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Abstract:

The purpose of the current research is to investigate the phenomenon of knowledge
misstructure. Malstructuring of knowledge is a phenomenon in which the structure
of knowledge in the field of education is not formed in the learners for various
reasons. In this research, using the cognitive-diagnostic approach, the phenomenon
of malstructuring of knowledge among the fifth grade students in the experimental
science course was investigated. 5 classrooms were selected using cluster sampling.
In the current research, the knowledge malstructure test was prepared in the three
subjects of physical change, chemical change and rainbow from the experimental
science book of the fifth elementary school, based on the knowledge structure of the
desired concepts. For data analysis, neural network analysis was using SPSS
software. The Hierarchy Fit Index (HCI) for all three subjects was 0.71, 0.77 and
0.73, respectively, which showed that the cognitive model has a good fit. In order to
check the accuracy of decision-making about the subject’s mastery levels in abilities,
based on the diagnostic scores, index aanm Was calculated for the attributes in the
knowledge structure, and its value was obtained above 0/6 for different abilities,
which is at the optimal level and has the ability to support the final report. Besides
students cognitive scores were evaluated based on their correct answers to a
hierarchy to check the malstructure. the results of the analysis of the students'
cognitive scores showed that some of the students have problems in various
cognitive concepts, which indicates the malstructure of the students' knowledge in
the subject.
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Table 1: Summary of Hierarchical ConsistencyIndex (HCI) for assessing the fit of the

cognitive model of physical changes

ol o sl 5552

HCI ol

0.71

S5 el yealudes
Hierarchy of physical change

S35 UL Je i g Sty (HC) ol ol 5 (a5 oM ) g
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Table 2: Cognitive scores (probabilities) of 10 students in the sample

9051 A1A7 JS 0y Sl (Ylaasl) lwo yoi blus Cuxdg
Subject Cognitive scores (probabilities) total score (Mastery
status)
&b gl
o Al A2 A3 Ad A5 A6 A7 M PM NM
(Subjects
response
pattern)

1 1110011 5 0.74 0.95 0.22 0.09 0.19 0.44 1 2 1 4
2 1110111 6 075 1 0.3 043 0.66 0.75 1 2 3 2
3 1111101 6 0.78 0.94 1 1 0.71 0.54 0.74 3 4 0
4 1100001 3 094 1 0.1 003 003 011 0.96 3 0 4
5 0000110 2 041 017 015 028 058 033 0.06 0 1 6
6 1100111 5 0.9 1 0.1 0.48 1 0.91 1 4 0 3
7 1100011 4 073 099 005 014 044 0.6 1 2 2 3
8 1110001 4 1 1 0.42 0.08 0.1 0.08 0.9 3 0 4
9 1111111 7 0.99 0.99 1 1 0.98 0.99 1 7 0 0
10 0000001 1 0.2 0 0.03 0.28 0.1 0.02 081 1 0 6
M 4 8 2 2 2 2 8

Ay
-



OS2 9 ($3LT pas e 51 oSl o lolids

o 4 o o 0o 3 2 1
. 2 2 8 8 5 6 1
(Mastery) lalus M
(Possible Mastery) lalus Yl PM
(Non Mastery) Lol e NM

S il 5l (Bl slagily 1S m e ligel ptils blus 2)90 ) SleMbl gl sl (ol
ly gdie odal (GBS (g0y05 cimgR (nl > &) ol e Jloinl g A3 o3l (sas
(VoA Q%os g UpS) by ) 4 o Bld lagiily 51 pn 5l oligel (il (6)10)58 5 (o)
Sy ool ko 4135 5)90 15 5 Ylein! el s a5 315 opl p Vs ) 4 Kodp Lo
op) g s blus oo )90 LEley p Ylets! (jgel Jils a8 515 1l o Vs 0 4 Kodp Jloas!
005 (el gpas A el o 35l py (B Sy jpunds 4y S (gl 0390 e ¢ Soy
(YO ()5 9 Klg) ol

«<P ey

e <P /A Y

/Ao <P Voo Y

Olgie 4 ¥ 0dga0me g g balue Jloin] lais 4 ¥ 03ga5w 09 blus pis lais 4 ) o202
(YN (S 9 Klg) Cawl o 48 )5 Jlas (5 ¢ 39y balune

O 3l e olal Cpge 4 & amd e Ui Bzl I8 Ve gl ] (BLS Slpe ¥ gt
(BamFaly b o Jodo pgd (gt load QLI jlagh (hige >yl i WF
GBIV g9y 2|y QNG (BLS Sled csiny (gt Vg (Eamgely TS el pgs gt
Slyp AHM Coniles 0 00 ajle @ ey o Gl ¢ il dads )0 39350 5L
Ao il 51 Sy pm 3 3,8kas 3590 53 (S Mol aSly 395503 35l 2 (IS 003 e (S imdgesly
heodimdguly cpl 2y VY e e o) Fuly oI A gojlas onmdgily (e (gl 03,5 o &l
Olpiee (Bld sloe poi (ol .l 00l Fewl canyd F IS sop03 L) Jlow ¥ oo ¥V ole
@ ang b Sd90) Cpl sl balie A2 5 AL la yiilg p o fAe (YL Jlassl b Sdgejl a5 ciS
59903 oyl Lol s Laluo A6 g AS A4 A3 cla il p Yleas! /0 be o 23U clao yoi
ool balee AT (23lg5 5 /00 Vb (BLS goy05 & a2g5 L

1- Gierl & etce

50



OF-YA ..o N F eV Jle 0 ke VY Jlw il 9 Ghigel sole 4 uii

G5 Y 5 S n el |y (NM) lalabis e g (PM) ol Yiazs! (M) lobalus slas ¥ Jsis
Al osto aw) GBamsgel Vo 1S pm sl g ) Jg 51 ST o) au) colodluds 5 (315
2 lg AT A2 045 o odnlie B3] iy dw ;3 a8 64S5led .l 03,8 aoMS (Y Jgi 5|
5 glie slas dalg plo p a5 b 3 s bles byl do dgej] yide 45 At
sy pYL S Slyed b sla 53905l a8 canl ol K05 (IS gl bilodgs Lalue la G390l
2l 5 Blodygl s 4 1y ¥ (IS 000 ¢ Vosimagrul (Jlo (sly bladl balus da jisles 51 o5 i
Shslonds lalue & IS (il podlidis jld b )3 3990 (sl yiiley 5| Lisler V& a8 ad e oyl
OUiS 2y9lp @l g Wlosygl s 4y 7 50 (IS Clyed i A 5 0 slagdgajl 503 (29w
Sloss lalue & S5 o5l podlides {13l )3 (515 Y 5 F g 4 o] a8 amd o

Sl g0 53 (s IS (0505 b b 3503l Cunl (o a5 am3 00 Lt ¥ Jgiz opizmon
NP S oy YoV (ageil gy il 058 e liie (BLS sl ptily | dagl ly 555
(VWYY NY) oY 53g0j] cely (VIVIVY) ol ogliio s )] gely (6631 oy Lol lon gl o> 0 1, ¥
(Solite Bld cla Liles 5390l 90 &S dmd e LS il Y lais] 59l o Sdges] glps
Lo Yiazs| A5y AB 5 AL (cla jiilss y chalus A7 3 A2 ¢ sla iilss & Lidgejl .lazsly balus
s A4 A3 A2 ol 5 & dgel 45 b 3 Cans blas A3 5 A4 o il 5 5 o35
b 5 o) o Lo AB Ll 51 5 Canl babins Yloisl AT 5 AL cla il 5 g bl
SleSe b Sl ¢ yas log) clodsg Cand & e IS (goymd o lniaged] 2830
25 o0 ol |y glite b (sla JilgS cy90i] Sy oS o Loguass 1)l

T et S > GllgT (soged aLL -z

e Olyes ol 1 o ilg )3 b 3ge3l bls gl )50 )3 (65 el €55 & Syl ()
W duolre AHM a3 ld (glue y g 3yl 0, L]

S5 o ol pedladis )3 b yisles (il cbeoped LG Y Jods
Tabale3: Reliahility of cognitive scores of abilities in the hierarchy of physical change

UAHM LPLM)
A7 A6 A5 A4 A3 A2 Al (Abilities) b, ,zslss
0.63 0.66 0.76 0.79 0/60 0.68 0.63 (Statistics) o, Ll

&S G5len ad oo i (K58 st ol pealadis 3 1y ba yislg 3Ll glaoyes oLL Y ol
Lis 1) oled o)l cubl g 009 ollas do )3 o il (gdon 3L Clped gb 0 odnlite
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Table4: Summary of Hierarchical ConsistencyIndex (HCI) for assessing the fit of the
cognitive model of chemical changes

HCI a3Ls

P

(Hierarchy of chemical change)
(Soi s (LS s Bl sy sl |y (HCT) ol pobs 3310 (L (saods F Joan
)I.))9$).3 L;\.,.»L.A U"’)‘)’ )1 9 009 A% L: ).g‘).g )l..\lia U”l nbﬁ*ﬁ@ odnlive & 4.’9§.>Lo.tb R uL.u.’
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Table 5: Cognitive scores (probabilities) of 10 students in the sample
90 A1A6—> JS 0y B (VL) slao yoi Ly Cundg
Subject (probabilities)  Cognitive scores total score (Mastery status)
&l ol
S50l
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 0.81 0.07 0.12 2 0 4
6 111111 6 1 1 1 1 1 1 6 0 0
7 010110 3 014 0.67 0.23 0.73 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 0.02 0.08 0.25 0.76 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.s Yo PM
(Non Mastery) lalus yé NM
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Tabale6: Reliability of cognitive scores of abilities in the hierarchy of chemical change

OAHM L)”L‘"
lﬁ ,,.I .
A6 A5 A4 A3 A2 .u.w.y
(Abilities)
0.69 0.77 0.64 0.63 0.70 0.74 °)_l°l_
(statistic)

a8 GoSlod o o i plowd yodd Gl podludis (0 1) o yisley sl glaoped oLL 2 Jods

s 1y sled o)l il g o0 gllae s )0 o yily (gdon (BLd Clyed g o odnliie

Sl oo

1S (15, (S Ul Ol pod

o Sl b bl oy Ab (228 pole QLS pgw Juad Cale Sl LS (1650, Cone

b gy (LS Sy (bl g (LS Slped Jae 35l paSLE pgrde cpl GEIS 6)lSLesy
Ol (BLs Jre (Bjln )z sl (HCT) Gl podbdis (55l (el (a0 1V Jga

Table7: Summary of Hierarchical Consistencylndex (HCI) for assessing the fit of the cognitive model of the
rainbow

HCI asls

oS 55 il po aluddes
(Hierarchy of the rainbow)

OlS 065y (B e il sy n ln ) (HCH) ol pedlades (55150 a3 Ll gaads ¥ 5

0.73

gy pols igal (il 5 45 Ve 3l (Y leasl) (clno poi (A Joan
Table8: Cognitive scores (probabilities) of 10 students in the sample

el AL = JS 0y 3L (@Yles]) slao pes Ll Cyndy
Subject A Cognitive scores total score (Mastery status)
(probabilities)
&b s
9]l
(Subjects’ Al A2 A3 A4 A5 A6 M PM NM
response
pattern)
1 011011 4 045 1 0.81 1 1 0.88 5 0 1
2 111101 5 093 1 0.73 0.8 061 0.75 3 3 0
3 001001 2 046 047 018 052 063 0.68 0 3 3
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4 011011 4 045 1 0.81 1 1 0.88 5 0 1
5 101010 3 0.9 012 024 025 021 0.09 1 0 4
6 011011 4 045 1 0.81 1 1 0.88 5 0 1
7 001001 2 046 047 018 052 063 0.68 0 3 3
8 111111 6 077 092 091 1 0.87 0.69 4 2 0
9 101111 5 08 074 082 089 077 056 3 3 0
10 001011 3 04 058 039 072 083 0.73 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) llu.s M
(Possible Mastery) lalue Yl PM
(Non Mastery) llus y& NM
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Tabale9: Reliability of cognitive scores of abilities in the hierarchy of the rainbow

OAHM un>u.1
Lm - ~| .
A6 A5 A4 A3 A2 AL o
(Abilities)
0.66 0.67 0.69 0.70 0.71 0.74 P
o5lel
(statistic)
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