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Abstract

Today, the entrance exam is one of the basic and important
requirements for students to enter universities, which requires extensive
research. Therefore, the present study will present a model based on the
basic capabilities of candidates in university entrance exams, by applying
and combining two methods: multidimensional scaling and structural
equations. The statistical population of this study was (370,112) candidates
for the humanities entrance exam in 1400, of which (33,204) candidates
were selected based on random sampling. The data collection source was
the national exam report card of candidates. At the first, based on the
analyses conducted using the multidimensional scaling method, we reached
four dimensions of general ability, mental ability, computational ability,
and verbal ability. And then using the structural equation modeling method,
the strong relationship was identified between the first and second factors,
which may be considered as one factor, but the third and fourth factors, are
completely independent of other factors, which can also be confirmed
based on theoretical foundations.Finally, Research results indicate the
excessive breadth and diversity of courses in the humanities field, the
decrease in students' focus on their interest area, the great similarity of
general and specialized courses, and, as a result, the lack of formation of
specific factors for the national humanities exam, the independence of the
two subjects, mathematics, and English, like similar large-scale exams, the
lack of attention to the distinctive presentation of Persian language and
literature as the main country language. This has led to the necessity of
designing a multidimensional national exam process, and the emphasis on
research and research skills, in the selection process of candidates.
Accordingly, several suggestions were presented to curriculum and
researchers in this field.
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1- Scholastic Aptitude Test (SAT)
2- American College Testing (ACT)
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1- The Reading and Writing Section

2- Algebra, Problem Solving and Data Analysis & Advanced Math

3- English Practice Test, Math Practice Test, Reading Practice Test, & Science Practice Test
4- NCT (National Center Test)

5- UEE

6- MEXT (Ministry of Education, Culture, Sports, Science and Technology)
7- JLTA (Japan Language Testing Association)

8- SCJ (Science Council of Japan)

9- Gaokao

10- NME

11- NCEE
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(O o)led V00 Dl 5 lgy YV Il ot 0552) ;;._.,Jsf_,.\.; qy

S el 05T ol (Silveira & Maua, 2017, 427; Da Silva et al., 2016, 2; Lima & Machado, 2016, 395
s N5 £0 055 Sl w0 Ve cpl oS ol gl S Jle WA Lls s i K dlie S
(Silveira & Maud, 2017, 427) 55 5 p sk 0L ¢Sl psks 1 55
5 S (alpe dnlh 4 oS (l Hspta (S L UEE b L (gl 03l Ol 3 aled s
31 smBy Osel ol sl WYYV JLe s «(Khodi et al., 2021, 1) s)ls o Ll Calises Cilaal (gl 5l 31 Ol
Gk 3l s e s o GOl (Bl (e ke (Gll pile 05 Sy oo Gl S VI G b
g eals oAl Sl o S Sl SO B Ll e skl S ot S bl s e a5l
53 OLBEe 5)ls 55 bl oo b sl S5l Sl S sk sl " e o i S s
izl ol B L Osasl cnl (Parviz, 2023, 3) Lisd e (shuady i 53 8 3 IS 6 e bl e
R glaair Gosn 5l aS J s el S0 his GsGSS 5 Obsl gl ol axws p (s S3b
.(Noure Elahi, 2013,9) &S o clis i > 5 JVazul (s (6515 (galinl S dle (658 gla LUl
03 63553 O3l wel 534S das o DL padse cnl 3 hagh anty allas et b 4 cpl ol
5Bl s e o JS G0 Osa3l ek aallloor [ty 55 Mai (2023) (o 5528 slaolKisls
5 K588 Ol s 65550 andllas 1 e B G205 O] @alg O, wbobl s Frame (2020)
Ogasl aas 53 Lol Llastls oo e IS (63505 0531 (o 1 (o e S (63555 05051 S-Sl
Izl gass o Liu and Helwig (2022) (538 slaol&isls (34,5 0se3l Olye 4 #8556
o S s Ol e 03 e b 5 G OUm g IVl s Coles 5 elanl g0l 00
55 050 ez 5 Bl 10503l ol o ses I SVL s iesn s dia and Li (2021) (518 58)
SESE Kl wlis,ls chie 53 i pdy S wslion ey > Farley and Yang (2020) i
Oge30 lawslis L) ass o3 Ogunniran et al. (2019) «Jls olge 4 Wlzal ATAR 10 6 5
() a3y 3 Davey et al. (2007) 5 s 5 xS HE (63,50 adlae e Sl (83558
ooLal OF sla Sy 5 S8 565 O3l aul b 4 Kas (Davey etal., 2007) (o 5 ol8ils (35,5 Olowal
A 4 (G @ 305 Opesl K s e laadie Jrasn 5> Wang (2006) ioees Ailes sed
onls 535S Gel&isls 3 (35,5 Osesl 3550 5 (WaANY, 2006) Conl axtls &S 300 Sl sl
IS 515 s Jiass Watanabe (2016) 5 «elKisls 5SS s s slgda e Allen (2020)
038 ety 53 3555 Opasl ane) 3wl esls L1 anls ety 3555 0se3l 5> ok
adllan 1 e o> (3555 O350 2gmpr Sl o Ao s Lo Sl eslizal) Jiays Sherzad (2016) olslal
e xS sWwel&isls s ($3555 O35l an 53 el o3ls &1 1 (0Ll 55 548 e 53 (85,50

s oiils 5 g KaeslST s Mes 5 (63450 Q).aﬂ 053 Shes o bLID Jiass 53 (Golgher (2020)

1- Gaozhong
2- NCEE



v ual.ﬂ.ﬂ f}ﬁa;ﬁéé;;}b,ﬁﬁ): S92 6“6'\;“;‘}:}!&:1‘;5“"’ &l Zbl)K‘AJ‘;\rA

oobs J o&ls (3555 Oeil 3 3 Slas ediS s elger Jias s Golgher (2023) 5 (' S olis
W gman g Slaaly Oge3l Olgie 0 o&2ils (35,5 Ose3D) Liasy 5o Silveira and Maud (2017) S
Gl 30 e g0l L3 bagauas, 5 b Ktower (035 Sl Liask > Da Silva et al. (2016)
Veas et al.  (Lilol 3 Wel&iils (65555 Ognsl amey 5o Llatls o L3 abacgie Jo 0051 s a0 (s
Sk s sl el anglie 35S0, 5 eslinal Ll s oK1 (63555 la0sesh iask s (2020)
Laol&iils (55,5 saoses] ame; 3 (Veas et al., 2020) Llaxls p Lkl 55 5L (35,5 Oyasl 4 (las,luilea
o2l 53 el S 53 oy lasslbal st alsy ey s Alshammari (2020) (Ol o 5 528
Gl s s Ol o oK1y 55 (Bl Cilides SLaSS atss vy 5 4 (S350 Ol o 3 Jead S
s Karvandi Renani et al. (2024) 0l 5l 5558 sbel&iils (gl o Oge30 4aey 3 (Alshammari, 2020)
oyﬂ 2 Sos eass Khodi et al. (2021) wss 50555 sl sl oLl 5 el e ij S gda)
5 el slael glawsmr iass Razavipur (2014) i wdSl 5S 03l 10l pl laelKisls (63555
McDonald « S ;5b 4 pwomen Llosls 611 (oudSSH O (slaaziy (g Wael&isls (3555 O ga3l 0 diS s o
308wy 5o 1, ot gbsesls alusl 5 (g0 ol w3555 (gl Sldazal O5e3D iass s etal. (2001)
.(McDonald et al., 2001) das s 41| Cilises (glaol&isls 53 sltazal Glad 5o 31
Ked 53 gogart 45 oSl (63555 SOl da 53 Laesls i 5 ity sl 4 e L opl b
s Sl 033l Ga g a5 L man 5 a0sesT ul 53 Sl 3,50 s pe Slastal s ol
5 Sl Slaal gl dedda 5 atols OUbsls oS e 4 golimzal 5 oUlg (il 0SS slal L5
Sl G3a31 3 Saibir Sl Jgd s Sl 5 Ol nl b Ll psle a5 5l Gl ST
g e 5 (G35 Lo ad) OF anjlael (stiymer gy (31 51 5 6l Og3l Slyimn 5 B il )
e S8 5T 0Ly s iy 5 aalllas slacsle O ol ps slaalls 5 0ge50 g 4l &
s Gl 0SS gl 3 lastiall s o ile s a5 plnil 5 (6l O g0l sl O Jasiie
Osa3l 55 Gus,e Glagtadls 5 gte Jhe Sh Sda b ol ey wdd S35 OlS oalul 5 opl ply sl
s & Colitle SWsles olidie 5 Tt s plie lainy Gl b SLl osle o5 8 53505
5 SIS o (5 Sl 1 O sls slasdall 5 5l Salas Ol ) L) oA (el o 5S84 25wl

Cﬁw‘ Q({CA-U‘J‘ M_,i:: d‘)’.’.‘ ‘}JLMJ\ rjl& sz"‘"\j"“ )}ﬁ DL Qu.bj‘) 6}.‘56)\'L’\ J)}.ﬁ Lgl.ahg.)w‘_,: )l::'-\.w))

gr I
5 oS 3,0, b ol i ss (gl Dge3l 03 Gdmdin e [ sSike sde] s w0 el a5 L

1- The Federal University of Minas Gerais (UFMG)
2- Multidimensional scaling (MDS)
3- Structural Equation Modeling (SEM)



(O o)led V00 Dl 5 lgy YV Il ot 0552) ;;._.,Jsf_,.\.; q¢

Sl s Hllan 5SS o 6 Soslll 1 Ol sls sla sl g 51 Salas Ol ) Ll o ske (Sl S
ass ol bl aselr Ll Sl 680 01l Sll pske (gl 5SS s 0L ls (Sl 35
ool Bl S il 5 e Olsle 1S 4 oS e VEer Jle Sl pste 038 OUlbyls oles
o3 35> slal (6, Saisel ulul ool ool 5l aS Sl esg L YVANY L o ske 055 3 5 Ol sls
YY/Y b (gl oo O gm3l aslylS al a3 baesls (gs0s S 1nl i Ol Clbgls YY/Y o8 o Ao s
s Vi Jl Gl psle o5 8 bl
sl il alosm 31l Oge3] D35 Sl r e sdal Cows a dalpd 5 tash Gda 4w L
S35 Slaeas 5 anilaal 5 5 sl Osa3l (Slyme 5 B ramen 5 (galazal 5 GUlS (L2l 08LS
2 g e Gosrt Glagdnedls IS gl O Siasn (asn i 55 4 Sl sk 4 O
Gib 3l 5 i st rbie G, b1y besls oIl Iger 4 o sl (12 5 s i o 3 5SS SV
S S il S bl L oS el Sl ala) e bty des Sl rss (nl L sed ko SPSS 15l
Hejazi & Nagsh, 2013, ) coslaesls 04,5 aug Hltle @l 5 ais Jlois 4 baesls - calls phe b als
Sl ey gl sl il S S s s S sdatir sl el 05 Ole 4 (169, 170
0L Jolss 31 eslinad b gamtin las L3 blE Olgie 4 L3l slacamdge das o o3l a5 Colaosls Sl
bl s b CaiS gl oS As ol Ol Kiass ooz 1 (Keklik & Sahin, 2022, 71) & 53 o3l
S o S Sl eslinal by sdatir e mbie i Gib Sl SLl esle 5SS s ar g s 5050
Glp 3 pad Ao 53 e 51 Laosls o 4TSS Sasdior by ebe Jbe b gl S s
why 63555 SOl 53 s e Gasdedls Bl de e ot Sl pemer 5 s I 4 2 Sl
et (§3lwdile OISl a5 (g bl SVslas Ldde ips SWS L L s S aad O Siasy Sladl oo
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1- ALSCALE

2- Classical Multidimensional Scaling (CMDS)
3- PLS Path Modeling

4- Measurement Model (MM)

5- Structural Model (SM)
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Table 1. Fit indicators 3 R I R R PNE

(gr Jols 52) haslez J= o) 6l IS a6

(Iteration history for the four-dimensional solution (in square distances))

(Young's S-stress formula is used) K\, S-stress Jae b 3 eslinal b
(Improvement) » s (S-stress) w jsl. gl oL (Iteration) ,I S
0.09461 1
0.01660 0.07001
0.00076 0.07725 3

sl 0.001000 31 208 S-SHress s g |5 i 25 420 1 SO

(for matrix) . sl (¢l

(RSQ) Kmort 5 gims (Stress) _p !

0.97344 0.08468

1- Euclidean distance

2- Zscores

3- Young’s S-sterss

4- Kruskal’s Stress Index

5- RSQ (squared correlation index)
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Figure 1. Conceptual map of the dimensions of the humanities entrance exam
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Table 2. Humanities Entrance Exam Courses Sl o sle IS s Y Jsds
ol gy P393
(Specialized courses) (General courses)
o3 gl - 03 gl - o3 gl 45(Code)
(Course’s name) (Code) (Course’s name) (Code) (Course’s name)
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1- Derived Stimulus Configuration
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Table 3. Reliability Oleabsl B ¥ J g
(Reliability) dluedl bl
(Factor) Jole Alpha rhoC AVE RhoA
1 0.919 0.934 0.640 0.921
2 0.421 0.768 0.627 0.464
3 1.000 1.000 1.000 1.000
4 1.000 1.000 1.000 1.000
P9 sdk

Sloe Sy b A4S o eal b 5 Ol pl iluddor coltle S¥slee sy 3 &S bl 51 id gl doe

0503y Sewd Lo jie Ol Jals, plal sl 4 it GbaalSls uamen 5 o ady (R el
x|« oo 5 g dada bl 0l Kyt s> iass s (Ghasemi, 2013, 5) (3ls o el b3
dold 035 Sua5 o @ Grzman 5 0a b esn onl Sl LS o ) 5o 5 Jl Jelse Ol dlaly 55
U5 52l 51 0labl o a) el 5 il else d(Shabir (s polie Seagss sLaadb 3 35 5 Ul el
S Sllos U5 5l 5l Olaebl o @) p s 5 053 Jalse 5 ((osas U185 51 (SO 0L es2) (DS
slul G Sl Jodowe) 45 L3 g0 o las ) ans byl O ass s Ol o sls 1) (k) o3 LUl

1- Reliability
2- Convergent validity
3- AVE
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Table 4. Path coefficients of the first model sl b s ol 8 sl

(Path Coefficients) jmw >

(Factor) Jsle (F2) o355 Jolo (F3) psw Jolo Fde ke Jule
RA2 0.360 0.021 0.093
AdjR"2 0.360 0.021 0.093
F1 0.600 0 0.305
F2 0 0.146 0

A =0.705
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Figure 2. Path diagram of the first model Jsl Jbe s Jls 505 Y IS5

g ansldS LS Jue 5l asl 5 &S el oV 3l S
wlons bolse 5l S Jus 5 050 jadia Lelge Ole ladaly 2 spmy oS j5b 4 U asd o) 55 5
Je el s Sulg L3 5 okl e 5 (5, S o3l Jde S5 a3 aalsl 3 353 s 5 (el 03051

J)N:d‘ 43‘)‘

L5J.'.S/°3"U| J.b: WaB)

LSLQJ.".":'A QL_,:.A .k.v‘)) or 4\.1 LA ng;n)l.b‘ J.LA )J A UL.'Z\ wﬁ.ﬁj}.’v‘ UQJ)JLDUJJ Jsﬂ 45)).24[.&.@



CACY uaL..J ‘a_,lﬁajjf‘jéjjjbyj): S92 6"“6'\;'“5‘.9:}!‘5:‘:’.“5‘4‘ &l Zbl)lﬂghjk}\?a

(GLdl sl andy u50) sl edalin lojine 5 (Ll psle g pml i DsasT oy Jolse L) 058
-p—z)"-’ﬁu‘

o odalie pite 5 fole o adaly )08 Kby 8 ) Jlole slasl wnp b 5 odd o5 Jdo w455 L

SNl e el S (/180) cad Y 51 S el els Wi 5 sl s i Y1 e L oo

g axdlIS LS e Al 5L S e 5L sl jaze ol el

A=0.736

N

: A=10.777
s ol
: A= 0.838
bl Ol [———
A= 0.809
alazsl
: A=0.819 >
ol ol \‘_‘;l,...l,...
h=0.782
g p=021 2= 0.038 2=0.112
A=0811
sl o sle
h=0.823
Ly,
[T Py
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Table 5. Path coefficients of the second model 033 dde s ol 5 0 50

(Path Coefficients) pws <l 2

(Factor) Jols (F2)pss Jolo (F3)p v Jule Fdpsler Jole
R"2 0.360 0.038 0.112
AdjR"2 0.360 0.037 0.112
F1 0.600 0.158 0.210

F2 0 0.052 0.135

F3 0 0 0.077
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Table 6. Collinearity results e =l A
(F1) Jyf Jele (F2) p9° Jole (F3) po Jole
F2 0
F3 1.563 1.563
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Figure 4. Bootstrap path diagram of the second model £33 e il g e ol E IS
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