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Abstract

Knowledge malstructure is a phenomenon in which the desired knowledge structure
in the educational field is not formed in learners for various reasons. In this study,
after identifying students with malstructure of knowledge using a cognitive-
diagnostic approach, concept maps were used to correct the malstructure of
knowledge. The statistical population of the study was fifth grade elementary school
students in Khoy in the academic year 1401-1402. Five classes were selected through
purposive sampling. After identifying the malstructured students, learners were
placed in the control and experimental groups. For the experimental group, concepts
from the fifth grade elementary science textbook were presented using concept maps.
In the control group, teaching was done using conventional methods. In the
continuation of the study, a teacher-made test of the concepts was taken. The results
of the analysis of covariance to investigate the effect of concept mapping on the
correction of knowledge malstructure in the concepts of physical changes, chemical
changes and rainbow of students showed that the difference in scores in all three
concepts between the experimental and control groups is statistically significant (P
< 0. 01). Overall, the results showed that using concept maps can correct knowledge
malstructure among students.
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status)
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P
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N
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Table2
Cognitive scores (probabilities) of 10 students in the sample
el AL — AB JS o 5k (eYli) gle yes Ll Cundg
Subject (probabilities) total score Cognitive scores (Mastery status)
&b s
o Al A2 A3 Ad A5 A6 M PM NM
(Subjects
response
pattern)
1 111111 6 1 1 1 1 1 1 6 0 0
2 111111 6 1 1 1 1 1 1 6 0 0
3 111111 6 1 1 1 1 1 1 6 0 0
4 111110 5 1 1 0.99 0.97 1 0.01 5 0 1
5 100100 2 1 0.09 0.03 0.8 0.07 0.12 2 0 4
6 111111 6 1 1 1 1 1 1 6 0 0
7 010110 3 014 067 0.23 073 0.6 0.03 0 3 3
8 111101 5 1 1 1 1 0.43 0.9 5 0 1
9 111111 6 1 1 1 1 1 1 6 0 0
10 000010 1 007 002 008 025 076 0.04 0 1 5
M 8 7 7 8 6 6
PM 0 1 0 1 1 0
NM 2 2 3 1 3 4
(Mastery) lalus M
(Possible Mastery) lalu. Yias | PM
(Non Mastery) Llus y.& NM

O 3 (el Ohgo a4 &S dad o i Baaagwl Gl e Ve glp 1y Sl Ol ¥ Jeas
(o Bzl gl oI E Joda ped g WSlods Gl (imgh (gdiged  pols a8 VWE
oW1y F 9y p 1y OB mdFl (GBS Gl (sin gt £ g BMBIELL (IS el pge (gt
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Table 3
Cognitive scores (probabilities) of 10 students in the sample
Sagesl AL AB o Bl (oY) oy Ll Condg
Subject total score Cognitive scores (probabilities) (Mastery status)
&b s
(Subjects’ lo_i3go;] Al A2 A3 A4 A5 A6 M PM NM
response pattern)
0. 0. 0.
1 011011 4 45 1 81 1 1 88 5 0 1
0. 0. 0. 0.
2 111101 5 93 1 73 0.8 61 75 3 3 0
0. 0. 0. 0. 0. 0.
3 001001 2 46 47 18 52 63 68 °o 3 3
0. 0. 0.
4 011011 4 45 1 81 1 1 88 5 0 1
0. 0. 0. 0. 0.
5 101010 3 09 12 24 25 21 09 1 0 4
0. 0. 0.
6 011011 4 45 1 81 1 1 88 5 0 1
0. 0. 0. 0. 0. 0.
! 001001 2 46 47 18 52 63 68 °o 3 3
0. 0. 0. 0. 0.
8 111111 6 77 92 o1 1 87 69 4 2 0
0. 0. 0. 0. 0. 0.
o 101111 > g 74 8 8 77 56 8 3 0
0. 0. 0. 0. 0.
10 001011 3 0.4 58 39 7 83 73 1 3 2
M 3 5 5 5 5 3
PM 1 2 1 3 4 5
NM 6 3 4 2 1 2
(Mastery) lalus M
(Possible Mastery) Labu.s Yl PM
(Non Mastery) Llus ,.& NM
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Table 4
Results of Levene's test to examine the homogeneity of variance of dependent scores of experimental science
concepts
S e o o bl i s yux0
Significance level Statistic Number Variables
0.261 1.28 73 e
(Physical change)
0.099 2.83 52 ‘_;’ Lo %
(Chemical change)
B L;S LEs
0.127 2.41 52 oS 5)

(Rainbow)
pole iliso memlio atuly o iy (Kob oy Caz 0 0goil @l & o
S5 e parde Sl o) 0ol o)lel Sk 5 e oaliie oS igSilen o LS ) 028
Lld 5l 0392 VI¥A ol gleS” (5655 pgde sl 9 VAT ol (oo 05 pode sl OYAL il
olly (Kop (58 &S €85 a Gl I (P >0/ 0 1) wblygai Sl e oo\ w53 gl
ol 00 Coley pogie dw yb (gly diwoly Ol yes

b Bt (o S Ao W dgeil (slaes)S (bl 1 gy sla it (1S 0 Joo

Table 5
Average of research variables based on subject groups after examining assumptions
PIEVRE JE Ry 09,5 2y o sy 0955 35 PR
Standard deviation Average Number of each subgroup Subgroup Concept
1.07 4.07 42 o] o
Experiment S i
Physical ch
0.97 3.43 30 Jys (Physical change)
control
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1.07 3.81 72 5
Total
ilejl
0.99 45.3 31 :
Experiment
e w o
1.03 19.3 21 Js cstleand S
control (Chemical change)
1.01 34.3 52 5
Total
ilejl
0.70 4.56 27 :
Experiment
0.73 3.67 21 Js olo_f Y
control (Rainbow)
0.83 4.17 48 F
Total

slogS ol p 1) (S, g olewd ik (S8 pulS pite (Sl B Jodo>
pothe o y (Sl 95 se oanlie aigSilan and o (LS (S Bt (st Jl An Lo dgesl
sl 558 09,8 31 St Lialajl 09,5 oS (31555 9 alowsd yuatie s S

Se3 Ol porde Gl ()l 2 sogrie 45 15T oy o ollysS o s F Jsae
Table 6
Results of the analysis of covariance to examine the effect of the concept map on the malstructure of knowledge of
.the concept of physical changes

Sl ojlul S e o F ooyl jlaie RS Olygdone ggemme Olyss milio
Effect size  Significance level  Statistic value  Degree of freedom  Sum of squares Sources of
changes
5 bl 09,5
Js

Experimental
and control
group

0.239 0.001 21.68 1 14.15

o ()Lt e 2 pagte 4 53T gy e |y eil)lasS Jelos @l & Jgie
slpF 0 bl ,lade Dy o o3l &S AsSlon 23 o L ‘OI)‘%TU;‘;JIJ S 3ed Olyoss porde )
el Llod 5l g 039 VVFA L plpr o J S 5 Gialal 09,5 (o (S0 38 pais poreie ol yes Coglis ()
o otleil 09,5 53 (So3d it (Sile Jlie (m (P<H/V) WBbise slias /) maw
oy0s blod 5l (S 5 Gtalesl 09,5 ey el plin sl oad J 58 095 31 st agiibe 4k Jlosl
D)3 392y Colds (S50 yueiS
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Table 7
Results of the analysis of covariance to examine the effect of the concept map on the malstructure of knowledge of
.the concept of chemical changes

1ol & me o F olel jlais @il as o &l ygdone £gexe Sy ot
Effect size Significance Statistic value Degree of Sum of squares Sources of
level freedom changes
0.155 0. 004 9.01 1 5.79 s bl 095
Js
Experimental
and control
group

OBl (Sl 2ol 1 ogpde 45 3T ) it |y il lgsS Jlos @l & S

F oylel jlaie 3¢ co osalie a5 59Sikan amd o ylis ¢ yl590] il oliowd lpusss porde )

Llod 5l g 039 4+ N byl (558 5 Gialoil 09,5 o (atliorh e ot Slyod gl gyt gl

Dinlesl 0958 33 oo s il i iny (P < +/+1) kbl o yloline +/+) paus 5 sl

3 edmS g ilejl 09)5 (o ccnlplly ol 00 J1S 058 51 5t cogte 4 Jlosl I g
D)0 395 Gglds ¢ pleand yuus 0403 Lld

WS (55 parde > ()5 Lady 1 ostde 4 3 Ly Cap sl lgS b ol A g
Table 8
Results of the analysis of covariance to examine the effect of the concept map on the malstructure of knowledge of
the rainbow concept .

S b)“.t\_v.l ‘ﬁfb“_;%m aw F olel e sl as s ygione faec Olyss milio
Effect size Significance L Degree of Sources of
Statistic value Sum of squares
level freedom changes
5 oelojl 09,5
0. 265 0.001 15.48 1 9.55 s
Experimental
and control
group

i ()Lt ol sostdo 4t b gy Caz ) uillgsS Jelos lis A Jgi
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colol B 519 0392 YOIFA L plyr (558 5 Glaloil 09,5 1 a8 (3655 psgite Syl gl (g
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Dy 359 Ggles (eSS 1SS,

140



IVA-F ¥ . 50,50 I EF le £ o led A Jo Sl 9 Ghigel sole 4 pii

S 5 4o g SOy
hoolawl b eyl gyl losy sy Jol dlspo )0 .8\ Ojgo dlsye 90 0 gy opl
(5l dhadis ) 5l (pareds — (B US 3509, 53 )5 3 (g 3)90 (parddi= (B LS 3 S0,
IS el Sl oymd 50 i 3590 il Hlsle b cdllas 5 sme (653L (glp . oliil Cldo
b lods ol 0 a8 3,5 Lod S ljg0l LE1S 423 50 twyd LS le ol Cilisee LYS @ a8 0,8
2 (Sajd g pelae G L3l elsl gy 85T gesl b ctmely cnl )3 29 (oo a2iS b
OB )lslods oy g 0ad Sl w225 pole QUS| (S 5655, 5 (ol
b Slyi> 35 4 gl (sl (B35 Sl gl il (23 Gy 0958 o Lt ()
by s aa bl lyed Juloo b astiie OV lhw 4 Zuwsl 53 ljsel il blus pae b bl ol5ue
5 Wy &) 0k ey ) ol porde iSOk el 23 slailicie Cliseloh Sy oS
&9 Ol iz (6650k 8 cou B oS b (lon g 48,5 S5 gl 3 (o> 4 sy LS L
o gixe (6550l S o Iy Loy (LB s aidgel Ldllae 4 s lae )] b a5 ol (300
b8 CledMbl 4 wil oads aidgol Hlg ool Ciygo ay &S Jlas )l )5 jlg Lok (6,30L Llas )
S oplplo Wsd o Juatio )8 denge b (6 A 4 I sxe s &5 Jbs 5 6l oails Juato
S 50 S )8 b3l die (pe 53 355 (L5 SleMbl g iz (> llas (bl ool St
wly Lo a8 Sljgel yils VYAV g5 3,5 2l )3) Cowl aidgal o sxe 5 y90 & 1y Llao gl &
sl 5 55 e L) 358 s 5 b e (i S5l 455l Lo 50
S gy wle b)) (st slade ) ol g ogMe iy S )l 3590 I HlS L
ool S Jao 53 5 g0 Cawd 2y 903l gl Sl a1 5l o> (slo Gusly 9000 31158 0508 Laid
IS )l g Sl ol esla dgel 4 lyes oLzl g Sl pdans Jos 5 58 505
(hoxiw g9 ol S (o wal )3 1) el cpl 48 5,8 oolial (L) Sl 38 )3 G ksl (S
5 sdn slagbigel e ok 4 ol ) edlisiel b Lilgty wleo b 45" o oalyd bjgel putne ML
sokite (YR (Jlie) 35 ) 41 0l il 5o 550k sl 4 2555wl (sl ]y oS
sl Jse 1wyl jolb slaclke 51 SO S dge w3l b Sdg0jl 5 ladee aS il
(3 g (hddl) 98 (oo 03l (st g (o S3)53 5k (13,5 @l S g (B it
g gl il spSal eMSe Lol 5 b)) o carsets (BLS 2,55, 5 (170
Gy waseis 3ls oo 5l esliwl flge b dmgh 50 (Y+V0) o)) K 5 KI5 5,8 solical
bl (o3l 650k 48 ligel il o 48 5iols i (ol o) 1S (sl (Sl o)

1- Zhang & etce
145



OS2 9 ($3LT pas BRRPPPS PRT. - R SR |

ol it bl Sl Judow g 109y a8 )5 518 b5l 0590 (wawseis 23 0,04, I eolatwl
oo izl (5500 2 )SMas (3ly 99y 3 Ko lisel G 4 s 02 0S4l il 4 (3L
P sasds (GBS 2S5 jledlitul 3,90 53 (V+VO) GlilSen 5 (L3l (Uly (imgh gl (ol 2
8 g (6 p50L jl oludsyl cutS Wlg o pasuis Bl 0,0, 3l edlatel &8 ol L ol
S ioli8l ases LB jb ) o‘}?‘juﬁb $350L OMie asuls
JSs sl (o)l loss (el jgal iy sliws Loll o iolejl g J S 09,5 93 ¢ ool ol o
i gl el Sl 9 05 (B pme ligel (315 (sl (oosie 4k talesl 09,5 sl NS 53
0903 cotmaRy Al 53 1008 e |y ogrde (SoALE (LS S 5 (plierdh e ((So5d S
Ok ol 4 (el Sl ol oLt gl s 38T el Sl 51 gl cigesl b slge 50
oS 2y |y oUlg ol aiiS paw i |y oo e baslgy disnslys co g 39 0 Ll ogaho auids b
L &S l5gel il 1500 51 o yiag 3,80ae iy (Lis  ogpdo 4l LB )3 1) a5 590 il jlisle
4 A (ohjgol (B (S5 sashde 4B LI Widg: 01> (hj9el cogne AL I et 4 o by
4 5 Cosl )l (ore 4885 sl g3l b tme 50k 4l I 4l g onimd losls i
Ol cde fped 4095 o (2 lojlu gyl olad Z)b > wyd 4 bgrye leMb] 4 KoS
)l (oo 4 (Yo 00 JgSSe 5 oK) A0S oo o8 (pline —(2ldd lrorind lojle b
o bils) 5 S U o5 <0l 0 9 2980 e Oligel il el ey ) 51 B oS
LS oo SaS 590l 5313 4 )8 ol g o A pe abl sl Cygo 4 Eabge calisee sla iy
Wl (62420 dl.:au;lﬁq d‘)b 35> (595 3O LY d‘o% LSLQ’U")') LS‘)% Epog0 L)"‘ BUVE L RNV}
ool b aiiS' o dugs A3 caliste publio (glp a5 Sligel Lisls (YooY 590 g puige ) Conl dnho
O bilgy g AlS paw )i 5 00)S e 395 )0 |y Hlas 50 il Hld e Wile o aid ol
SleMbl &S amd 0 035,550 (gl |y el cpl sogrbe adds ol ply iy LS 1) calisee Clae
b Cand Yo gre 6153k 4 g 1S S )y bl e bulgy wiin beG was cleMbl b ) asis
psplio dgio o) 4y 590l Sl 45T (gl 4y tam o LS | pogio o Cupenl (pospie Al (yizron
355 5 gly) WS o ime Cmnl o5 g (S i oo 51 il g 05500 (30 sIS 5 (uls
odlitwl (g oo adllan Buas gyl dze (£0S0L (gl &S ola ey il (SO cplply (VYAV LBy
S 15,50 0k 003 a1y a5 590 il LBl ailen LU g0l I g ] oghbe il @)
S )8 SaS ygel il o il Hsle S JSh A g e ogtbe add j edliwl b

1- Fetsco& Mcclure
2- Muijs& Reynolds

14V



IVA-F ¥ . 50,50 I EF le £ o led A Jo Sl 9 Ghigel sole 4 pii

Ol wm5 ol 5 ool ligel G2l 53 s LSl (S KD & S8 cogpie 25 (sl )l

pole 0oy o ol (BLS b (el g (higel s (6050k @l St ) (ogre 4l Sl ooliz
95 il a5 WS e SS90l 2310 0 (6,050l > oo 4k | edlatul 48T Wld Ui ¢ oy
sl bl (il (asilejle ) Kl oo (ogrde il (pimed g dimd (akilojlo ol )50 41
S S8 390l G 4 Jleb (6380 g cogpie
D)8 o)Ll eaphe (sladiids jl odlatwl b il (g)ldled pMol 4 e o ideh cpl gls )50
OLiS imgdy ol Cunl guan (VoVY) T om o il Gimgdy gl b Gl 1 pioe ool il
DRk @l b eamed 58 e (LS1E 50k St 5 SR el (ospie slaadid @)l o5 ol
S 00,8 IS imghs 3 (Y WV)0hlen 5 (o) sl o (V+T) (o) 9 03] (o)
oxl p oMo g5 o pole oy jd ligel il cudME ElEl el ogpde (sladids ;| oolil
S 5 Syt 53 astdn 48 ] odisal Slye b ng 53 (VT ohen 5 ) S
2 oo 4t | odlisl o ol LS 028 pale oy 3 Ll B b el g ljsel sl
Cpimen g 3ibd alilojle gels Cygo 4 1) 293 il a5 WS o S ljgel Ll 4 (65l
S ligel sl d Jlb (6550 g cogthe galal) Sl il (pilojls 3 Wl o caghde A
&8

0Bl Gl e egrde et ) oS wioly oL 065 gy o (YI) T lSan 5 o2
2,8 okl yljgel yioly (Ldjgel Cind pimen o £9d9e 93 (n dladl

By o 4 i Hlsle o )3 a8 ol (o il (o lis Loy i o bl &S jgbo e
aobl ) el als &8 29 0 el el Sl (S USS pas g 2,8 ad S g0l Sl
o 3l oalitl L & ol (680 =203k gy Sy (pospie 4 Sigdh dxlge (ML b (5,50,
9031 31 o2kl b oleo By il )5 w5 1) Cllao oy Ll g 55 3,90 (i S5 g o
sl Slolsdl b 0y o (2 ligel il 3 il ldlons 4 o) gols oo g il jlsbe
6 ) g Sl lod laybg) cpl ) (So S odlitl ljeel bl 6,83k dgste (sl
i S8 el S5 4 G315 (6l oy Mol 55 9 SIS Sl s> (665 IS5 5 Wl e
IS5 4 gl @lediyl g 65k litke glaicn ) egrie 4l ) edlitul b eomen LS
3,8 SS90l il y3 il Hldle Canyd 8,5

1- Ying Li& etce
2- Schneider & etce
3- Ying Li& etce
4- Chen& etce

19A



OS2 9 ($3LT pas BRRPPPS PRT. - R SR |

& (225 psle Gl (6 bty ol (pagdo 4B L 4 2 b Shmgk cal )3 izeen
by o e ol glade ;03 (gla g 53 GBI ()lB Lok eIl 09 (oo el o) Kgy
Sladuting 215l 093 5 (315 (5l Lty Mol 1y pogpde 4l b & a5 b 9 ) 5 Mol
58 gy 2le 5V gblie gla oy 53 Gl ()bt el 2 pospde 4t 5L 39 e
0N 53 dgdin Sadi g3 Cnl @l 4 g5 b Colkd 3 98 () 35 (eowd g (lid Cunn g
D9 oMl (bl 5 65k (S Sln (soorde ol I gwp> sl
855 mgly Wl Bl e o A5 dnlss delge placydgie b Siingl « sdmgly o
b Sdmggy i pols imghy ) Cusl )b Simgh g 5 bl 5l (S @) andl o il
D9l 2 o250 S d oy g bl b g e 0Ll gl 4y (b3 53 & 55 alse (placydgioce
Mejls g 3,18 3929 Mabd paruiti= (BUS 3509y 5| (eges g 03uS edlatul Gl )9 9
O ol olel sansly g Cunlord S oy ol 3 (leand al 5 oo ol bl sla)l0
S otmgk cnl 3 2)8 blaslwl dblio plo 4 gls presd )3 W el (ol woxiy 4l o590l 421
500 (awyd GOLS § 305 awyd dlas 4y puani (gl &S Cuwlonds odlainl o3 pele iy QLS
58 Llasl L

References &l

s et (gl Jae (ITA0) . danl o lan s 5 Lo ytasee ol s £ L ¢)9¥ £yl o Ll
AN (V) 5 o onSo il i > Jol 0L ©lusl, (CDM)

ks gy leo] o Gl Jol 4l sl (B panidd giladde (VTAY) (il (L2l
bbbl 4o olutils « 5 1S sy colico o

e p orde s adijl odlitul pSl (IWAQ) Ldelae i folbaadiy (Sjoy9 L yheme 6l
MYV by «lisdn s pole )3 poleo sl ingy dle (jgel 431> (5 550L

9 6y (oghche aids j odlatwl b b Lbjgel dwslie (VWA+) Lpaj luS1E ool fes] (o lusls
VOOV (VY o2y (sl b 0 (83 Gl (ol gy o g 090 b (35 )Lke

OYQ) L ol Jles ol (oY 68 ez ¢ g s §yauol ( olue ¢ deyei ( (33 fuoms wodlj Il
oty (ot ()l sla GLi geil (3lulyy g cale g LI (g)Bles oy )y
N ROV AY (AN ¢ sl pale oS,

 eslizal b i) i b, i lslo peil cilulyy 5 Bl (Vo) aoe wdlj bl
Oligel i o Sy b (oyl5loy sdelleo 5 (CDA) pmsiitin 5 Ld yizmin 2,503,

144



1VA-P ¥ . 0.0 N FF Lle £ o )leis VA Jlo il 9 Gigel sole 4 i

sty pole 5 awliiily, 0aSils (Ul dede oKl e g 55 oditi puito Al ¢ T i
(§ S oIl g loxiw 09,8

326 sl andle 1Sty LS gl ol 4 YY) gy 5B552)5 5y o2

0I5 sy S il s (1YAR) il )93 05 pole plro (slocal,

a5 Jso S5 (ITR) . Sl 625 (s 5 by i fle o9 b, )
ol 4y 2b)) wlid)l o3l alllas 3)90) oo Sy gl 903l (sl ulie (B
IYV=Yed (YA o o ijpol (olady] o (oS00 colellbo ( aunslSS)

Doi: 10. 22034/EMES. 2020. 39887

Loy ol o g 3 Al (s oz 5 o (puoledlyy (Ve N)gsdos ol < STl

S8 &y addllas 35U (WWAY ) gm0 plod comlpl € pu 00l ST e i ¢ e cgdunm
lbliy) g SleMbl 15l dolilins dlawsgio pys Jlo gl Silillas S )3 s Losbe sloaciis
NI (VY (i psle )

AFVAUV) YA Lol oigel ady . sl (o)) (MYA) Mg jlaMMe

(VW)Y o8l igel 1) oo o 4,5 2 o gs eyl (IYRF) . s dbsS g dpous 5li
AYY

Olgzetily Juass bty o sl SE By 5 ospie add oS b (V¥ ) L (S
DWW S pole 0 gl slospdl (S S50l 4

asi &l g cdbo p3lL(VWAA) oo paie §yaiSul 6,31 oxi D99l cmns cwws g (63L] pao
5 oy Slillbe (bl Gy > Aline o g S0 )0k x5l Suw g (ogrde
NEY=VEN X (Ve ) o olisily,

2TV jad bl slo S COM) (8ls pacti by Jto (YY) prol ¢Sl
duglio g RUM) suzeo il il b ap)by o il o3lizol b i) i e lipol s
(2Ll aoMe oKl (655> oadi ptitio Al sy 9 4259 Sligel il Sl slo &lge
1§ o3l g loxiw 09) (s pole g (wlidily) oAl

2 358kes 32 (653 (sl torias 3,505 8 sy 2 (1YA0) Dgame ol b 5 LS o3l 801,
oS o] lellas AF-AY Lo Jlo 5> iad 5 S anb piin by el il
IWNEY (V) 5 ¢ djsel  oluss)]

Abdullah Rahimi, Hayedeh Ahmadi, Idris Rostami. (2021). The Effectiveness of
Concept Map on Elementary Students’ Creativity in Science Lessons. Iranian
Evolutionary and Educational. Psychology Journal. https://doi. org/10. 1016/j.
learninstruc.


https://doi.org/10.1016/j.learninstruc
https://doi.org/10.1016/j.learninstruc

OS2 9 ($3LT pas BRRPPPS PRT. - R SR |

Afzali, A. (2014). Cognitive diagnostic modeling of first grade high school
mathematics based on the hierarchical trait method. PhD thesis. Tehran, Allameh
Tabatabaei University. [In Persian].

Afzali, A., Delavar, A., Falsafinejhad, M., & Borjali, A. (2016). Cognitive-
diagnostic modeling (CDM) of  first grade high school mathematics. Quarterly
of Educational Measurement 6(24), 1-21. [In Persian].

Asan. Askin. (2007). Concept Mapping in Science Class, Educational Technology
& Society, 10(1), 186-195.

Chen-Chung Liu, Holly S. L. Chen, Ju-Ling Shih, Guo-Ting Huang, Baw-Jhiune Liu
(2011). An enhanced concept map approach to improving children’s

storytelling ability. Computers & Education 873-884.

Chin Huan, Chew Cheng Meng, Lim Hooi Lian, Thien Lei Mee (2022).
Development and Validation of a Cognetive Diagnostic Assessment with
Ordered

Multiple-Choice Items for Addition of Time International Journal of
Science and Mathematics Education ,20, 817-837.

Chiou, C. C. (2008). The effect of concept mapping on students’ learning
achievements and interests. Innovations in Education and Teaching
International, 45(4), pp375-387

Ghaffari. S. & Goya, Z. (2015). Descriptive Evaluation: Theory without Practice.
Growth of Mathematics Education. 32 (13), 8-13. [In Persian].

Gierl, M, J., Wang C., & Zhou, J. (2008). Using the Attribute Hierarchy Method to
Make Diagnostic
Inferences about Examinees’ Cognitive Skills in Algebra on the SAT.
Technology, Learning, and
Assessment, 6(6), 5-52.  http://dx. doi. org/10. 1016/j. ejeps. 2016. 07. 002

Gholam Azad. S (2011). Mathematics Assessment. The Growth of Mathematics
Education. 29 (1), 14-19.

Dadashzadeh, M. (2021). Constructing and validating the 6" grade math knowledge
structure test using the cognitive-diagnostic assessment (CDA) approach and
studying the malstructuring of math knowledge in 6th grade students,
unpublished doctoral thesis, Allameh Tabatabai University, Faculty of
Psychology and Educational Sciences. Measuring group. [In Persian].

Dadashzadeh. M, Farrokhi. N, Minaei. A, Asgari. M, Kolai-Nejad, J. (2010). Study
of the phenomenon of knowledge malstructure and the construction
and validation of a test of behavioral signs of mathematical knowledge
malstructure, Psychological Sciences, 19(93), 1083-1095. [In Persian].

Dortaj. F, Kordnogabi. R. (2018). Educational Theories, Allameh Tabatabaei
University Press, Tehran. [In Persian].

JENA. Ananta, Kumar. (2012). Does constructivist approach applicable through
concept maps to achieve meaningful learning in Science? Asia-Pacific Forum on
Science Learning and Teaching, Volume 13, Issue 1, Article 7, 1--23.

P


http://dx.doi.org/10.1016/j.ejeps.2016.07.002

1VA-P ¥ . 0.0 N FF Lle £ o )leis VA Jlo il 9 Gigel sole 4 i

Karimi. M. (1400). The effect of concept map model on the development of critical
thinking and academic achievement of medical education students. Educational
Strategies in Medical Sciences, 14(3), 112-119. [In Persian].

Kinchin, I. M. (2014). Concept Mapping as a Learning Tool in Higher
Education: A Critical Analysis of Recent Reviews. The Journal of Continuing
Higher Education 62,39-49.

Kinchin, I. M., Mollits, A., & Reiska, P. (2019). Uncovering Types of Knowledge
in Concept Maps. Educ. Sci. 9, 131. [CrossRef]

Khamesan, A. (2008). Linguistic Bias of Concept Mapping: Is word order a mater?
In A. Canas, J. D. Novak, P. Reiska, M. K. Ahlber (Eds), ConceptMapping:
Connection educators 493-499. The Proceeding of 3" International Conference
on Concep Mapping Estonia Finland, September 22-25, 20.

Khamsan. A, Baradaran. Z. (2011). Comparing language teaching using individual
and collaborative concept mapping with the traditional method, Linguistic
Research in Foreign Languages, 1(1), 57-75.

[In Persian].

Leighton, J. P., & Gierl, M. J. (2007). Verbal reports as data for cognitive diagnostic
assessment. Cognitive diagnostic assessment for education: Theory and
applications,

146-172. Doi: https://doi. org/10. 1017/CB09780511611186. 006

Lohman, D. F. (2012). Complex information processing and intelligence. In R. J.
Sternberg (Ed.), Handbook of intelligence. New York: Cambridge University
Press.

Maria Burke(2021). https://edu. rsc. org/feature/the-essential-elements-of-a-quality-
science-education/4014866. article

Masrabadi. J, Hosseini Nasab. D, Fathi Azar. A, Moghadam, M (2009). The effect
of constructing and presenting a concept map and learning style on memorization,
comprehension and problem solving in biology, educational studies and
psychology, (10)3, 141-162. [In Persian].

Minaei, A. (2012). Cognitive Diagnostic Modeling (CDM) of 2007 TIMING
Mathematics Questions in Iranian Eighth Grade Students Using Reparameterized
Integrated Model (RUM) and Comparing Math Skills of Male and Female
Students. Unpublished PhD Thesis, Allameh Tabatabaei University, Faculty of
Psychology and Educational Sciences, Measurement and Evaluation Department.
[In Persian].

Nishant Sharma & Dr. Gaurav Rao (2021). Concept Mapping: An Innovative
Attempt to Enhance Meaningful Learning in EVS Classrooms. Applied Research
Publications ISBN: 978-93-90847-85-3

Nancy L. Gallenstein. (2013). Concept mapping for learners of all ages, Journal for
Educators, Teachers and Trainers. 4 (1), 59-72.

Olson, M. H., & Hergenhahn, B. R. (2016). Introduction to theories of learning (9th
ed). New York: Psychology Press.

Pev


file:///F:/دکتری/دکتر%20مصر%20ابادی/موضوع/پایان%20نامه%20دکتری/فصل%20های%20پایان%20نامه/منابع/Maria%20Burke
https://edu.rsc.org/feature/the-essential-elements-of-a-quality-science-education/4014866.article
https://edu.rsc.org/feature/the-essential-elements-of-a-quality-science-education/4014866.article

OS2 9 ($3LT pas BRRPPPS PRT. - R SR |

Department of Education and Skills. (2012). Published by Evaluation Support and

Research Unit Inspectorate Department of Education and Skills Marlborough
Street Dublin 1.

Rahimi, R., Yunsi, J., & Makrami, M. (2018). The application of cognitive
diagnostic tests in order to analyze the reading comprehension questions of the
language master's entrance exam. Quarterly of Educational Measurement. 8(32),
17-40. [In Persian].

Rupp, A, A. & Templin J, L. (2007). Review Article: Unique Characteristics of
Cognitive Diagnosis Models. Educational and Psychological Measurement, 6(4),
219-262. Doi:10. 1080/15366360802490866

Saeedi. A, Seif. A. A, Asadzadeh. H, Ebrahimi Qavam. P. (2012). The effect of
studying with the help of concept maps on the comprehension of third year high
school students, Quarterly Journal of Information and Communication
Technology in Educational Sciences, 3(1), 131-143. [In Persian].

Santrak, John. W. (2008). Educational Psychology, translated by Hossein Daneshfar
et al., Tehran, Rasa. [In Persian].

Sascha Schneider, Felix Krieglstein, Maik Beege, Giinter Daniel Rey (2021). How
organization highlighting through signaling, spatial contiguity and segmenting
can influence learning with concept maps. Computers and Education Open 2
(2021) 100040

Schunk, D. H. (2000). Learning theories: an educational perspective. Upper Saddle
River, NJ: Prentice-

Schunk, D. H. (2019). Learning theories: an educational perspective (7th Ed).
Boston: Pearson.

Tavanaei Yousefian, Samira. Minaei, Asghar. Asgari, Mohammad. Shadroo,
Shabnam. Mashhadi, Ali (2025). Cognitive Diagnostic Computerized

Adaptive Testing (CDCAT): Conceptual Framework and Steps for Test
Development and Validation, Iranian Journal of Psychoeducational Assessment
1(1),171-191. [In Persian].

Paraz, M. R., Norouzivand. H, Shafiei. H. (2019). The effect of using concept maps
on students' learning, Journal of Contemporary Research in Sciences and
Research, 34, 24-18. [In Persian].

Vanides, Yue Yin, Miki Tomita, and Maria Araceli Ruiz-Primo0(2005). Concept
Maps in the  Science Classroom, National Science Teachers Association,
Reprinted with permission Scope, 28(8), 27-31.

Yu-Chuan Huang, Hsing-Hsia Chen, Mei-Ling Yeh, Yu-Chu Chung (2012). Case
studies combined with or without concept maps improve critical thinking in
hospital-based nurses: A randomized-controlled trial. International Journal of
Nursing Studies. 747—754.

Yadagerzadeh. R. and Farhadian. M. (2016). Investigating the effect of the
assessment approach for learning on the mathematical performance of eighth

Pev



1VA-P ¥ . 0.0 N FF Lle £ o )leis VA Jlo il 9 Gigel sole 4 i

grade male students in District 1 of Hamedan in the academic year 2014-2015.
Educational Measurement and Evaluation Studies, 6 (14), 111-142. [In Persian].

Zhang, Yi. Baixiang, Zhao. Min, Jian. & Xiaopeng, Wu. (2025). Cognitive
diagnostic analysis of mathematics key competencies based on PISA data,
https://doi. org/10. 1371/journal. pone. 0315539.

PeF


https://doi.org/10.1371/journal.pone.0315539

