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Abstract

The aim of this multilevel analysis research was to investigate the relationships
of perception of teachers’ diagnostic skills, challenging level of the class, quality of
teacher’s teaching and math study skills with math performance in ninth-grade
students. Research method was a correlational type, namely multilevel analysis. The
statistical population of this research was all ninth-grade male and female students
of first secondary school in Kohgiluyeh city, in Iran, in the academic year of 2022-
2023, among them, a sample of 1000 students (500 Male and 500 female) was
selected by multi-stage random sampling method. Gartner's Classroom Assessment
Questionnaire, Gentry and Springer's Scale of Students' Perception of Classroom
Activities, Kyriakides et al.'s Teaching Quality Scale, Hooper's Math Study Skills
Scale and students' grades of the first semester of math lessons were used to measure
the variables of the research. Data were analyzed using Hierarchical Linear
Modeling (HLM) method. The results of multilevel analysis showed that variables
of level 1 (math study skills) and level 2 (average math study skills of class,
perception of teacher's diagnostic skills, challenging level of class and quality of
teacher’s teaching) were positively and significantly predicting math performance of
students. The interactions of level 2 variables (average math study skills of class,
perception of teacher's diagnostic skills and the challenging level of the class) with
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the slope of the relationship between math study skills and math performance were
significant. Also, the difference in math performance among classes and the
difference between classes in terms of the slope of math study skills and math
performance were significant. Based on the multilevel analysis in this research, it
can be concluded that paying attention to the improvement of students' math study
skills and class variables (average class math study skills, perception of teacher's
diagnostic skills, challenging level of class and quality of teacher’s teaching) will
lead to the improvement of students' mathematical performance and their positive
attitude towards this lesson.

Keywords: Challenging level, teaching quality, diagnostic skills, study skills
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Introduction

Many students face challenges in learning mathematics. These challenges
can stem from the nature of the math course itself or from various external
factors. Issues related to the mathematics content often arise due to its
abstract nature, while external factors can be categorized as intrapersonal or
external-personal. Intrapersonal factors pertain to individual student
characteristics, such as mental processing, learning styles, motivation, and
attitudes. External-personal factors are influenced by educational elements,
including the methods teachers use and their interactions with students.
Mathematics, due to its abstract and mental nature, is the most effective tool
that can develop and nurture logical structures and mental processes. One of
the educational factors affecting mathematics performance is teachers'
diagnostic skills, which are related to their students' learning process and are
often characterized by teachers' precise and decisive judgments. Challenge is
another component of students' perception of the classroom and is referred to
as the degree to which students experience complexities in learning and
assignments. According to research in the field of education, the result of
good teaching quality is student achievement in education, which can have a
long-term impact. In addition to the impact of the classroom environment on
mathematics achievement, the study methods and skills that students use in
studying mathematics are also effective in their academic achievement.
Therefore, the current research aims to conduct a "multilevel analysis of the
relationship between teachers' diagnostic skills, classroom challenges,
teaching quality, and math study skills as they relate to math performance
among ninth-grade students."
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Method

The research employed a correlational design utilizing multilevel
analysis. The target population included all ninth-grade male and female
students from first secondary schools in Kohgiluyeh City, Iran, during the
academic year of 1401-1402. A sample of 1,000 students (500 male and 500
female) was selected through a multi-stage random sampling method. To
measure the research variables, we used several tools: Gartner's Class
Evaluation Questionnaire (2010), Gentry and Springer's Scale of Students'
Perception of Classroom Activities (2002), Kyriakides et al.'s Teaching
Quality Scale (2000), Hooper's Math Study Skills Scale (1993), and students'
first-semester math grades. Data analysis was conducted using Hierarchical
Linear Modeling (HLM). Hierarchical linear modeling has different models,
and the model that is suitable for analyzing the data in this study is called the
"width from the origin and slope as outcomes" model.

Results

The multilevel analysis results indicated that Level 1 variables (math
study skills) and Level 2 variables (class average math study skills, teachers'
diagnostic skills, class challenge levels, and teaching quality) significantly
and positively predicted students' math performance. The interactions among
Level 2 variables (average class math study skills, teachers' diagnostic skills,
and class challenge levels) were significant in relation to the slope of the
relationship between math study skills and math performance. Additionally,
significant differences in math performance were observed across different
classes, as well as variations in the slope of math study skills and
performance among those classes.

Discussion

Overall, multilevel analysis in this study showed that students' math
performance is dependent on predictor variables at Level 1 (mathematics
study skills) and Level 2 (average class math study skills, perception of
teacher diagnostic skills, class challenge level, and teacher teaching
quality).The findings from this multilevel analysis suggest that enhancing
student' math study skills, along with improving class variables (average
class math study skills, teachers' diagnostic skills, class challenge levels, and
teaching quality), will contribute to better mathematical performance and
foster a more positive attitude toward mathematics among students.

Contribution of the authors: In the present study, Askar Atash Afrouz and
Manijeh Shehni Yailagh, as supervisors, were responsible for the strategic
supervision of the overall research process, compilation and finalization of the
corrections of the article. Arash Akhas, Student, was in charge of developing the



Extended Abstract 4

research plan, the process of gathering, analyzing and interpreting the findings
and writing the text of the article and in general, the conclusion of the findings
and the elaboration and interpretation were done jointly and with the discussion
and exchange of opinions of all the colleagues and accompanied by Morteza
Omidian, as the advisor of the thesis. All authors discussed the results, reviewed
and approved the final version of the manuscript.

Acknowledgments: Thanks to all the participants and subjects. The authors express
their gratitude to all those who have been effective in completing this research
with their criticism and advice.

Conflict of interest: The authors acknowledge that there is no conflict of interest in
this article. This article was extracted from a doctoral dissertation with the
guidance of Dr. Askar Atash Afrouz and Dr. Manijeh Shehni Yailagh.

Financial: The current research did not receive financial support from any
institution and institution. All costs during the research implementation process
have been borne by the researchers.




sl O’LM))T Cwd . . .
m ) ) ) P wjﬁd.‘\.u
Vet QL..«..:L:);L@_: .)l)ﬁl d‘ﬁ%ﬂﬁ&«w‘-\

Y Gosled XY Jlu ol o593 VEY/ NN s b s sl
V=YY oo VEY/ YT e s 6

T (o (cankld SO Hlgo &Sl dly  hawdiz s
(2L allan S 5lgn § phro (gt I Sl (WIS (S WSl Wl
8 4L Olgel 1S 53 (Lo 5 & s b

a1 u T
k% 1
sfeskeskesk
oS>

CLA e paild Gbolee Sl daly beds S ol JGasn G

2ol s Ses b ol adlas Glasles 5 dme sl S (NS (5SSI M
a1 ladir Bl g 4 5 (Soen g3l SR s s e b Oyl S
0> 4 shSeS Ol jed Il damsia )53 53 5 e o a0l Ol pal SHls &S (Rass nl SO
4 (s 00 g ey 000) (6,8 Vove Glasad (a0l Ole 5l aS 5 VEN-VEY et Jlo
NS bl aelia 3l Pt e it e gl S OBl glale el Balal By,
CwtS obiae Gentry and Springer S glac b 51 01550l iy Syl ulie Gartner
o> sl Cuss slae i 5 Hopper ool asdlles slalge  wlie Kyriakides et al. )45
s s (HLM) 5heaide s g5ladie S 4 baesls s eslinad Ol 500 2ls b5

Lot oSl (el Oy 5 5 ke dSKls (mliBOlss 05 S (RS e lB0ls, 5553 Gl *
Ol G sal lsal Ol e

Ol Slaal laal Ol pan g oKl (b0l 5 i ok oISl lidOlss 05,5 sl
a.atashafrouz@scu.ac.ir (J s 0y 55)

Ol 1ol laal Ol e A ol KN ¢ mliBOlss 5 i p sk oKl (il Dls 05,8 wolial ok

Ol Glaal Glal Ol e g ol&s «wlisOly,y 5 20 5 poke 0dSils (b2l 05,8 Olils HHEE


mailto:a.atashafrouz@scu.ac.ir

(O sl V606 Dbl 5 5l XY J cpler 5032) g8l O oz Ao oK 3 LBON g5 (glas gl s 1

DK ¥ a5 (2l allan Slalen) ) i (sla ke sl OLE i oo s
3 NS S e das asiis el Shsl (S ol adllas glas e
gl Slapine Jold Ly 2l 5 Shes ute Olsims 5 ks sb 4 (pas s l5 CoiS
Gl a5 ohae pats Glaslge Ssl (WS 5l addllas slals (o Sila) ¥
Sl i g sl gas Sl 3 Ses 5 L) addlas Glaclee daly i L (S
5 ol adls Gbaolee i Bl 5l b IS Cosles 5 b S s s ol s Shee
o F 3 et U sk Gl 03 by o Ll gl e (2L s Sas
alles sl e o Kle) IS slauize 5 Olysel il ol anlles sl e o)) @
(oo sl kS 5 IS (5l e e s Slalgs STosl (S oL,

A el s nl S 0T e 2S5 5 03 pel 10l ol 5 Slas 35 4 e

wllas slalgn (asiets S lge (ol CokS (S e 1051 S

4o dle

0 by EOSEs ol s axlge SISEs b sl esd S5k s Ol sel Rl
254 by i ISte el U1 S5 G Jelss B b o2l e 3
b SUSe 5 I al O3 #1315 S g 51 A0 s (SL 0o
$3,50555 Lin sl e 63 305, Lo b 5 (93,50 008 Wi Gl b s g Jolse
Loy 55 5 S S0k (s bl s Ulsel il @3 e Shs
5 ol S 5 sl Jalss 5l oS ol lad e il 4 (63305 Line 5 W55 e
Litne o ste 5l O 3o s (Delavar et al, 2011) &, 3 o 56 Oledas 5,55
(> ol 3 el s 5 A3l e o3k 5 e Sla s 1SSl Sl s b
o0d Lls s Al Ol sel 2ls Ll 8 e 1 p ol Bl s 1 O Kl s
(Rezaei, 2006, cited in Darash et al., 2018) g;,;'-}ﬂ Ll S | Pelvy)

Bl & il olpl e ol &S g 5 elE Caale b4 5L
Mammarella et al., 2018, ) das 555, 5 o5 eS|y oad gladsl b 5 il gls bl
(ol 3 Sas s Sisel el 51 S (cited in Nikoubakht et al., 2020
Lol p b bl s ws AL e (teachers diagnostic skills) Oladee aseil slac,lgs

5 G5 glaeslas L Clel 5 (Brunner et al,, 2013) <ol Lol O sal s (5, Ssb



Y, e SN i (pae pats Slalge STl dlaly bawtin oo 01, e 5 5

O Sted bl Oldre 2l Glac e .l el asiis Oldae odiS s
310kl o i gladgasl 53 ol (gbae e 5 Ol sel Lihs b i 5l Oladas 335 sl
FREES R leo = Oledre 535 & slas (Sudkamp et al,, 2012) LSl o )l giul ol
CMales (gl slasl Ol a5 5,108 J:;L &S50 Slag s s ol Sie cla_ﬂ
sl sl Oldas LIS (Loibl et al, 2020) LS o Jos Olysel s L L850
sl Lopase (Gaipl Sl Gy s b K Ol 4 s lacslas
(Pielmeier et al., 2018) 45 o a5 L ;s Qlj)ﬁTJub s g D OIS Gl ag
35 9 3, qM:,aj.;U ool eam i Oledae 335 (slacsglas oS 550 0 o Bl sl
e Coyie Lo bLE s Olades woplad By ey ol Slallee ams
.(Urhahne & Wijnia, 2021; Kaufmann, 2020) Lles S 58 a3 Qb}n]d’:}b
s S Q\)'yTJz.'.ls Shysl glaadl 3o 51 K5 S (challenging) (s 5801 2l
5 6,Sek sl sl Sao ()UJJJL'\; S gla=,s 4 5 (Gentry et al., 2002) ol
sl b5l (Larocque, 2008) 55d o 4l LS o a2 s AT
(Gentry & &S o blete ST 55 00 855 41, 0,550 5 Sl ol o e bl
G e Sl S sl A ¢(flow theory) OL > « ki WLl o Springer, 2002)
Csikszentmihalyi, ) 355 Vb Co i oS0 b Ol 5l 55 Blus= e Sl
LS oS53 S5 6,5k a1y ol 5 das s Fo Sl e s L ae Ml (2014
Lol od il 51 o s sls ael 5l eslaadl (Gentry & Owen, 2004)
Gentry & ) das il |y (6,850 lada=e LB j5b & Wlg o s Jos sla iy,
o lac s a5 W) Sl 4 a3 > Sulik et al. (2020) .(Owen, 2004
5o oi glatass bl sl O gal 2ls ol byt bt aaly S0,
Ps Sl Bl e o Sl oand 53 55al S Sk (o s kS el
« (teaching quality) .. ,05 cuiS (Peisner-Feinberg et al., 2001) aib 108 ﬁb SYsb
5 L bl b sl Lol gla Shs 5 barls 51 S e 85l 5 BUil ax s
35 e S (el 0l oLl OF 4 0SS glaa ts 3 S e 5 gllas Sls gat
s, ¢l s ‘_;i)'}ﬂ ST 51 gies 3 eslazad ¢ s 5 (Vidovie et al., 2000)



(O sl V606 Dbl 5 5l XY J cpler 5032) g8l O oz Ao oK 3 LBON g5 (glas gl s A

5 Ll glaans s (Lovat & Toomey, 2007) dib o Ol 5ol Jils (6 Sl <o b
kS wed 53 GeeS (Ll 5 ool CehS el (B3l CokS 0A ke w
S ol 0l Oledl 03 2uS j5b e (Sl ol Sls s 5 (60L3 Caenl Bl oy
&L Dl 4 55 Ol pel SHIs 6,85k T 5 ol SedS See Sl oo eSS
(Alzobiani, 2020) el (5 ;S 3k 55 Ol gl (203 S8 Lie 5 050l sl 53 Oledas Ul
555 Sl Ll 8 el Sl s ek b W sl
kS 3y > Slides iy (Buric & Kim, 2020) Coal blas G b Sl ailiasas
Conde 5 Olypel 515 51 Calem (b (S3ladled O ala Sy s n & ol
D551 505 5 s o S5k L oo Sl kS s 5 gl 4 SIS s
Ol 1y sl S oy 5 eyl CiS e e ddaly 5 Llatls s OIS s
<3l ys 2ass s Nicoleta (2011) .(Praetorius et al., 2018; voss et al., 2022) Las e
Lidr DSl gy o Cpnle 5 3L s Gl g lin Gl g Sl ae ST S
Sl SR landlas 3 b e Sl ol (6,8l S e eslizad Ol el JHls o
(ool bl m s 5 S et b Sl 53 ST e 1) e 5 L s
.(Spicuzza et al., 2001) >4 le 55 40 v.a\ Sewle Ol 5 Cus b sl ‘(._LM ol
O3 sal il a8 glandllas glaclge 5 L iy (bl b i o oIS Lases 36 o dle
Ssan el e ol ass Cdiin 3 50 L,S e 8 4 ol adles o
38 Lol s VUL 5 Jawgie A 3 fnd (sla Ul 5 51 Sl 35 b Ol el 200
b ol e 53 0T &S Sl lee 4 5350 b e 5 I Dldls 53 ormilee
o Ll (math study skills) 5L ; aslllas slacs,lgs ((Suan, 2014) ol b g 10 1,8 0 S
5 ool bl ) eslizad 5 goslal oS 5 bl (IS ol LUl w
(Nelson, 2013) 5,15 08K 850 i aen I C‘)L.al LB slas s
ol 3 Shee  dilg o b andlas Glacs e oS ol O 51 Sl iy dalsd
adlas glaclgs oS Wsls OLE Fazal et al. (2012) asslbr A3l 138,56 05 el 2l
Sl 5l a8 Slysel il 5ol (gl pme Bl oL, heass Ciis L oLy

k:aﬁf:'ﬁ PLY J\J}ATJ.JB Ls 4.....31.5.» L Js.;bj.z )‘b)jﬁ-ﬂ L;ﬂL:) L)N‘)J DL L;’YL’ M



q e SN i (pae pats Slalge STl dlaly bawtin oo 01, e 5 5

s S e eslanal ol andlls slacslge 3lcdnals sol e
Hierarchical Linear ) 5| eaede ot (g5ludae 51 g ul 5o ccal 3 0LLS
sl oslizad Olygel ils oLy 5 Sas 5 llss w,p ) (Modeling [HLM]
5 S S Jyeme G, 5l s psle 5 ld0lss sl iasy 5 ol
Sliasy Ao S olil mhau o b 5 b piie G dhly o Sl S
i) )'}Juig'l; el lea_w 03 lajane 385wy 4 &S 35l s Ol sl s S
3 i el el K (ot o) 51 alides o (g3ledie sl atls
e s el sl s glapoiie Ol oo s cpl S eslinad L1 e o OLES g3 50
Owds oo mbass Jde ey b Glagsy cnl 3 dA sl G13 s an e L S
o () s gl lalse g o) 2 i Sl s S ane L
bl 5 p2bs 3 Sas b Glagsy opl Gl pise 5 F 0 dlaly cpand 3 5 0wt
Sda b Sl Ghagn U gl s n Ol 53 b ) Gl e Rk sl
kS (NS 55 e e asiis S le Sl el ki oo
Soore ot aly O3 pel 2ils 3 ol 3 Shas b ool asdllae Slaclge 5 ohoe s

(SDhe) acly jonia 5 ¥ v 51 mhas (Sla e (o rsgie alsy ) Sl sl s e i 4

varahles oflevel 2:
perception of teacher's diagnostic skills,
challenging lewvel of class and gquality of

teacher’s T_Eachj_ng Criterion varable:

. math performance
Wanable of level 1: /

math study skills

e e oLz |y Lol e b

Diagram 1. Conceptual relationships between level 1 and level 2 variables with
mathematical performance and their interaction



(O sl V606 Dbl 5 5l XY J cpler 5032) g8l O oz Ao oK 3 LBON g5 (glas gl s \e

dj}aidu\gd@g\ gl 02 (L) 2 Ses) S jize Lo i ) Llages
(s 2SSl lge SThoh) S mhaw LYl 55 5 (AL anlllas sla )
ol e el sl eols OLE (phee i SkS 5 OIS 65K e
el o oy (Ve e 5) o Gty (g dla) ) o ot LY e (gla e
) IS Sla LY e ke Olge 6 Mg ) mhae i Sile oS 10T
el et ey DL O b 56 ¥ ke 5 ) e (slaite e S Lo 3 (e g

oty NEXP
L (HLM) o pealaden ot (5ladde & gm0 5 (Stad £55 5 i3 nl o)
S bl S K et e .ol (multilevel analysis)  sawdis |l
claw 5 55l e i) il - lan sla e I SSE 5 s 4 &S Sl
gl 5 55 I0E0 e et 4555 o Aas e el i ol 5 25l e (O
b 3ledae (Heck et al., 2014) 1,105 o 50 655 arals ite S 55, OIS
s ol sbeesls ow clie oS Jue 5 ol Cile sladie slls 51 ealides
(Intercept and Slope as the Outcomes « CL” Olge 4wl l.x...a 3 oee) Jde
5 lis 51 (2,0) e S5 o B3lal (6 udy S (e cnl 3 3505 ol Model)
e Gl & s ) (5 se K58 e ledde (L dIS) Y e sl s (e
i Bl Sl 35 et s 3l Ll el 0l A 3 i e B 4l
e ki LIS e dde ul gm0 et Al SO Gl 4wy e o
GlS rass b bl Al Al anils Y e s a5 ) mhae 3 s cm iy
ez e 55 S Ol b Il davsie 0553 153 5 e o 4l Ol 50 15
53 53k Jul e 5o o Sladllas gl 5L 5 5e Ages gz oy VE)VENY
Bla 1 4 505 e Hair et al. (2009) .(Mass & Hox, 2004) c.ul 55 sl £52 c]a.d
Cd o oo Gl RRon onl 52 W celie (ki Slallle gl 8 00
YO) ayds 00 sldad il 3 oS Doy po iy A eslial gl ek Bslas i,



X e SN i (pae pats Slalge STl dlaly bawtin oo 01, e 5 5

5 00) o b Sl omls Ve sl (ulg 3 s Sl LI A BV ssas IS
'Cwli_eﬁ;jV;&,RQMW;)JQU)JJU;.ugua’\g;ujc))y@(,:mou

S5 5
slaaddse 5 ods 1 b Gartner (2010) L aslii s cpl i WS o550 aslids
Wl oS bl asliin s &S e bl Ol s 511 s LS
Slp e pamld Gla les eliees 2 5l lagsy pl 5o el ole AT 5 ulidaos >
Shsl (uldeos = ol ol odd el rlu il bl Sl bl
O3l tils el 03l 0 (Sl 5 S o o)) ohae aetS o e Sl 1y O3 sal 15
e LS S lar s oS ik S elad s besle 51 s L1 0LaGEl S Ol
el a5, 5 eslinal L Westphal et al. (2018) .S oo jaseie (8 = (2540 "L G =
b CNA G W) des asds slaclen ldass = 2l ol (sdab Lol
orlien 2 ool i3S IS8 M s S ST Gass b1 0T abl e 5 sl
e S by daaly ALl LB Sl s dem 5 Glee by Ol 53 L )
o 05 O 2bb s oy 5 ol e a0 ls S S sz 0L
Shle s s Sl pliens 2l s o Sl B sy 00 23S
(/e VL) cle ale L Sl Laosle e sls 0L ol ml S A eslin st

el ey VAN (B Qilﬁ):j'ct:jj; sWi o 2 L3 g Jls, e
Gentry and Lwy wlie ol NS glacdled 3 L:Ujaidisl: Shysl wle
olde s o IS la s 5 ;)\)'jﬂdi&b Shysl 5 s a=L Springer (2002)
(s opl o3 el o3le VY 5 alidisos 5 £ (glyls WIS slac e 5l Ol 5el LSl STl
ol o izl S (65l e L5l Sl IS (550 e ldnes
Slarys 0 O S i S plal 1 sl 51K a Qlj_}aiuiil; el 3be & gl ls &S
'35 <! -5 Gentry and Springer (2002) .tas o ol (0 = alan B = S5

sosas [ (V0 BT bl Jole o 5, UL IS (6501 elidess 5



(O sl V606 Dbl 5 5l XY J cpler 5032) g8l O oz Ao oK 3 LBON g5 (glas gl s \Y

il oS S A gl S ST oy Sl eslisal L1 (ebiiees 2 ol bl o
Ly dazaly dglad 4ol Sl ey 5 dam 3 Gl S5 Ol 3 L sl Sl olies &
550 O (2bb 5 2lss 5 Pl s A 0dils S SOl Mo 05 e S
el s Sl eldsns 2 cnl als) o p Sl Bl s 00 2385 ) s
YL cle dale U 5l Laesle aea sl OLAS Lol CL:; S A eslaal LS-*:it shle
ol sty AV (i ol o3 5 ] GWT o b s s sy (/8

5 Sl sld > b Kyriakides et al. (2000) law 55 S50 ol 1 )i CotS wlie
V0 ol phae s A5 kS puldie o o e )5 S I O3 501 yils STl
L 535031 Adl o (45 V) whas 5y 5 (055 0) ol 7y wleos 5 53 5 &S
TS D o S sl gl b ik S s b S 1SS e L s Bl Ol
cr !5, Kyriakides et al. (2000) .S o jasiie (8 = (il "SLlS ) = (il
L LS Wl s 5 58 b (VA G VY ele o o0d & 1 sl
Rl o3 sl Gt WVE e Sl Sl s VAT el mas s ebees 2 sl
el Couzay 1/40 ¢ e s 55 kS e 6l plis S W s sy

e slaiylge OS5l s S lde pl 1ol adlas o ,lge elis
sl 0 0 ls S b « Hakimzadeh et al. (2016) L. s «5 ...l Hopper (1993)
oslial Olpe o [ late 4 il cpl A3 el OF (555 (BLEST Jole [ ¢
ol andlas ol elis .ol ot 1 b 5L andllas glacs lgs 31 Ol sl LSl
Glasaly (8 A) ssye slas il Joli &S ol eldses = 0 5 o3l YA (gl
sl 5 (S ) Osbsobsl sl (S V) Ol Cupde (S V) 6, Ssk
Gy S 51K o L1y gt bl e Ol 013 sel 23l ol (45 Y) (gols poiilasly
S g patie (B = alian T U = Sa 5D o S g sl Gl £ b S
adlas glac g whie plisST ele Jd>s o) 5l Hakimzadeh et al. (2016)
dloes 1y 05051 S ppmmen 5 Osasles 2 5l S A s Slees il s (L)
G5k bz paly VA Hsse slas sl glaalises 2 gl cul s pl S s S
JS 6l 5 VO (gl pilanl 3 paly Ve Oslsdlotel 3 aly VO Oles o pde /AT



YW e SN i (pae pats Slalge STl dlaly bawtin oo 01, e 5 5

J.:M di’}) )( ‘wl.:ia d’»‘ ;ﬁ‘}) Bl é\f 4J~pt> U’:'AJJ”T" BE .JwT S ddy /NY LQ}AJI
) ol ale LU 1 lasle aan sls 0L Jol il o5 A eslizad g0l Jele

ol s /AN s ol 2l s GWI g i s g Sls, 45 0 (47
Jb)})jﬂi&;\bﬁ@plﬂ) uﬂ)J J)‘ CA}; oja.;. udb\f}:&:ﬂw\ :Lf’b\i) éjxl-aﬁ
] w;)\}w.})}ﬁwi'\‘—\i'\ M

o5 laasl

Table 1.
Mean and standard deviation of the research variables
Variables Mean SD

perception of Teachers' diagnostic skills 15.03 3.75
Challenging level of class 14.88 4.07
Quality of teacher teaching 43.71 10.83
Math study skills 87.44 18.42
Math performance 16.42 3.73
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Table 2.
Correlation matrix between research variables
1 2 3 4 5
perception of Teachers' diagnostic skills 1
Challenging level of class 0.72" 1
Quality of teacher teaching 0.85" 0.76" 1
Math study skills 0.79” 082" 0.79" 1
Math performance 0.83" 079" 0817 083" 1
P7<0.01
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Table 3.

Regression coefficients of width from the origin predictors of math performance
Predictive Variables R SE P

Level 1 (Student)  Math study skills 0.64 0.098  0.001
Mean of class Math study skills 0.63 0.097  0.001
perception of Teachers' diagnostic skills 0.59 0.063  0.001
Level 2 (class) .

Challenging level of class 0.43 0.058  0.001
Quality of teacher teaching 0.37 0.051  0.001
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Table 4.
Interaction coefficients of level 2 variables with the slope of the relationship
between math study skills and math performance

Interaction of predictor variables R SE P Simple slope P
of Level 2 * level 1 slope -1sd E +1sd

Mean of class Math study skills *
Math study skills 0.53 0.079 0.001 0.001 0.001 0.001

Sﬁfﬁ:&tl&ztﬁguﬂ?zﬁﬁ diagnostic 46 0068 0.001 0001 0001 0.002

Challenging level of class * Math 31 (060 004 0061 0021 0.008
study skills

1 1 *
gﬂglyltsyki(ﬁfs teacher teaching * Math 6006 0002 070 0973 0977 0.980
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Figure 2. Simple slope interaction of the relationship between math study skills and math
performance with the average class math study skills (level 2 variable) at three levels
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Figure 3. Simple slope interaction of the relationship between math study skills and

math performance with perceptions of teacher diagnostic skills (level 2 variable) at
three levels
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Figure 4. Simple slope interaction of the relationship between math study skills and
math performance with the level of class challenge (level 2 variable) at three levels
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Table 5.

Coefficients of between-class variance of width from the origin and slope of math
study skill and math performance

Parameter Variance SE P

Between-class variance of the width from the origin of math 0.69 022 0.002
performance
Between-class variance of the slope of math study skills and math 1.86 637 0.003
performance
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