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Abstract

The aim of this research was to determine the role of teachers’ professional
competencies predicting mathematical achievement of students in regular and
special schools. To this end, a sample consisting of 363 boy students of high
schools in Rafsanjan (210 from regular schools and 153 from special schools) were
selected. To measure the academic achievement of the students, their math scores
were used and to determine the professional competencies of math teachers, a
questionnaire was used. After exploratory factor analysis of the questionnaire, three
factors including competencies of cognitive, affective and skill were identified. The
Cronbach’s alpha coefficients for the fundamental factors were found to be 0.88,
0.87 and 0.83, respectively. The results of the convergent and discriminant
validities showed that the questionnaire had sufficiently good validity. Then, math
teachers’ professional competencies from the students' point of view were
prioritized. The results showed that between competencies of cognitive, affective
and skill of math teachers and mathematical achievement of the students there was
a positive relationship and that its amount in special schools was more than regular
schools. It was found that skill competencies of teachers in regular schools and
affective competencies of teachers in special schools can be predictors of the
students’ mathematical achievement. Finally, the importances of professional
competencies in the process of training, attraction and performance appraisal of
math teachers were emphasized.

Keywords:  professional  competencies, academic  achievement,
mathematics, regular and special schools
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0.70 O')'Vlu:‘jl" u"l’) M éé) 9 dii"‘“’l’ L5'~u9s A
8. Ability to answer and solve students’ math problems of students
072 by o> (hjeel yd dbled g by Jlie jleslizel A
9. Using examples and evidences in teaching math
€83 g Jos Copu b (8 g 338 Jluwo 035 > V-
0.59  1o. Solving numerical and mathematical problems with speed and
accuracy
w3l Sliyes Jo > Jlb oS Lt 4 ligel i cut 5 W)
045 11, Encouraging students to participate actively in solving math
exercises 3 8
b & s ligel B (slajls g BMe ol 15 g a)e Y  §
0.68 15 Taking into account the students’ interests and needs regarding v %
1415 538 math 453 g
2by Jlae Jo cax ligel i )3 (6)en g olsd amgy Dbl AT g E
0.61 3 Creating a spirit of cooperation and collaboration among students to ﬁg 8
solve math problems =z
0.59 2l pealie (6, 80L 4 s ljgel yily 1305l bul N
14. Motivating students to learn mathematical concepts
obyueys cole 4 4 gl Qlyicpbuolc sbedbsa btz ol N0
0.59

15. Giving freedom to students to choose scientific activities with
respect to topics of mathematics
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071 by oy & Cand el 10 3> i 4 slezel il NS
16. Increasing students’ self confidence in mathematics
L;plg) 0309 w~5 d‘/u u])y]uf»‘) O cuwliol ol wLQ) u.:.mlf Y
049 17, Reducing inappropriate competition among students to gain math
score
0.66 2y B> cole u*>5"-‘ sl Q')'?iu:‘jl" Jiles alzEl A
18. Increasing students' willingness to learn new mathematical topics
0o 3 Oligelotaly ok byl ey ) el wgldd Sl gy A

0.41 =2k
19. Avoiding incorrect judgment when assessing students’ learning in
mathematics

Lol o cdlae cole) g oo ,SL5 o (wpd wllo slo colBy sl Yo

0.62
20. Creating healthy competition among students and just being
0.68 51, Providing an appropriate environment for students to learn math
concepts better
0.61 Ohgelomshy 4 5l 0590 (Slusle slo SiST bjgel Uy VY
22. Ability to tech students the required computational techniques
0.58 Oligel yily (6350L o pde g (Bl (IS o)l LUlg YY
23. Ability in math class management and students’ learning
0.47 by el plsl glisly > oligel B3l @ plate (pol> 5)555L VY
24. Giving regular feedback to students for doing their math activities
2.2
0.56 Y £
25. Regular evaluation of students’ academic achievement in math and Yy 2
12.38 4.71 taking the necessary decisions 453 &
i . . . 5]
0.64 Olisel il sl dos eyl cuoyd ()5 wal )3 YF 32
26. Providing opportunity of practical activities for students ="\3 %
0.62 By oD L)l o iz cbasyaly ookl LYY
27. Using different strategies in teaching math
Olisel il > Joli g S8 a9y Gyon sln piY ©lee VA
0.60  »g. Having the skill needed to foster a spirit of thinking and reflection
in students
Olisel yily ol y cMSie 5 o 28 9 2ok caps cplls L LS YA
048 79, Communicate with parents to plan and solve students’ math
problems
0.44 by oo Ubieel 33 oyl g (o)l Jolwg 5l odlizul LUl X

30. Ability to use audiovisual equipment for teaching mathematics

EbiasS Wl oy i ooliul T EligyS W ) deliiny (lisl cubl) " LLL s sl
Sl ke o col fole Sy 4y bgpye slo 5 (90 (Sluad Olie 65 ojll el (Sl

1. Reliability
2. Cronbach’s Alpha
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Table 2

Reliability coefficients for the questionnaire of math teachers’ professional competencies and its scales

soliiioyy Sl sl Suwnls bl b Suwls (BLd b Suwls b oo
Lo Skill Affective Cognitive
Questionnaire . . . Scales
competencies competencies competencies

0.93 0.83 0.87 0.88 gligsS sl

Cronbach’s alpha

99 5l Lo ol ) oliduny ojle 2y el Sl (B9 pleie 4 (BLaST ele Lo 0gMe
&S ylie 4 LS olg) (KB olgy g [Nen olg) 1l edlatul 15 ol e S0d by,
5 b (VO cohlen 5 ()5L) 315 o)Lsl S (o e 1) HLad 3)90 (9o Jole b ySSLits
[Re2 (2lgy s sl (AVE) Yo 3)9])% wibyly ke Glgie b 1) pals (VAAY) \)5\/
oS oobel it | San sy sl wisly +/0 5 YL AVE (s oS la lole .53, b yo
2by ohwd sl gla Sinls doliiinyy sl Jole AVE j0lis ol odol ¥ Joso jlad (g9,
Gl Sod oy odianlis a8 sl o +/0 51 55,5 a5 Kad o s )

Aed Jitwe (Jg alide (5)l5 blod 4 (o> &S ola Jele JMatul 5 s pdipled p (SS& o)
s il b ole S5 b Jole o (Stsed yioee j| 55,5 Jole ,n AVE jlaie 515,15 o L
(St jodome & o> 53 ()b pe pdlie (VoOVF (LS g ()5L) conl (SSE g, »
1 sl (3555 b Jole 90 4 50 (Siuon jl o Jole dor 41 AVE (23ls cusla Jole
D) 0gmg by e slad s sla Siuols dolidus y Jole dw yo (gly SS&5 s,

Jole ya (el (ol a3 (69)) AVE [aslis 5 baJole (Ko jodone =Y Joso

Table 3
R-squared between factors and indicator of AVE (on the diagonal) for each factor
3 2 1 Jole
Factor
061 $3d b Suwls N
1. Cognitive competencies
0.59 0.37 Aol gl Fals ¥
2. Affective competencies
0.57 0.42 035 ke sl Sl ¥

3. Skill competencies

1. Fornell & Larcker
2. Average Variance Expected
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Sl g ooy ibyly o 5l (ol ol (b sla Sunld (o Coggl cas bl
Ol Sl b (Sils glgl polulyy Gligel joly Jlaass Copiny Gugtn 5 daly ome
A ool (ylojen ogud 4y w5y IS g gy (Sined o s jl e 4 5L,

sl
e gy oped ST g Bl ((SuS (xS wyulil Bl (o Sike j) Lol b
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Table 4
Descriptive statistics of research variables
SHaS 2 e Sl oy Bl el Sl gy b e
Kurtosis ~ Skewness Max Min 5yl Mean s yde Variables
Standard Type of
deviation school
wle
0.55 -0.88 5 1.80 0.73 3.87 ol St
Regular Bl gl 2l
i Cognitive
0.27 -0.69 5 1.70 0.72 3.84 v competencies
Special
-0.40 -0.22 5 1 0.82 3.46 @b ble ey ool
’ ’ . . Regular bl -
" Affective
-0.27 -0.44 5 1.20 0.82 3.49 v competencies
Special
-0.58 -0.08 5 1.67 0.78 352 @b B
Regular e slo Sl
0.08 0.09 5 1 078 153 %S Skill competencies
Special
wdle
-0.69 -0.49 20 7.50 3.06 15.33
Regular ok 0yed
2035 -057 20 7.50 295 15.66 oot Math score
Special

s ¥ ) 5V S0 5 oS ey Lo puite 51 pliSed sl pasedio ¥ Jsds )3 &S jolailen
ol (L5 s mmen 295 layeize s 4 (5l (19%) " Jd 5 Siabl s b sollas (ol
oo sl s (ol 50 (:Silie izmem 9 (Sb) i S8 Sla Sl (5:Sle

I R b Sz Sl e 5 ol

1. Tabachnick & Fidell
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Sl w563 gl (cai Coglyl g At 15 )95 (cld >

Lpd o i) LQ)T G\ Caglgl g (ol Gl lad s gl Kol Cundg V5O Jolis

gl il o8 3 Loby s (Bls sla Suawld (cais coglgl 9 3,5kl Bl ool ¢ pSle =0 Jga

Table 5
Mean, Standard deviation and ranking of math teachers’ cognitive competencies from students’ perspective
3, )ikl Glyil Sl el gl Sl
Rank Standard Mean Cognitive competencies
deviation
1 0.87 422 prl’) o Mh[ﬁw 9 ‘W L) J.AK dul A
1. Familiarity with Mathematics content and concept
3 0.92 269 by ey ligel il (LB sle s gl 5l 28T Y
2. Awareness of students’ previous knowledge in math
oo Cole s pin )3 oligel il 5l ags wllasl bgy oo Y
7 113 371 3b)
3. Clear statement of expectations from the students when teaching
math topics
08U lbcusdge O‘j}oiuﬁb ol Lglmd;’.&yoi ob blsyl ¥
10 1.10 3.52 S5
4.Linking math lessons to various situations of life
2l pelas (6300 4o O‘j}oiuﬁb 68 sboglw cals 0
9 1.03 3.62 5.Recognizing individual differences of students in learning math
concepts
5 L07 187 Oligel sy pad 9 Sy w3 oy eys ol &Iyl 5
6. Presenting of math topics at the level of students' understanding
9 I plie G @ S5 g e gladlie 5 eatlie b )b ggpd Y
6 1.20 3.79 =5l
7.Starting teaching with concrete concepts and examples, and moving
towards general and abstract concepts
8.Ability to answer and solve students’ math problems of students
3 103 401 by o> Ghjeel yd Jaled g la ks jleslizel A
9.Using examples and evidences in teaching math
€83 g Jos Copu b (02 9 338 Jluwo 5 S )+
4 1.05 4.00

10.Solving numerical and mathematical problems with speed and
accuracy

bl blod 5l ol ol (BLd Gl Stnld o Sl o oy Lt et b o90)l @l
w2by ol Bls sl Siawls g o qoplpl (F=YSVIOF df=2 p<-/+)) ol Jl e
Sla Sauls ol (asein b Jgdo )3 a5 jghilen 58 car coglyl oL a0l L2l ol 511,
Stgld 53 (23l ol il ead iy gyl ols (ligel il B Jl Sl ol (B
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03,8 a1y ) 025 (ol 555 U5 laccasion b gl s Ly
igel il o 5l oby oy dble sla Stuwls (oan Coglgl ¢ 3)lxliul Bl ol (W Sbe —F g

Table 6
Mean, Standard deviation and ranking of math teachers’ affective competencies from students’ points of view
45, 3ylaikiel Blyal Sl ible b Sils
Rank Standard Mean Affective competencies
deviation
w3l Sliyyes oy Jleb 28 )lto & g0l ol 5 )
6 L15 343 1. Encouraging students to participate actively in solving math
exercises
7 107 342 by 4 Cus ljeel il ol o 3Me ol )3 asgi 3)ge Y
2. Taking into account the students’ interests and needs regarding math
ok Ples S car Gligel s 3 ylSan 5 (gl 4, slom] Y
3 117 3.56 3. Creating a spirit of cooperation and collaboration among students to
solve math problems
h 115 167 by pealas (63800 & Cund ljg0l il 3 05501 sl ¥
4. Motivating students to learn mathematical concepts
by cale e gl lael b ale claculabay Olssl gl b
9 1.20 330 5. Giving freedom to students to choose scientific activities with
respect to topics of mathematics
g 133 138 by gopd A Cans a0l Dy 50 i & slazel iulj8l &
6. Increasing students’ self confidence in mathematics
prl’) 3% wf ‘_51): u‘)}“iu‘*’b O WLALJ L;llh wlﬁ) UA&K A%
10 1.24 3.29 7. Reducing inappropriate competition among students to gain math
score
2 1.16 3.61 Lr”l*) L cole &9"' dlﬁ ul)?"‘uw‘-" J‘L‘” u“il)sl A
8. Increasing students' willingness to learn new mathematical topics
w9d 30 lisel sl (6550L obsyl lej yd ol gl il sy A
5 1.19 3.48 =2by
9. Avoiding incorrect judgment when assessing students’ learning in
mathematics
4 129 354 sl o i coley g (0,85 o (owyd Wl b cold) db) N -

10. Creating healthy competition among students and just being

Cglis &S 3l L ek gl @IS by old Gible (o Stuld pogad d cpizen
O o onlply (P22 N A=A P<+/o)) ol Jbiine bl Lld b Staols e
32 &S jehailan 3,8 can Cuglgl L ligel 5l oBwd Sl 1y ol s ble cla Sawsls
i Cogll s el jils oBas 5l sl olhws dble cla Siuls sl jastie £ Jod>
ol maplie (6353l A cans ljgel Sl 55 05551 byl (Siwold > ol olped Ll ond
ol oy cnS sl lgel iy e culiel sla cold,y el Siwold > g ad, oYL

Slo3)S S |y as) ony omb
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Table 7
Mean Standard deviation and ranking of math teachers’ skill competencies from students’ perspectives
43, 3kl oyl wSole ol sl Sl
Rank Standard Mean Skill competencies
deviation
w3y melie it 653k Car gl I sl e bame Sl
4 L15 3.60 1. Providing an appropriate environment for students to learn math
concepts better
2 1.20 3.73 u‘)?“u“’" 45l 290 @l"‘“’l’“ sl S u*’)ﬁ"l @uy v
2. Ability to tech students the required computational techniques
3. Ability in math class management and students' learning
6 1.13 3.55 by ol plosil glisly j> (ligel B3I 4y plate (ol 5y655L ¥

4. Giving regular feedback to students for doing their math activities
5 3551 g (5by 5oyd o Gligel il (uasd byl plate b)) O

7 1.13 3.53 ey
5. Regular evaluation of students' academic achievement in math and
taking the necessary decisions

8 1.23 3.32 ub?"‘uﬂb dlﬁ e glacol Cuoyb L'JQ)'{ r’“l)ﬁ 4
6. Providing opportunity of practical activities for students
by (yd eyl iz glad paly 5l eoliol Y

3 1.09 3.72
7. Using different strategies in teaching math
Oligel il > Joli 5 S8 a9y (y9n sl p3¥ )l A
5 L.16 3.59 8. Having the skill needed to foster a spirit of thinking and reflection in
students
10 1.30 2.34 Oligel il (o) oMo 5 Bl 28) 5 25k ez cnlly L bL3)1 A
9. Communicate with parents to plan and solve students' math problems
9 1.55 2.72 u‘ol") SO u*’)?"‘ 2 Sl 9 &b Jil‘”’9 )| opliul L?u?; A

10. Ability to use audiovisual equipment for teaching mathematics

O gl &S oy Ll pen b gl @l 35 ol ol S)lee SlaSiuld (ogad )
O e olple (P=0SFINYA A=A p</o)) cadl Gbame ilol bl e Sl
28 pobailen 5,8 sty Cuglyl L olseel il s 51y oby s (Sl sla Sianli
i Calsl L lsael mals o8 by s )l sla Siuals wul Lasuie ¥ g
39l oIS oSl Cupte 5 bby NS oyl LUlg (Stawls > b, s b end
Oligel sty (ol MSe g Bluwo ) 5 2ok e nlly b b)) (Stals o 5 4) VL

by e cdiiy g ol ohed Gl sl Sials gyl on U] tegd Jlgw
)13 dgmg dlaly o5 g (odle ywylhe 590l il
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Table 8
Correlation coefficients between the variables in regular and special schools

Regular schools (¢ls yw,lbe

5 4 3 2 1 Variable
1 b ol Siwwls )
1. Professional competencies
1 0.72%% Sld b Swwls Y
2. Cognitive competencies
I 0.52%%  0.68%* ol Gl Fanls ¥
3. Affective competencies
1 0.55%*  0.59*%*  0.76%* Glee gl Saals ¥
4. Skill competencies
1 0.32%* 0.27%* 0.27%* 0.32%* L?éb) M ""9)“"“J H
5. Mathematical achievement
Special schools o5y ,lhe it
5 4 3 2 1 Variable
1 by gla Sawwls )
1. Professional competencies
1 0.73%%* el b Suwls Y
2. Cognitive competencies
1 0.54%% (). 73%* bl b Suols Y
3. Affective competencies
1 0.58** 0.60** 0.77** L_SJ.)LG(O LSLB( f‘/"." '..L‘s .\‘
4. Skill competencies
1 0.48%* 0.53%%* 0.46%* 0.55%%* ‘_;“”L’) M L"3)““"" H

5. Mathematical achievement

p<0/05" p<0/01""

Mt I gxe (gylol Llod 1 asal Cands  (Sinwod culps cul jastie A Joda 3 oS jshailen
2y e Chydy 5 8Ly e Gl o Siwld  (Sed cops g (p</4))
o) Sl aoes cpl el (1=2/YY) (oole wylse I g (r=2/00) Lol o)lae )3 jgel il
S b Suold Sl 8by ol d  odle pujlie 4 Cund (B ()lie 5 45 ol
SRl sl il (ool (leass eyt Al i VL (oo 5 (bl (3L2)
5 M/" - wl)..o Qsl.é.'{ Oy i cdlcté/p s ,_iw..a/“ 5L &l}il uL.n 3 céb .\.tab& & ylia
u..ol.,) u‘).ub u.n.lo‘.c Lgl.bu_iwut.o L ]oy).o (I':’/AY‘) uolb- L)“’)‘M 9 (I'Z'/YV) d)l.c L)“’)‘M
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Table 9
Predicting mathematical achievement of regular school students based on math teachers’ professional
competencies
ol 3kl ol s ol 3 )bl ol
e
p t Standardized coefficients Unstandardized coefficients J
Model
B SE B
0.001 9.28 1.12 10.36 b Jlade
Constant
0572 0.57 0.06 0.41 0.23 B sla Sl
Cognitive competencies
0581 055 0.05 037 020 le sla Sl
Affective competencies
0021 232 0.24° 0.41 0.95 Sl sl Sl

Skill competencies

p<0/05"  p<0/01""

Gl Siuols gl w5l ol osel gyl size pdaw ¢t oylol ol yons 4y ygm )Ty culps A Joda p
Syl I pae g Cuto 008 dnim (B=/YY P<-/40) Gl sl Sl ladd (lad >
g B=+/+5 p>e/-0) Bl o Sauwls bl wul (oole oyl olieel il 5l Juass
by eass Chyiy Jbbme odlS Swie (B=r/c0 p>e/e0) bl gl Suwols
A (odle o)lre 50l il

gl ploly pols oolae (lisel il (ol e Cérty Guihn pepad ) pnizen
(RP=0 /%) 038 o s |y ol ywlae g0l sy oobyy (duasss
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Table 10
Predicting mathematical achievement of special school students based on math teachers’ professional
competencies
ol 3kl ol s ol 3 )bl ol
e
p t Standardized coefficients Unstandardized coefficients J
Model
B SE B
0.001 685 112 7.68 b e
Constant
0369  0.90 0.10 0.44 0.40 LS Sla Sl
Cognitive competencies
0.004 295 033" 0.40 1.18 bl glaFonls
Affective competencies
0102 1.64 0.18 0.41 0.67 Sl Sl Sl

Skill competencies

p<0/05"  p<0/01”"

Elgl o 3l odel ()b dxe gaw g t o)l slyen 4 oS, colps Ve Jgi
5 Cute oS wiie (B=o/YY p<e/4)) Lible (cla Suwls bid (cldy gl Siuwls
s eln il Ll ol oglie lipelgilhy oiby s dpin b e
it f3nn o355 i (BN D+1-0) il o Soaals 5 (B=-N+ p>+1-0)

A ol eyl l5gel 2l b, Juass

S5 4o g oy

Slaal giog )5 HAS 80 Jeloe (py e J1 S lgis 4 plodae Jge (18 9 Cuonl 4 axgi L
Ololes (6145 danwgs 900 cpizen o (YOF (LlSed 5 (alle) Goygp 9 Ubjgel (S 9 (oS
(Slapd 9 By (Ble splb) ol @ 5l 3y90 sla Sl ) LT )8
by ol Gl sl Suold asliduy 2lgy 5 bl Cumdg Il (Giagh ool o (VY
g ble (Bld ol Saold Jold (3L, o> sl o Sanld s 35 jasule
b oSl cpl bl el o 505 sy Caglyl 5 o GL0lis0l Ll o505 5 ke
PS4 13,8 et g kb o ol g le Lmyle hisel il bl Lleass
Sl ) ligel s (Sl et it ihn Ul sl o Sals

Sl Suold i ad b gw S 5l b Sl glgl ogad 3 ol Giagh le al
(Vor5) 315 5 og il 5 (Y+)o) (Sho dY++¥) Siltul (Y+-A) Ll cldllae 55 (e
&S o)l lged Sl mlie 050 0 (SNwld Las porbs b S (gaw 3l g )b cdsllas
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