- - i PO s . r
Cstlwdyl 9 9590 (Mg sole @ iy § ,;/
WA sl - YA 0yl = om0 Jlo

WY .o .0 Lol

e a1

G dawsgio 8,93 by lodre sy i i1 5 Ud Ls ddlee (g5l e
IPAL- 0 daass Jl 3 o505k ol
ol e s
03l e P pg2lS ol
"398 ol e

WAL/ /Y e il s ol

Oliwl §p8 dhwgio 0)93 (k) Olalee upd5 (a5l Gilwdde gk (nl bl Gua
hdiee) g9 5l oy adlas cnl > Gimoh gy e WTAY- A0 uass Jlo > ofaile
5 oolatwl b (claib  3olai (¢ Saiges wloly 45 039 485 YIF sluws 4 (g,lol amals s Gl
sly b QBl Bged plgis 4 (30 9 ()02l Oledae 1B NTY 2 (90— (oS Jgi>
MR ap 290 phlaicalo 8 da g pslie 5 Leinly wilul bwg asliduyy 2y 5l Olsell
U550 s 50 45 dgy (+/AVA Fl5g,S W L) adle 3ive delidusy daodly ()95 3l cd)S
e Jo ool o e higel (M ype ey WS bl Joli
ooy lol Sl osls Jlowi g 30 (gl 29 Sl ¥ ggeoma U (o8590) S35z sbg (23590l bolg
Aoy o o i Limgy b5 A5 eolitel y3d 5 SPSS slaldley 5l 5 bl ol
Al Jo g ol ad (Bisel (Mo )l il Slod)loe o (5)lalne
ol SOk plsbe dilae )15 3529 Glolee uy5 (i3l (Bigel Sz 5 (oBigel bileg
Pede O eyl W G lee g dlins o Salee dhg 4 (iS00 oS Cul
Jeas 08 > pally cS )i @ D5 0 dnogl Sy lodre oy Lisu il 4 dsg b
0¥ e o laclee lal 5 S )3 0ad gilae g ool Sy gy sl
25t o181 6k wld see ol

R KRV IPCT PPN P N CA PR W LI - 51 1Y

Oyl sl (oDl ol31 oKl ¢ g5l dnly ¢ oy pole 09,5 =)
(mahsa.1971@gmail.com Jgime o) - 3l syl ¢ oMl 331 oKy (g5l sy o pole 09,5 =¥
Al sl oMol 511 ol ¢yl dlg ¢ 5y9LiS bj9el o @5 09,5 =Y



15 Oliwnli = A o )laid= 1 o Jlo= oldjol 9 Goisel gy — sole 4 pis s

Structural Equation Modeling in Teaching Effectiveness of Upper Secondary
Level Math Teachers in East of Mazandaran during the Educational Year
2015-16

Hossein Ali Zaraei
Ommo Kolsoum Golam Hosseinzadeh
Mahdi Charmchian Langroudi

Date of receipt: 2016.07.02
Date of acceptance: 2017.05.14

Abstract

The purpose of this study was to model teaching effectiveness of upper
secondary level math teachers in east of Mazandaran during the educational
year 2015-2016. The research methodology in this descriptive study was a
survey type. The research sample included 214 people among whom, based
on random sampling and using Krejcie and Morgan table, 134 math teachers
(male and female) were selected. The questionnaire was checked by the
supervisor, advisor and a panel of experts to ensure its content validity. The
data gathering tool was a researcher made questionnaire (with the validity of
0.929) with six parts including teaching skills, class management, in-service
training, problem solving skills, and educational tools, including 44
questions. To analyze the data, the descriptive statistics and inferential
statistics, were calculated, using SPSS and LISREL softwares. The results
showed that there was a meaningful relationship between teaching skills,
class management, in-service training, problem solving skills, educational
tools, and educational planning and teachers’ teaching effectiveness.
Structural equation revealed that 94 percent the effectiveness can be
explained by problem solving skills and teaching process skills. Regarding
the teaching of math teachers, it is recommended that due attention should
be paid to parents’ involvement in the educational process of their children
in order to encourage teachers to provide more activites, to welcome
students’ interaction with each other to study and provide solutions for the
posed problems in the class and to each problem solving skills to improve
students’ learning.

Keywords: effectiveness, problem solving, skill, teaching process
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Table 1
Kolmogorov — Smirnov Test Results
R Pz 3 g% : Z
35335 2y 43 582 4 lszz2 3%
4 33 D N'e EZ J £ S V.22 2
54220930 §EaiE 0 895 if
2 [ a. “ @ - B = (3
4 =g 2 hTg LVET ROE &
iy SgalsS
Sg3 yous] 3.213 4.277 3.799  3.466 3.466 3.671 3.196
Kolmogorov —
Smirnov
S (e 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Significance level
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Table 2
The correlation between variables and the effectiveness of teaching mathematics

Variable yie () (Samsad o > (p)cs I Lire g 0903 95
Correlation Coeficient Significance Level Test Type

Cunddgad Bjge! 0295 ** 0.001 !
On-job Training Spearman

o Copae 0.344" 0.000 0!
Classroom Management Spearman

wiigel oy 0.256" 0.003 o]
Educational Supplies Spearman

rvl*" d)’)C)L’ 0.263** 0.002 U")‘“‘:“"I
Teachers’s Planning Spearman

o b slac e 0.381°° 0.000 o]
Teaching Process Skills Spearman
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Figure 1

Structural equation modeling of the math teachers’ teaching effectiveness with an emphasis on teaching process
skills and problem-solving skills based on standardized cofficient
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Figure 2

The structural equation modeling of the math teachers’ teaching effectiveness with an emphasis on teaching process skills
and problem-solving skills based on t value
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Table 3
Standardized coefficient of the variables
o3 .
) % 3 Indicator &olazdl 053 laslil
! % Symbol Standardized
\& g coefficient
¢j %
=
O Ol oLy 5 s JUb slads) 554 e 2 U
Sewlite VAR00007 0.34
To what extent is the use of active teaching methods effective in
your students' learning?
To what extent are you skilled at teaching time management?
0955 )3 Legl edlgils g Liligel i U lacs Jlite bL)l olse a5 b
Scul 3o (UmwyS VAR00010 0.45
To what extent does your interaction with students and their families'
affect how you teach?
by s JLsb (slog) sl 1o oS ligel Gials slass (e 42 &
8585 vAR00011 035
To what extent does the number of students influence the
implementation of your active teaching methods?
LasTsl g 03903 dm g5 upd5 oy yd ylljg0] 20> (slovaiiS &y 5o 4> b
S Hssik VAR00013 032
To what extent, do you pay attention to the students’ remarks while
»  teaching and get their feedback?
— 9 . . I .
™8 S)l)55 3 S e sl p3Y Sge lalas Il 22 U
i 2 To what extent do you have the effective classroom management VARO00014 0.38
&£ skills?
= . c L e R "
J ol atbly (o sl RaSe L Gligel il Jobd 5l e 42
S8 oo Jluiital (IS )3 008 2 lae &Yl v AR00015 0.47
To what extent do you welcome the students’ interaction with each
other to provide solutions for questions posed in class?
SoS o el jpd Jowans d5l3 50 (pdlly 8 )lie 5o an U
S35 )] gyt b oW B S0 VARO0016 0.50
To what extent does parents’ involvement in their children's
education process help provide more activities in class?
Al 05 erge (AT ) dlie > Sladigy slpl ie 42 B
B9 S x5L VAR00019 0.47
To what extent can the implementation of problem-solving methods
in your teaching improve students' learning process?
(o Lo ()35 domi 290 Crge (> (S30T0b o3l (e 2 b
©95 VAR00020 0.39
To what extent can the implementation of lesson planning improve
your teaching result?
S o o3l oy 5 ) (90l yils S ylie 3l lise 4 U VAR00042 0.62

To what extent do you let the students participate in your teaching?
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d)-.SJL:’. [ u:—l.' ) dlr?bo).u”ﬂ bybwdui u\)...o:b L

90 (UumsS VAR00043 0.46
To what extent does your familiarity considering the change in the

)
—5}: Z; lesson contents enhance the learning of your teaching?
% 2 Ql},.abi;_sl:dl_ﬂy L allas |y oy LSS 0l o lad (l5a0 a2 U
Q
2 E Sy v AR00044 0.54
3 &  To what extent can you change the assignments to fit the students’
3 £ ability?
HE Ul e 3 gl 90 Slslls & d25 bl Lo lise a2 b
Sas8 osliwl ey VAR00045 0.68

To what extent can you use the active teaching methods according to
the individual differences of the students?

S o 03zl oSl aline o gl e 5 U
To what extent do you use a model to solve the problem?
S b Ul eyl > ()R89 gl alie > 53 50 42 B
To what extent are you familiar with probing method in teaching to
solve the problem of teaching?

C)—" JEL.MA dlﬁ J> o‘) :GU 3 Ol)'?‘]u::‘jb ‘_5)5]55 9 u.d)h)l o‘)'.,..p a 14
S48 oo JUil 0 VAR00048 0.68

To what extent do you welcome the students' creativity and
innovation in providing solutions To the problems raised?

TS o 03] alino w8 (gly o jlagas 5l liee do b

VARO00046 0.56

VARO00047 0.63

Aiwa o la g

Problem-solving skills

To what extent do you use the charts to make the problem VAR00049 0.55

understandable?
e > gl Uadg (9051 o9y 5 amd s 0jlal (l3g0l Sl 4 lse a2 b

a8 ool yAR00050 0.58
To what extent do you allow the students to use trial and error
method to solve the problem?

39l slas Slaye (ke adyy yasli Aad o i ¥ Jgis (S8jlp cladasuie 45 jshilen
(oo cnl Giln sl 550 sline canl Jao b (0l 0Ly o5 il e +/-YF il (RMSEA)
9 (AGFI) X" CM—A"‘ L)“’)‘)—’ u.ﬁ9_§u) ua.>l_w c(GFI)u»)I)_: @9—1‘) UDL.» L;u)su OO \jl)
aiy) oLl as ya il Jhe (Bl (sl S5 sl a5 Wil e Ll Jlade odg (Sud5
303 gy il 5553 Jde Al yho 4 S S005 Jde gl (RMR) oiledl Clay e (1:5le
3l5T A y3 ay (VPUFF) g8l (oS i ppimads b o cnlio juiyline ol 43 51 Jue o

ol o (S8l sl a8 Wb o ¥ 5l oS lude opl a5 wsb o VAV ol (VEO)
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Table 4
Fitting Indices of the effectiveness model

df P v RMR  AGFI  GFI CFI IFI RMSEA ;)4d>l“
ndex

)pliu
Values

145 0.081 169.44 0.062 0.85 088 097 097 0.036

2

V4

=1.17 <3

AF aiis > s)loe 5 Gyl A8 clac)lpe yuxio 93 . Xdgy ) e 4 (5) Lo sladldlee
Slc)lpe 4 Cud )5 W5l slacs)lee g WS (oo (S |y eyt (S Sl uillg o)

Dgd oo Cps w5 Al e, lee
i 1= 0.44% alio > clocslgo + 0.59% Ly, 55 Sis),5 (ot lge, Errorvar.= 0.0072, R? = 0.94

(0.14) (0.14) (0.013)
1.97 2.36 0.56
Effectiveness = 0.44*problem-solving skills + 0.59*teaching process skills, Errorvar.= 0.0072, R? = 0.94
(0.14) (0.14) (0.013)
1.97 2.36 0.56

e o sbac)lee = 0.75% oy il )3 las)low , Errorvar.=0.14, R? = 0.56

(0.15) (0.054)
4.46 2.55

Problem-solving skills = 0.75* teaching process skills, Errorvar.= 0.14, R = 0.56

(0.15) (0.054)
4.46 2.55

S5 o g Sy
Ol 3y dawgio 0)93 Sy plolre gy (iSu il fge Jelos oy igh LS S
On &S e ol Wae edly Lo 1 ol s bl e WA ey o o olssk
ool o 0y demg (g Lire sy Lol Gladee oy disuily b anle gl
(YA GhlSer g (6500 (WAY) 29y s g (el by ol plosil (glajimgsy b yimgl
ol g (Y2 8)383lag(VAY) ohlSem 5 )85 (Y1) oy )8 VYVY) (i ((VWA+) 5o
b oigd opl a0l 3529 (650 Lre bLS)l oy 5 (i Jl g WM Copde o (pien
oS i ly b s gl o el st (VM) Gl Lausgs o ploxl gl
bug oad plwl glaimgh b (imgh opl a5ui )l 2929 ()b e alaily 35 (5L, (lalee
2l Olelae oyt (pisufly dis o glac)lhe o sl guen (VIT) Sl 5 1SS
L1955 ((IFAV) linds bauogs 0 plosl (clo gy b ingly cul @5 3,3 Sgng ()l Lne e
Usno b5, oo yts (ot Sl g (obi90l olog o Conl gunod (Y240) (st 850 pols g (Y+)))
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