987934
1026 1.274 0.076 0.288018 0.364 2.747251439 3.500880364
1027 1.687 0.013 0.288018 0.301 3.321796394 5.604243749
1028 1.343 0.055 0.288018 0.343 2.916148982 3.915646252
1029 1.800 0.041 0.288018 0.329 3.03945037 5.470128873
1030 1.152 0.107 0.288018 0.395 2.528936513 2.912968284
1031 1.438 0.071 0.288018 0.359 2.788162452 4.009405542
1032 0.851 0.030 0.288018 0.318 3.142299155 2.67562376
1033 2.261 0.115 0.288018 0.403 2.480257052 5.608608612
1034 2.621 0.133 0.288018 0.421 2.374430922 6.224203683
1035 0.321 0.066 0.288018 0.354 2.826455906 0.907042978
Total 96.25740911 142.5330991
2
V.M +)=1/(F (i= 1) EIW i A+ |)
3 (Hasan, 2019)

SE_(M" =) =V(V_(M"*),
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ZN x= M" +/(SE_(M"™ *)) .
=(1.4807)/(0.1019) = 14.52 .(#=0.05)

(1.96)
(0.05) : (2=0.05)
©# 0) CI(95%) = M" + +1.96(SE_(M" +))
<
(M= 1.4807)
LLy= M-1.96(SEwm)
<
i ULw= M +1.96(SEwe)
" 2021-2010
1.4807
(9) (1.28098-1.6805) :
Z
(8) (P) N V4
(8)
(35=) Z
%95
P z 95% ClI
LL UL SE G
0.0001 14.52 1.281 1.681 0.102 1.481
Marzano et ) (8)
(al., 2001, P. 160 (1.481)
(0.102)
(% 43) % 95 (1.681) (1.281)
)

(

(1.481)
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@)

.(35=)
Study name Statistics for each study Hedges's g and 95% CI
Hedges's Lower Upper Weight
lirnit limit (Random)

1001 238 1.73 304 250 i
1002 291 219 363 236 =
1003 1.14 064 164 283 =i
1004 187 127 247 262 wdi=
1005 133 0.76 1.00 2 68 wfe
1006 1.30 080 180 283 niffa
1007 078 030 127 286 e
1008 082 0.31 134 281 =it
1009 235 1.68 303 246 i
1010 127 092 161 3.14 =
1011 178 126 232 276 wifm
1012 074 026 122 287 e
1013 112 D55 168 269 i
1014 1.79 1.25 233 274 ===
1015 169 1.11 227 265 il
1016 093 050 136 297 i
1017 078 035 120 298 i
1018 231 150 303 237 e
1019 2495 245 345 283 e
1020 089 038 139 282 wigs
1021 120 063 177 268 =
1022 1.43 087 199 270 =
1023 ) 5 f 2 068 186 264 s
1024 226 160 293 248 e
1025 082 0.21 1.34 281 =
1026 137 073 181 275 wifs
1027 169 1.46 1.01 332 )
1028 1.34 0.88 1.80 2492 ==
1029 1.80 1.40 220 3.04 e
1030 1.15 0.51 1.79 253 wiiien
1031 1.44 092 196 279 i
1032 085 0.51 1.19 3.14 &
1033 226 160 293 248 e
1024 262 1.91 3.34 237 -
1035 032 018 o082 283 vilie

1.48 128 168 @

400 200 000 200 400
9)
(1.48)
(1.28)
.(1.68)
(1027) -

(0.45)

(Al-Tawalbeh, 2020)

(Sharabati, 2014)

(1018) (1002)
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(Al-Enezi, 2010)
Eisaa, ) V)
(2016
(PDEODE)
(Malkawi & Maamari, 2016)

(Amoosh, 2017)
(Yahia & Ali, 2018)

(Eimara, 2021)

)
(
(Al-Tuwaliba, 2020)
)
(

(@=0.05) 1

( )
(@=0.05) 2

(Al-Rashoud, 2010)
.(1.44)

Ambo Saidi & Al-) (1032) (1010)
(Saoud, 2013) (Balushi, 2014
(%3.14)
(1034) (1018)
(Matar, 2010) (Al-Rashoud, 2010)
.(2.37)

(1035) (2.95) (0.35)
(Shehadeh, 2012) (1019)
.(Malkawi & Almimary, 2016)



Q _within™+ " "=y (i=j) \p#Qj (a=0.05) 3
.(Borenstein et al., 2009, P. 177)
( ) (?bm (
(Grand Mean)
Qbet = Q - Qwithin
.(Borenstein et al., 2009, P. 177)
Q)
Excel p :
CHIDIST
p =CHIDIST (Q, df) .(Q)
.(Borenstein et al., 2009, P. 178) ( ) Q_within )
: Q)
©)
( )
Q)
5 df 95% C
UL UL SE g
0.148 2 3.826 1.227 1.590 0.093 1.409 35
0.696 1.491 0.203 1.093 4
1.231 1.675 0.113 1.453 22
1.186 2.227 0.266 1.706 9
0.084 3 6.656 1.207 1.569 0.092 1.388 35
0.797 1.459 0.169 1.128 5
1.117 2.237 0.286 1.677 8
1.344 2.097 0.192 1.720 10
1.009 1.608 0.153 1.309 12
0.037 2 6.569 1.213 1.530 0.081 1.372 35
1414 2.254 0.214 1.834 9
1.069 1.441 0.095 1.255 14
1.080 1.947 0.221 1.513 12
(3) (0.084) 9)
(Q ber) (0=0.05) (Q bet)
2 (0.148) (3.826)
Q) («=0.05)
(bet
(Q ber) 9)
(6.569)
3) (0.037) (Q ber) ©)
(Q ber) (a=0.05) (6.656)
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(Yalcin, 2021

2021-2014
(Sarag, 2018)
-2010
2017
( )
(;x:0.0S)
)
(
)
(
)
(
Zidan, ) :
(2022

(Ismael, 2022)

(Sarac, 2018)
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Kazu & Kurtoglu )

(a=6.05)

(Zidan, 2022)

(Ismael, 2022)



(V)

Zidan, ) :
(Ismael, 2022)
.(Boenstein et al., 2009)
)
)
-(2)

-2010

Kazu &)

(2022
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