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ABSTRACT
Received: 17 Nov 2024 The present study aimed to assess the level of awareness of teachers in Golestan province
Accepted: 25 Dec 2024 regarding the signs and causes of math anxiety in students. This research examines the
Available Online: 31 Dec 2024 impact of teachers' self-awareness on their understanding of the causes and factors of math

anxiety in their students, as well as the influence of sociological variables, including gender,
teaching experience, educational qualifications, teaching location, teacher status, and
teaching level, on the extent of this awareness. The research method was descriptive,
specifically a survey. The statistical population for this study consisted of all teachers in
Golestan province who were in service during the academic year 2024-2025. A cluster
sampling method was used to select a sample of 187 participants for the study. The validity
of the questionnaire was confirmed by experts in the field of mathematics education, and its
reliability was determined using Cronbach's alpha coefficient: 0.86 for the 18 five-point
scale questions and 0.79 for the 18 four-point scale questions. Data analysis was performed
Keywords using SPSS26 software, with descriptive statistics (frequency percentage, mean, and
standard deviation) and inferential statistics. The findings of the study revealed that the level
of awareness of teachers in Golestan province regarding the signs and causes of math
anxiety in students, with a mean score of 2.85 and a significance level of 0.000, was higher
than the theoretical mean of the population (2.75). Additionally, significant differences were
observed in the means of groups related to the variables of teaching experience, teaching
level, and educational qualifications, with significance levels of 0.049, 0.000, and 0.003,
respectively. According to the teachers, math anxiety exists in the classroom, and teachers'
anxiety does not play a role in creating it in students. Moreover, parents' math anxiety has
a significant impact on their children's math anxiety. Furthermore, there is a weak but
significant correlation between the "teachers' self-awareness of math anxiety" scale and the
"teachers' responses to their knowledge about the signs of anxiety in students"” scale (p =
0.03, r = 0.151). However, no relationship was found between teachers' self-awareness and
their observations of math anxiety or their responses to the causes of anxiety in students.
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EXTENDED ABSTRACT

INTRODUCTION

Mathematics plays a crucial role not only in enhancing academic performance but
also in strengthening practical decision-making abilities (19). Its value extends beyond
academic achievement; mathematics fosters logical thinking, which is beneficial and
effective in everyday activities. Mathematical computations help in enhancing problem-
solving skills (2). A common question that arises is why some individuals can easily solve
mathematical problems, while others consistently face mental barriers that prevent them
from finding solutions. Individuals of all ages utilize mathematical reasoning in their daily
activities. Working with quantitative information is essential for decision-making in daily
life, and problem-solving plays a key role in mathematics learning.

In addition, anxiety has been found to interact with cognitive processes such as
attention and memory, further complicating mathematical problem-solving. For instance,
individuals with high levels of math anxiety may struggle with working memory, making
it difficult for them to retain and process mathematical information efficiently. This can
create a cycle where anxiety exacerbates cognitive challenges, leading to further avoidance
or difficulties in engaging with mathematical tasks (9).

Given the pervasive nature of math anxiety and its impact across different age
groups, addressing this issue is crucial for improving mathematical learning outcomes.
Educational interventions that focus on reducing anxiety and enhancing problem-solving
skills are vital for supporting students and individuals in overcoming barriers to
mathematical understanding and application. By recognizing the interplay between
cognitive, emotional, and metacognitive factors, educators and researchers can better
understand how to facilitate mathematical learning and decision-making processes, making
mathematics more accessible and less daunting for learners (10, 13).

In conclusion, mathematics is not just a subject for academic achievement but a key
element in developing practical decision-making abilities. The role of math anxiety as an
emotional factor in mathematical problem-solving is significant and requires attention.
Understanding individual differences and their impact on math anxiety can lead to more
effective teaching strategies and improved learning experiences for individuals across
various age groups. The present study aimed to assess the level of awareness of teachers in
Golestan province regarding the signs and causes of math anxiety in students.

METHODS AND MATERIALS
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The research methodology of this study is descriptive and survey-based. The
statistical population consists of all official, contractual (with teaching contracts), and part-
time (without teaching contracts) teachers in primary and secondary education in Golestan
province, who are teaching during the 2024-2025 academic year. In this academic year,
there are 7,025 teachers in primary education and 5,583 teachers in secondary education
across the province.

A cluster sampling method was used to select participants from schools in the 14
education districts of Golestan province. To collect data, the research objectives, along
with an electronic link to the questionnaire form, were disseminated to primary and
secondary teachers in 14 educational districts through a directive from the provincial
educational group. This communication method facilitated better access and more effective
participation from teachers in the study. Additionally, information was shared through the
"Shad" messaging app, with the cooperation of head teachers for grades 1 to 6 in primary
education and for the first and second secondary education levels.

Out of 12,605 teachers in primary and secondary education across the province, 187
completed questionnaires were confirmed for inclusion. To gather data and achieve the
research objectives, the Polacko et al. questionnaire was used. The questionnaire included
two sections and 42 items (questions). The first section of the questionnaire addressed six
sociological variables.

Additionally, for data analysis, SPSS26 software was used at two levels: descriptive
and inferential statistics, to answer the research questions.

FINDINGS

The first research question examined the level of awareness among teachers in
Golestan province regarding the signs and causes of math anxiety in students. The results,
based on a one-sample t-test, indicated that teachers' awareness was significantly higher
than the theoretical mean of the population. The "level of teachers' awareness" scale, which
was derived from the average of four subscales, showed a mean higher than the theoretical
value of 2.75, confirming that teachers have a strong understanding of the signs and causes
of math anxiety in their students.

The second research question investigated the impact of teachers' self-awareness on
their understanding of the causes and factors of math anxiety in their students. The findings
revealed a weak but statistically significant correlation between the "teachers' self-
awareness of math anxiety" scale and the "teachers' responses to their knowledge of the
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signs of anxiety in students™ scale. This suggests that teachers' self-awareness plays a role
in how well they can recognize and respond to math anxiety in their students, although the
correlation is relatively modest.

The third research question focused on the influence of sociological variables such
as gender, teaching experience, educational qualification, teaching location, teacher status,
and teaching level on teachers' awareness of math anxiety. The results showed significant
differences in the mean awareness scores across various groups based on these sociological
variables. Specifically, teaching experience, educational level, and teaching stage were
found to significantly impact teachers' awareness, with teachers in different categories
showing varying levels of understanding of math anxiety in students. These findings
highlight the importance of demographic and professional factors in shaping teachers'
perceptions and awareness of student anxiety.

Lastly, the fourth research question explored whether math anxiety among teachers
themselves influenced their recognition of and response to math anxiety in students. The
findings indicated that while teachers generally recognized math anxiety in students, their
own anxiety did not appear to play a significant role in the emergence of student anxiety.
Additionally, the study found that parental math anxiety had a more considerable impact
on students' anxiety levels than teachers' own emotional responses, suggesting that external
factors, particularly at home, may play a significant role in student anxiety.

DISCUSSION AND CONCLUSION

The aim of the present study was to assess the awareness of teachers in Golestan
province about the signs and causes of math anxiety in students, based on their own
experiences during their education and in their teaching practice. The results showed that
teachers' awareness of the signs and causes of math anxiety in students was significantly
higher than the theoretical mean of the population. This finding is consistent with Willis et
al. (2024), who suggested that teachers' skills in qualitative assessment have a negative
relationship with math anxiety and academic procrastination in students (14). The study
also found that teachers' awareness was weakly and directly correlated with their teaching
experience and educational level. The higher the experience and qualification of the
teachers, the greater their awareness of math anxiety, which can act as a preventive factor
in reducing anxiety in students. This is aligned with Szczygiel’s (2020) research, which
highlighted the importance of teachers’ behavior and lack of anxiety in promoting students'
self-esteem and reducing their math anxiety (16). Teachers with greater awareness can,
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therefore, contribute positively to lowering math anxiety in students by recognizing its
signs and addressing its causes effectively.

In conclusion, the findings of this study underline the crucial role that teacher
awareness plays in identifying and addressing math anxiety in students. Teachers with
more experience and higher qualifications tend to have better awareness, which can serve
as a protective factor against the development of math anxiety in students. The study also
reinforces the idea that teachers' emotional responses, such as their own anxiety or lack of
anxiety, significantly influence students' experiences of math anxiety. Future research
should explore the specific mechanisms through which teacher awareness and behavior
Impact student anxiety, and how targeted teacher training can help mitigate math anxiety
in educational settings.

Y'Yy



&

P @0y Skl Jle g We 5 Gl Gl plalzo (RET Gl (hoxin

&t

Al s (olSam 3 olRisly ¢ sl Lbsgel 09,5 oY
Ol)i‘ ;OLZ}lf ‘OL;'}K oKl ‘Lgbl“ AL d)‘.‘fa 59:75.&;5]) Y

>

ol 43 ol (gl il (o) sl o g @M ) llS gl plolas (2T liee homis Ban b pol iags
5955 ligelotily )3 (oby el Jalse g o (T calid (lie 1 plobee (21355 150 (i (o 4 3o
OBl a8 gl 5 (sale Cmdg o yl5 OlSo ¢Sl S pse ey il iz (BLddnele o jiie U (e
Ol sl Glolas 4.lS” 30l (o)lel dnsly g1 (il £95 51 hnog Gmgss ) -l bl (BTl e
obsl imgh 3o S i gly 05 YAV dlisd &y (gleiged o pldded gy 5l dg Codd &y Jomado VFY=IFY Jlo )0 &S 5o
&2 Jlgw VA & bysye ¢LlS Gl copd b o (bl 5 85 sl 0l) bjgel B> laasiia 55 b dolitiny gy b
NPl 5l ool L loosly Jolos 03,5 (s + VAl dolidun yp (2123 Jla I VA (sl 9 <Al daliin y (ol
& @M 5 0ges) olittel Sl g (redlionl 5 (Sile (Slglid o) inogi Ll sloasls 5 SPSS26
ol Glalee (T 5o o Sl Gimggy slaaly b plonl ()5S (55l b byl S 5 (Stson «Jits
tmals ()5 o Siln 1 SV« oo e (g folinn g 5 VIAD (35bio b lipnl il 13 sl sl e g widle 31 liuds
(SheaS Syte g ey glale )5 Al (lo e 4 bgrpe slaog S (ke 53 (6)bline Gl (e sl (V/VD)
03 2939 Luyd sl WS > by Clhlasl lalee jlas 5lad sdalde /e oY g /e /o ¥ gl paw b iy
2> 55,8 23l Slasl i U ply (w2l Sl 5 0,05 lisaltils )3 o slowl 3 (i85 lolae el g
P Slhlasl e baa 5 (T (5l & loles usly” ubide 5 "3l Dl ) lelae (136" sl s iz
3 obl sdalin b olakee (STpslses oo (gladasly Lol (F=200Y (P =+.0¥) 3,15 393 (g bolime Lol Ciums alaly " o)ljg0] 2l

5 €8l el Ll 5 sl Jle 4y b guoly 5 by Gl

VY[ AVY bl s &6
VEY/Velo 1 prdy B,U

VXN ol g,

LSS 58

el e jpol pils eslolas

1 28l )l oga

VYO (F)F cuass 5 o 10 sl 5 g sl I 53 28l kel Jle g @il Sl S il lalne (2T i ot (VF4F) sy 50 g ety oSS

el 03ty 55 4y Bl dlis ) Ll ek soled VE0Y © @' ew NG e

A

S w5

ol 4285 & 90 CC BY-NC 4.0 0155 L gillas ol;1 oo s & pg0ty allie o Lt n.sanaie@cfu.ac.ir : Ssspsll cuy


http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0003-1921-292X
https://orcid.org/0009-0003-3410-5257
http://creativecommons.org/licenses/by-nc/4.0

Yv¥

da\de

(L) 38 o W) oo i85 55 os (¢S ol sl oUlyy g )3 aSl o Lot 5, Slos 390 50 ks @lusly,
o039y Sl )3 o 5 o lale SE Coghi carge Clsl) il luass Cdpty ol U 518 bl Us)l
S Cuwl grlae oy (il olgen (2) A oSS dlis o lac)loe Cogh 4 (o) Slislre (1) canl 5 g ihe 3
) gl 45 Sigd o anlse (3 glgo b pglio jobo 4y ;500 &5 Jb 3 S0 Jo |y (3L Jlao (Salosy 3131 S 12
s Jor 08 oo Wl Sludl) (6253L 1> (soee A5 (3L Pl o g ol (55905 050)9) (S5 13 S 1S e Sl (o5
sl 1ile) Lable o (b alabls ale) 5 ls oyt o)y @rslid sile) i3kl s olge Jolis a8 sl (] 8 o 5l
28 (6,8 Slaglis S )3 ¢ objgel chlises (sladia g 0y0i9) (SHj ) (3l Jlue S Cuodl 4 a2 g b 25500 (5L,
ol Lol sl 35665 sbal ols (63,8 (clacglis ax 1 sl 15,65 15 oV Capoi] 5 5,35 oo b Lol s >
ot & Slgee ol sbml Jelss g (23 Olasl porie LS )l gy Cuenl ible dlgho S i 4 L)
b e g 39 mas (o Wb Slulusl I (glasgarme (WSl Cllasl (3) WS S 5Ly Plus J> )5 cuiiige
(S S emed Me jl glasgamme g 4 Wl o Clylas] pl bl o jep ol Slaslre plxl pKin 48T Cul
(4) 213 392 (8L y Blus o 5 dnslone &y b3 457 (aBlge )3 03254 9 ol (035 5 (05 )y ((Shog (o (2SS
Ales & ol e 1y ol ollasl (5) 3yl cblbxel 5 ST da wMS 3 Slusl,y b dgalge jl oy jd adsy o) ol el
CaSis 3l oy 3 36 gy T o) Gy sy laculled & G lylas] 5 o L olyen ol s gy
L lusl,y pbl )
Y oy Chlas b lales ¢ yaseie jsbas )05 5l ligel 4l ol Slocel (cloaS s o 0556 51 ol Cllas! |
Oy 4 G 65V 25l oblg5 Cangriuho g g ljg0] il 48 S jguas isly bled Sl (ladS p pusuas plKin
sl (Koo lalne (Sm I oy 2b Syl (i & WS o0 (St Wlie ) 5l gy S5y ligel S § gyt
ooxed ol opl AL STEM  Jelino g laojen 55 Cangy S5y 5,8l g Cawgadutns i35 oljg0] il jouas il LYo 5l S
STEM Jelio JUs 4 9 35,0 (65VL oy i 4 dleiel o)y Lamd ool 3,8des a8 Sl 1> a8 23 0 ey

g3 (7)) 3,3 3929 Cuto g atitane (slabasly (5l Clliol g g b dgalge plSin el g w5 sladilis (o e en


https://portal.issn.org/resource/ISSN/

YYo

X D ¢ 08> ¢ —yd 9 T} (Syn 8 3

AL Vb (08b) clld o > Cadbge (0] 45 WS (0 o Sloj (5b) Sl &5 WS e by S = 85l 4l bl
5 S olsic & by sl o 13 (8) 395 5 LS Bt g 3 25l gmlic 39 s & o]l
» ol Slles Jo 5 olael b5 oUlys 5| glo & 398 0 oy (mas olual G (lsie 4 (3L ksl o> iagh
(10) 3950 uuas (slacumbye 5 05059, (S;
Ol 3 ok Skl & Wiy am ul @ (lidclyy 5 (o2l sl oje> ) Gliee ) 5yl o),
Sl cpl sl Jelge 5 e a8 sl (6900 5 ol 31 sl 00d ot " ppstes plad 37 5 518 e 4y el il
5 Ban dﬁfu.e? 9 u.}‘)fJqu AJaal) =3 Gaa b LglAa]Ua,o o )).5 {:l?u] LS)";" Sloladl UT uublg Lg‘)J 9 LX) k;:lml.uu
0z @)lpl 5l ((Sten g oy Sy 4 ol gl 3 dawgie Jol aly 3 Gligel il ploel Cllasl e
L)*’l"‘n“’ 9 (Y"A) Lou)yo 9 u}J‘ OJ‘“’CM'@‘ Bl d)ju.eg U»L..Q.o ‘(\RM)) uy»‘)lw ul?up‘ u‘).‘aao‘ uw)1)§.>9> qu.n.o
—lizn g blai—olis] S gyl o 48 31 oLt adllae ol ol b edlizul (1421) b g g ]S e (huis
Gl ysie oloie 4 Guan pScas 9 2,5 WS 2,0 39 (o)bline Cute (Siumed ljel il il Gllas! b 5,Sles
g Blaal s gy oyl 5 aiS e Wl )S1)8 last iy 9 650k dnTy )3 ene i« ybxiel Ol sl 0aiS i i
S Chpiy g 3,Slos 3900 0 (ol 8T WP Bl 1Sl Jb e 0 5 L ¢y S a5l
4 Wlgi o Wl Ollasl g o) Chlasl lodel Ollasl LT &8 0 )y (65503 Giagh 5 (11) L3k andly o813
O B jeste (b o (Stod Jelod b ooy (pl )3 058 b L9 485 e )3 Jluad seges Chlasl Sl elgl Glgie
5581 913 YVE (il 3 0l s (0055 51 48] b 5,15 Lad o 5 sagtio Stusly U pito ol LT & 365 st b 03
55,8 oS5 1y (RA) 5ls3 ohlasl g (MA) ol olas! (TA) sloctal ollasl & by e slbdaliuy o oS
Wges 5 1b sl o wlols I 0lss 5 ool 3,5kee ol cednl Lole oo el aimdly o8 15 LS, csedl 10 s
Jeo b awslie 9 RA g MA TA Jols Loleaw Jao a8 ol olis (canl Jole Julot o pands dows 93 4y 3dbai joboay
lajlns b badye Slilasl Jolge o ol ol 1 (S gl sl 1,8 50 i Gil 5l Geans soges Cllasl lolecSs
sy o wile ules 5,Slos e 0 SleMbl 3guaS ¢ b 1l byl byl (g ksl &Yoo (sl Jao 3 5L, 5, Sles
PP by Shladl g (duars eges Dl o uly) (mizmen b (0l 3)Slas g (dead (ages Ollad] (i3
53 4 sl sl 5B Sy i (615 Jloal s sl sl (slogitia b 2y o S i) > (el

asdllas ol ls .ol pldl WAAIYAY  Joasd Jlo ;0 dpude i puld a0l ol)’yb‘ub 5 Ololre (69 (Stser— Luog



[T SRRSO T I ]

SLO)lee o g 31 (e Ay luass ) Jleal 5 oy Gkl b (&S 2ldj)) 5 elre lao)lhe o5 B oL
48 o Gt g5y Sl @l el ogMe )05 29y St (sl ligel s B GlaSis 5 (S (b)) o salee
{13) 3,05 ligel il e 5l Jlonl 5 3k ) Chladl it sl g )bline bl (&S 2bdi)l 0 alee Gl oo
e &S 35,05 0,5 415G ) & " sl i sladalyy i g ool sl las i) b Lubos” leie b bS5y
Ly ol Go)) b 5, (cledMe clusl, 4 398 oS Slalse 3oyl 5l oBToga b jobo 4 canl o Slusly 4 coms Olyhsl b
L 29 oligal il o Slusl 5l Caa SVsb oy (o5 4 i Sl o JUal ol 9 Jitie ljgel il 4 255 o 0200
ol el gl oo 48)S )5 4 Wludly paastie plals 3908 (i (i o paastio e (lalae S (1153l 4 a5
oo 3 1) 28y Gllasl &2 geoge nl g sy i 4 Jled el b e > Sl Jials gl 4 e
4608 SaS ek ol 4 Gl 45Se o WS (e e (un (BN (S Gred & e 05 ljgel i
ol sl gl pods T2 Sy g sl 3 S Lo I Wlgles Jue cashl 3 igd balus o LBV il sl
4 Olasly 4 Cans plada g e g plales s Gaa b bl cpl il oad @)l ol pantp Gledae il
O oy 4 R0 (g 50 (14) canload (b dgrge lodl bl pisupledl 4 Bl § i 4 dlosel b plalse
@ine ] Codl @ dag b ol odd a3l Slusl p oljeel il cims 3,Slee 5 puiioje ialS ol ol e
5ol Al B+ diadin ol adllas (] 000,823y ksl b 3y95 5 )3 dlansgio o933 |y plaee (i85 Sy,
by &S oy (LS gl ol svasly b plosl ot plalas L anlas 5 (oxin ol ploxl b 5 odoie VL] Gl o )lse ]
2 3 plobas comizman )l figal iy ool hlasl 1l g iije Gl (s pSaie U Glake Oyl pae
G5y slanllas a8 138 syt ol Kutimgly ol > it b, Wil Ll (gl Lesiie clalilie slayly (sl
(15) 395 vy e Jalge ol iz 3B B 290 plowl (ool las] Jalge (slaylibl )3 (gtomiz slaglis

22l Sl diej )3 39290 Cliiod 5 Clalllas das &5 iS5 Glgi oo odbplxl Sl jiaghy 4 4298 b (>
2 Olelre (18 gy (Sl slogimgy o Jo 5o nlazdly 55505 el Sl > ISike ol S5 Jelse g Jle bl
Sl 5 (g)lol amly plgie 4 Globne Bl b 1wl lobao 58 53 ol Gllasl b ke Jolge b g diej )
5 alts 1 S gl Cilses ablie > ok plabre (25T (i (2b))) 4ol Gaios ) Ban (3 Cllasl gssge
ol oyl )35 059 53 o 5 (STobs) 295 e (g3 o oo ¢l Sllasl Jle

ooyl gaie otd dbl oin dlor ) Bl (glojiie JIB (3T B (e Sl Omieen
a2l )y ligel il 1 (ol Chlasl Jle g bailis I lolee (2T (300 10 e Syt 5 eyl Cop Mo cCnss

3,5 ooy Cyge ¥ Giagg CYlgw (5o Ban 4y olid gl dily ool 55 0

Yys



Yyv

X olel ¢ 08> ¢ —yd 9 T} (Syn 8 3

Sl ojluil a4 395 el Sl 1> (ol lasl Jle g WMo plils sl lole (2T 5 )

9,5 (638l o ljgel il 3 ol Ohlas] Jle g wiMe 5 U1 25l g sdalie p bl sl lodeo STylslsgs LT Y

655 o lisel il 53 (o) sl Jle 5 wMe winlis ) (ays8) Jolge pres dumgliio S il plabno o5 51T
S

2 s o g (Juas S yto ¢ salae Candy ()l gl palae 425 iz ile (Bldansls oyt L] LY

q..\.:fu,o e d)bu.;ao Qsl.é.'i cdljyiuﬁjb 5o Ls“"l’) ;')‘)Ja.él J.l; 9 ij-C )'l Ow Qh&u‘ O‘.o.lm u.mlf] O‘)',\,o

w5 shh) low cmmy Glodre S Jolds (gylo] ansle sl tilony £95 51 g imogi iRl ol GO s,

Wy ¥V laos Jlo 0 o8 0l lnds liwl dhawgio 9 olunl ablie )5 (elre oS> g) ua il B> 5 ((salee
Oliwl ) dlawgio ped g Jgl ablie j> plee BOAY 5 oIl alade 3 Wlre VoV ¢ Juass Jlo cpl )0 diid )5 & Jonddio
ol el Goygn 9 Ghigel ool VF dlawgio g bl w)lte o Sl Sladsd Uhgy 4 (5 xS igel LS o Cunt liulS
5 colition yy JroSS ' Sop 5 (g pSUl S b olpon s Blaal dmodlsy (6 pglaen slp 85 ©)go S bl
cpl 8 okl il (el ddlaio VF )3 dlawgio 5 ool ablie lolae el 4 il (bjgal 09,8 b (sloliise (3 )b
5 lusypley Bosbo 5l Sloye Mol izman (i lo (Sen |y Baod )3 (lalae 5550 <8 )lio 5y (g iasd ¢ Sy Ml 3g,
22855 pll dasgio pd 9 Jl 0)9> gblie (slaog )y o 2 U) sloarly )3 izl (Bj5e] pyime sloog Sy s )en b g
4 ol g bodls (gyglaen sl i al i dolidus p YAY (bl dlawgio 5 (il glaiie 93 53 wlae VYF+0 j lo o
Job i o0 (Ulgws) 428 Y 5 i ¥ 2ol ¢ 3gb doliinyy o odlisl "oy 5 55V dolihanyy 5l o uios Colnl
I el 8 51 j265) (colmo o5 30— 5) o> 1 Jold (o55)] 93 (samnl Cupple b (3 Uddol> yuiio £ 1 ol cdolisin yy
09 oy § (Sl ledas 1 Jold ( 5,5 155 L) galae Candg (WY BV dlawgio 95 BY (o) ey alaie Jlo &
58> g 1)l oolis S 2 ol ¢ uolisyl8” 51 5Vl sl IS ) lwaas Sy (3131 g Gyl lodre s Jols ¢ 035,187 oS>
lime obibe pj e 4 45 (lagh gaose b bape a8 Y7 1 dold dolidinyy pod (i5u 5 35 (Red—liwg)) cwols Jore
Chlasl I plakes oaalio o5 (LY (elaeys 8 0 b b Jlgw VA 1 Jols) (ol Ol lakes (STy3l55"

1 Google Forms
2 Polacco at al, 2023



[T SRRSO T I ]

% ield) 255 oligel il 53 lladl Jle 4y lolas el 57 (FU) ¢l yd ¥ oS Gl b Jlges ¥ 2 Jels) sl 2ol
b g b sl 00 (B I55 < IVRD sl bl s 55V Pl iy A (odiyomans " (ol ¥ S i byl
s ) > 0 &S b b (3l s ) lales (Syobgs el (ot (sl Jipe WA ol aslisyy 453
Chad! | lolee oanbie ol3n Jold) olude dus ioxias (5l 350 S VA g (oBlan SIS g wilge oot pillone qoilloes
ohhsl Jle 4 ladeo gl g oligel il 55 Olylas] 5Me b alaly )5 b1 L2l 4 oladee gl gs o0l jisls p3 b,
ssbody dolidinyy (bl cops 4 35 p3Y g (b b ol o8 oS () sl ¥ oS @b b (055 olisel ot 5
E,S il gy Lot 358 1o (bl s 55 gy 51l o (bl L5 35 gy i 53 sl 41513
oo 3V bodly 4 bgsye Jlgw VA SLL dslsl j5 a0 dolicius yp o ol (oLL I L &S 00 )5 5155 < /ASY Ll
ci 4 PSSl gy basg 398 oS (bl cupd Ab oy x> Spgo 4 o g ABlix Ojpo 4 o S0
» ollasl e b abkaly j3 U1 56 4 cladee gl Magd ligel il g3 ol ol ledse sanlie e (¢lp
oS 05 S VAN aos 5 /YA HJAVY IVEY 1 "o el sils 53 Ollas] Jle 4 lales gl 5 " ol3ael il
tdawgd ;3 SPSS26 j5éls 5 5l lmosls Julow g 4550 b bli)l 0 e 423 o 35 Comad ] 53 dolidiwyy obb 1 LS

15 3zl ingsy <l dly sl bzl sinogt L]

Fen

rYs

20y 5 ol oy Lol o )3 Cusl 0 sl ol 5 hrog Lol gaus 93 50 bodls Julowigay 125 9 ()

8l dolidisy loassS ) bgyyo slody 5 4 (LSl Jline Bliol 5 (1 Ske (izmed 5 ( Bldansls (gl piie I S5 o

Gl sl ¥ 05 @b b Jlsw 8 Joli) 58 oligel il 3 (ol Glilasl il Glolas sanlie (i (slo b

4 glakeo gl g (gl ¥ S b b Jlgw ¥ Jol) gl ptils 5o Ol wdle b alarly )5 (bl (i 4 plakee

3 e bl ol pdaw 3 ol sdd duole ((lamyd ¥ oS cab b Jlow & Jols) €065 a0l il 55 Ol sl Jle
sl 005 4B 0500 5)S0 uilyly el 9 JEe (5 9 SIS 5 slagyge)]

S Aoy BV iyt glatie 3y50 )3 Wdgy dpe ple Mo pd YYIY g 5 pdee LS Ewl 5l do > FEIA s lai |

OlgS Gl 203 VO/D ¢ alisiinl Cundg Hlai ) aiin S5 4 oo dawgle glads )3 103 YA 5 (ol ahadle )3 (oSl

(e S0 Blod |2 (g 5 (higel oy lelas a0 )> AFID 5 (35 o5 9 ) 33l 5 ey idliz> lolas

YYA



Yya

X D ¢ 08> ¢ =) T} (Syn 8 3

2o 3 VIV g Liwgy 50 beSguoly 5l o yd YAY ccuods oo Llod 5l colos 13 509y 40yo0 b o yd AY/D 5 40,5508 4bsS gl
Sl el b
ksl 5l lodre sadlin oyl " wlide a4 bgs o OV lgw (5l Wl Jlroddl 50l § (wSile g Moy .Y Jous

Slil Sile +3b; v NI N v <Yy
Jhxe v ob; oS
ob;

Y YISY O LXVIE UAYIY O YOY YOIA IVEF e s B lys Gl L g eonsS dye wiile (S oM azgie L]

/. /. Sasloads ook, plol plSm jo 043 l5se] Lisls 51

VY OYNSLYEY LYNYYN YV LV SaitS o ablie ok, Ol b Led LadS 5 501 il i
/. /.

Ve YIS LYNA IOVEE s YAE LYY Sl gl oy b, ol ksl lud L 4
/. /.

SVEY VR LXAN LHE R RV LY Gl Lol cleeudled b ol sle podS 5l el iils aiz S o S

7/ 7/ Satid gadge ol S5 oyl |y eaisS

SVYYIBY LS LA YN YA LA g oo mabed ol IS a5l S ael Lol Wiz 0l oo S5
/. 7

2oy3 00 Vb slosoys 4 oliws clp pilez g paw laggie plie gex b a5 Y Jodo poxiy (g olul

Olhlsl L a5 4" «Jlguw a0 clales 517 YAA &S cdl 3 o)lg5 oo el 00 dumnlre cosalive olide (claasgS gy 065 punls
sdnlin e | whie SYlgw fle 3 2o5Fl Loy p YL opl ledls B s b oL b MScwl @l s ol
w2y g > (AVEIV) g5 gy oy Fimly 500 (sgw jlamd oo L |y "o gl il 5o (ol Ol 5l lales
AS0) gy by &S 26,5 donas g po 1) sl "SAS o Ablie 3Ly sl L L oS 5 el isls in” g & Lo
eyl b (3b) slo M8 5l el il aiz a8 o S8 Jlgw 4 (2557l Lo (nizpn Ssdised cdalie olaiz
A8 oo 5S3" Jlgw 4y 295 Funl oy 5l jieS a8l L XA ol MSaiias gasge ol 1SS 1) S e Olisl b,
by @SS plul 5l Glisl a8 ams o i yol oyl ool 7 OFIY b "S95 o malas 00y I8 ploul 1 LB el iils s

)l by Slasl & s Sigel Sy (S s



8 a5 P

25 OUT 15 @ (lolae Gl (pwlio &2 bgryo ¥ lgmr (gl il jlamecdl il 5 (0l g 2o y3 Y Jgo

(FUY e aldn,d F &S b b Jlgus F 2 Jold) 5900 il 43 Ol ot pidle b alayl,

e Sl (Sl 0l (LSroly oy LS sL; oSS LS Yl
A YIOY LOVIY NN LYY LXYIE LNY Sl ool b das e sla S L bacdled ) Gl el isls i
/S 4 L08R LMY LEANV LY LN Syl ol oyd 00 ools S35 5 55 el OMSES el il wix
SNY O YIOY 0¥ LA LI LYOIN LR Sl ol bl e o souell b eyl T3l jeel il i
A YY LOVA LNY LRV LYSIA LY C5ls ol bl 3,0m 55 e 5595 el il Wi

Loy 00 (VL lado)s 4 aliwd (sl pilee 9 pow S g ke ggacme I &S Jodo oy (gt lul

oanliie ol 0as dswloa ¢ g0l il > Clylas] WMe b abasly 1 LT Ll 4 ledse gl wlide sladsoS 4 oS Fumls

sk b ok gl S (w8l (059 3 (OI0 S5S g S a3 EMSUe el 2l a2 <l 4y lelas 517 B/R 48 205 0

30 Loy plo puiomen Dgd (£p5b aul)d 3 WS 4 e W95 o ol Ollas] 45 amd o Ll does ) slosls
ol 363 ig0l il 3 Gllasl W$Me I lodne (oYU s 25T by oS sisn 3oy 0+ 51 YL

4 labre Fwlb” (S wlie SYIgw & a2 e (a3 (61 (g Ewly jlmeddl 20l g (ko g 20,3 T Jga>

"(lae 3 F S b b Jlgw A 1eld) 355 590l il 45 o st e

Gl ofhe G owly G sy s s g
e sL; sb; S
- [7Y YIFs 7. 0%y RSN TA AR s Sl ()0 4> 4 390l 2l lacunSia/Olalonsl 4 ylodae (3,55
<A YO0 AN JANASVAR & /A SEEVAR & 78 7. ¥IA Foal 568> lolro oolaiul 050 ;05 slo g, £935
e YIOY JARYS LY LSYIN L Y00 7. ¥IA Tl 468> plao oolaiul 5,50 ol sl g, 955
4 YIv 1. #OIA LY LONA XN E 1YY Sl jade Olusl ) (g )d dalip (5 lad0 mlaw
<IYY VIAY YARYN JARY/ VAR K VA WA ¢ <\ S R A o o i 093 390l iils Ul yasl g9,y plae ol ol sl oliee
<IVY AVRN 1 AD LYFIY  LONA INNY AL Sl judz cpally ol Ol e
Q44 YIfY JARYAS JATAN AR AVAY 1O¥ Sl g5 590l 2ls ool (oblgs @ pally (3,55 e
QAN YIYY IYYN T¥IN O IYAY TDVA A0 1y axtes 3850 oS | lsel jils il sl ( WS (5 3350 ol5ge] stils L]
faims oo Hl3l
</va YIfY 15V JAREEVA 2V VA R7A TAYIY D)8 cages Dlyadl( gwys pi Yo 4 5eel il

Be (Vb ladoys 4 ol jolate @ pyler 5 pom (S ygiw dlie Egezme I &S Y Jod> w2y (gt olul

S o 4 sl 00 dlme a8 el il 53 Cllasl le 4 plebre gl el (sloty S 3 S gly Loy
Pz Sl oy asbiyy (6)lg o JAD ply Sl i ol ol Ol 3" SYlg & lobre (255 gl
s sla g,y g9 DALY ply Sl lise 4 4 ¢gel 2l aensSsl clalisl 4 oladee 45,55" A SOIA ply Sl

dorg a bgrye lodre cpo 38lg5 i bl o o yd B0 Gl YL (Ked 0V plp "Scul 45 ledre odlitul 5)0

Y.



AR

X olel ¢ 08> ¢ —yd 9 T} (Syn 8 3

O Ghlasl g (liplu;p ol oy 4 nlly (5,55 ol Ha5 4yl Gligel Sl cpally o (ol ]
Sl e Jlges 4 bgrye Gl duop> o yiaS o blie 53 a3l oligel il y3 (2l Cllasl (I3l Jele Sl e
Sz w5l pledes by Ollas] amd o ol 4 ol ZVVA L "3l a5 295 ool ytils el g9y sl alao b,
)5 ool sl (3L Gllasl

8 ol 5 05 pSoI0 L bl o g e (5 o sleigmicSS 5 slagige] slyl sl &l 53 bl
by sz iy oshaie e 2B Jgi2)aidl baog )5 ) (uiljly s 0lp g (92 Jlos dlox 1 a2 3t )l Wanosly
o3zl ] () Sga (owyp 99y 5l ool Camds 5,8 calo L odls VAV jl oS sl O3 53 Jeols slajolide (139
& S35 @iy Gy g ke Sz s lite Mol @5 S lp ol @i ) pas b B 5l sobne (g 0
oalitsl o i)y 60l b)) sl 58 ) 9ol comizmed 3,8 oo )8 (YY) o5l o 3 llil (sllas 4y (S s ¢ Jlo
Sy o ol og )50 b willg (6l oaimd s cldly +/+0 51 yin gl yeeil (6yoline Hlade 457 Syg0 ) el o
0508 0l 2555 8 oy 0390 5 ool (392 59,8 (5% A5 oSl p5Y S 65031l L iy S sl sl e
oy 9ol @B g LaB (58l By bl GlaSs oy )S e 3 lallas uilyly 45 Cusline cl & uil)ly el 5
B (9051 b puS— wglen S el Ao (gload 2ol slagygel I Bl ol 53 Al prinel sl (S
Aol Cand (65385 gl 4 a8 wlosds b clgS 4 o ygesl opl 3,8 edlazul

Wog)S )3 agjs (S pwlie (il yly (S 9 o392 Jlo b (9051 -F g

0 lly 2l ogesl s a4 (Mg Cond ol (S o plede

4z a0 o Ll O R o, lastew 3, sl

Y sol;l Y oolsl oy & ,lobre

VAD \ ny e RYR A DA s sl ohlasl Jle 5 Lelse 5l lales alST
(2B 550 il
AD VoY .38 NERS A Y 5l ohlol 5l lales STolsgs
VA \ 14 Ny VIAY A Y s ok, obhal ) slabee saslin i
355 ljgel sl
VAD \ \/0F " \IVY VA Y ol boakd, e b1 il 4 plebes gl
o]
AD \ Y- I55 -IAY DA N sl e okl e 4 lales goly

BT gl sl () (Ngz e oF Jgi pows (igis 1 o plido )bkl (slos 4y (g o 4 2255 L

el §) plakes sanlie sse ¢l Chlasl 5 sloleo ST3ls5 ¢ yljg0l 4l 1> ol, Olas] Jle 5 Jolss 51 lolao

! spherichy



[T SRRSO T I ]

2 ool Jle 4 plobre gl 5 oligel il Cllasl widle L alay 3 b1 G 4 plodre gy (el il 53 3L
ol Loy Wmodld @5 amd go (L5 48 35,05 1,8 (<Y,Y) 3L 53 «/AY VY S/AY /A =N+ b ol b5 4 ol jgel sl
MO (P =0/96 «+/--¥) (P =0/60 -/vY) ey 4 o wlido opl )bl Jlade g oy9) ojlol Jlade puimon
&l by (o plp (2,8 ke 10 il o +00 5l Sy P = 0/660/v-)(P = 0/210/05) (P = 0/17
D9 g0 4By aog S cale

ol (23 plalre (AT (3o plgie 03,5 0 gokae D ) i 4 & gy SVl 4y gly ok ) Jb
B ldanels (cloyuiio GE 5 oliie 1o SaysS whe dualie 5 olisel b oo 3 23y Chlsl Jle 5 Jelge ) pliuds
2l 518 Gt 3590 |y ol 4y bgrje s 09,8 93 )

(2BT)ojpol il (ool Cllasl e g @iMe 5l ldS il lolae (2T (500 45 392 0l w3l gy Jol g
Sl ojlul a> &

lolae (BT e " olido o sl 185 & 3 el 00ib olisl (1393 5 ig0j] 31 b Sl 4 iy sl
4 e ol Canddy dslidioy obidie 5 Jloe (eSbe 317 ((2BT) el il (ol Dl e 5 WMo I plialS il
TV il dselr gyl (:S0lo b (353 (eSilie Sli5aiSS (5 (903l dliusg 41 )5S do (ol (:Slie (39 Jolins (o)1 yokiie
3 olalee (S1palss" ol s 455 A (slaeSile bl 2 o0 delrs (S ke o (g8 Sk A duylie
o3 4y lelae ol o (gl Sl 53 (ol sl il Glalas oanlite iz’ (sl plidoys 55 WA 5" (o3 e

ool Cawd 4y sl o VO o ¥ iy a oS " ligel il 5o Clylas] Jle  oladse gl g colasl @5Me b abasly j> U

__3><18+2/5><18_2 75
* 36 =2/
oy Okl Jie g oM 5 LS lins! lodre RET l5ue" dmglie 1m0 SlAigai ST (& (59051 0 Jgua
VIVD yilpr dxela (5515 (e b " 90l 0515
& lolins o lade & ol slolsT a0 Sle Gyl oeilbes olaas ovbeie
ofeee FIYA VAP S I¥YY YIAD YAY T

Salize gl s & dnels (643 WSl o (Y/AD) liadS liwl ylales u.a:lf] Ol o Goly oS aad o i ol o]

Y'Yy



Y'Yy

X » ¢ 0)8D ¢ ERPLY T YR (Syn 8 3

ligel il 3 (8l sl Jle g @idle 4 Cons 5Vl (2T dausgio jobo 4 S il lakes (505 Sle 4yl
RN

Olodze sl slapolide 5L " (ol sl 3l Glodxe (STl " (ol 5 o LI 4 392 cpl gl pgd Jlw
Fob g 593 ligel 45l 55 ol Gl 5l lades saalin e ¢ a0l 2y Gl lasl @5Me b abasly p3 T il
0,05 3939 (slabasly "ag3 590l sl 45 Olylasl e 4 ledee

A 03litnl gm0y (Sitat 9031 51 g ol 4 Gl sl

2 Olobre (315 (5l wlio pr § L (S1)31395 (wlido 2§ (512 (Shuamod G ot Sl g 9031 & Jgoa

3y sl e b a5 plalso il g ololas sablie cpidhe s e

Slass S Ot w2 2by Shladl jl gledee (STholsgs
YAY ey AL Sigaliisls jo Ollasl (e b aluly jo b1 Jiils 4y oledas gewly
YAY “IAD =/ 05 olygelmils jo Lol ol sl | lades canlice ol5ue
VAV AR AR 395 ieelsils o Gl jdasl Jle 4 lodas wls

On Cuxd g e dlaily 0ad C8l byt opl g &S ()b dlaly i 9 g0 odaliie £ Jgd> )5 &S jolailan
(r=—=0/151.p = 0/03) coul oljgel sils > Cllas! 5Me 5y90 )3 gl (23l g (b, Sl jl wlre (STyolaes
oty 35,15 g0l 2l Sliladl WMo 390 53 gyt G231 Log ) (o3l a1 YL (STpslag3 b lobes oS Lno
o U5 Gl o9p 018 i Wlgi e 2o 4 by Chlasl I plae pasid w5 &l o I (Sl iag ol
(595 ol 3 o5 425 o pmna (s el 3l 6505 e 431y Sl 5 3 (8l hass] 53 alalid 5
S ) (6 et A e ol 53 Al 0

Ghlol Jle 5 @i wialio )3 (aay58) Jolss maew duglio luds il Glales oSG 5l &8 35 cul (io3y poe Jlges
it L5 ¢ 250

o1 odlatl ;S (6S0jlul b iyl Julos gl 5l cdrals Sk (39 Jloys 4 drgi b Jlgw ol 4 el sl
Sl el sg2g e g wiMe wsnliie (slaplio ;3 1oty sS 5l Sy pa wpws duslie () (903l ool Sl S
g2 b lalne i 51 ligel il (e 55 (5b

(oL, Clhs!l Jie g pie dadlie) gl piio ;5 031> 4393 (5955 Lali 51y Mauchly ;yee;l .V Jgus

& holins pelans )l wolilax o oSl S5 xye Mauchly’s. W. jluis s picio
oo \ OF/YY -IVE oaalive
ofe e ¥ YA -/AQ odle
e A ARRIATN - Je




8 s (ER 8 ST

ol Shhsl Jle g @iMe wanlio glapiie sly odls (391 (59)5 (128 a3 o0 (LB Y Jgdor gl & yoboplen
P38 eoop Sl ol piY g Cond (LS Lo (ol )3 ballad (uily)ly & canline Gy ool (P<eee oY) ol 0 (A8
295 03l S =05 iyl Jolows o 2ol el gl Sl dngliio cul S Sy pm )3 laaysS o (1Sibe s
S )i (9399 15 o Wglid 399 51y Greenhouse-Geisser (il ,lg Juos suwd Mol (9051 A Joua

(ol ol yba] e 5 ke cabliio) (slo i 5 WS

bl o po gholiie  F a8 i oSl @bl 4z )5 ez Slaye ggoe o yose
O ®9F O9r PaS 09y®

<Y ofe e YAIYY YYIVE \YIYY /fY FY/OA ovalie

oA AR \IArd <YV Y/va Y- /0F AJRIA e

AR e AATAR YO/NY AN ARAAYAAY AVARS Je

bgye sy Olped (550ke (o o a3 o0 L5 )38 (uib)ly Jlow ol 095 o0 odalin A Jgaz )3 &S jolailen

FEMEMNWAIVYEREIYY, ) ol olhlas! Jle o (FOVYF,/FY)=YANY,P=/c o) Lol ollasl stalie” o ite 4
SSle i 93 ol 51y 3 468 in b SO Bl a8 Canline (1 cpl )1 dgng (g blixe (glol (clacglas (p=+/+ -
sanlin WaaygS Olyed uSibe o (6yblne (gyl] glis " ol Clas] @M yute gl @S Jbys )l Fglate @l pes
opl bl cel " ol ohhsl Jle” g Moanlin cla e )3 oS plaS aS ol 3,8 Lasuie lp (P = /YY)l onis
TS Slyed (356ke a8 abd o (i (SKu81,S Cjgo & HIdg0d ol il 0 oolainl ales jIged 3l oS Jglan &Il (gl
oy slacnSle G GG (5 par ©ygo 4 b LS (o0 SoS Lo 4 iled 13900 sl w55 baeysS s b dualio )5 baeysS

ot gl )3 (b sl Jle g osalie yr Sge Jole Sl syiae )3 i ol 4 g 03,5 ounlia |,

Estimated Marginal Means of bl shual

Estimated Marginal Means

22

2anliie

ObdS Ll fylodro s 51 saalin piio (2485 piew A Lo L) S

Yyef



YYo

X olel ¢ 08> ¢ —yd 9 T} (Syn 8 3

Chhol b ablie (olad paly jl coyn @ o] oligel jisls a8 13,8 (5,155 ladS bl lodne o) JSK5 @ dngi b
byl goyd sl oS 5> ol Olhlas] 4 Wadine (glod S job 4 a8 Jlo )3 (Y Jodo ;5 ¥ 4365)aisS oo odliinl b,
4 bl S oo p 5 oty 5 Casd (0l Ol b figel Sl 4 ST 4 amd o (Lt Al ol (Y Jgr 2 ¥ 455) cusl @,

A5 1y T L ablie (gl (B (glalil 5 ot lae sy g0 5k

Estimated Marginal Means of .l sl

Estimated Marginal Means

OblS” (bl lalre Jlas 51 Je puiio (SB4y65 poow dulio T S

/wl: (¥ Jodz 0 Fae8) plly ol Clhlasl &5 wadine ludS liw] lolee g o odalie ¥ S 4y dngi
a3 g s &l ol )15 (F Jga 5 ay8)las 395 (23 Skl 4y s oligel il (2l Glladl gyt sl
il iy y3 by Olasl muis ¢ slul ) 1) ¢ imie Bib (plly Olasl o3y 4 ¢ ol Jolge ¢ ladne o 5l a8
s 295 BB iz lodne y1a5 51 cslj0l Sl Syl 2 wlne Oyl it 5 ¢ lio ;3 .5 o )

Camdg (w5 alatio ¢ olee 455 Wamin tile Bldanels (oo ysio bl a5 g opl pols Limgh pyles Jlgw
g5 oyl jgel 215 53 soly oyl e g wide 51 kS il ke T (l5e 13 Condd o g s < o ¢ soleo
S5 o0 Do) (6> pime

09,5 93 S pSils dwalio ¢yg0jl cpl Cbl s sl oad oslital Jatws (5 oy90il 5 Jlgw cnl & gealy )
o oo (Jlo 8 ) it = Jlo B ) 51aS) (palae 028 (3,07 5) Copmiz el (Blddnalr slopite bl 2 i
5 los labas ol (58 oS (s13) ooben Cndy (IF bV (sloagly ol clasgio 5 5 5\ (slaaly Jols ¢ gl
ol (lid)lS 51 5V = wlkid)l) Joass Syae (Ol g upadlgs plades Jolds () oS gk = o)



8 s (ER 8 ST

2y Slasl e g e 51 Gl (il Glalse (BT (a0 g™ amglie gl Jitue (5 (905 A Jgaa

s lade a0 Slade Blyil Sl ol ooliie
& ,lolo L;alﬂ & Hlse
<IYY VA =\/+A < XY YIAY Y0 Oy mobils ooy clasl e g @ 3Dle 5l lildS bl lelas ‘sa:lfi Ol

e YA SY s S o> g0

3ol ol sl Jlo g @3l 51 QS il (5 9 350 plalre (BT Sk o)l Sgli5 2 51
by sl Jl 3l (YIAT) 05 5 (VAA) 50 ololas alST (i 03 ks & {PIVY) s e (5
3 ol 2T o 2 (5 JB b plae Cmin o8 ol 1 51 (S Bl cpl )15 o8 b ey BB glis el il

)8 gg90 ol

Olphs! Jle g oM 31 GlundS las! lodze BT 4l5me ©glli™ amglie glp Jhiumo J 9051 V¢ Joio

oo 425 o 3 (5901001 5L,

o lads 4z Slade Sl Sl Slows ovbeie

& llee &33! & Sk
RS YAO  -VAY Yy YIA M w65 ol ohhol Jle g odle 5l olndS ol Glodae 25T 5
HARSE /S B S S E ol 425 e Glisel il

delio (lyy St (5 (g0}l 31 ey ad] Jle g @Mle | lalno (2T ans 32 5 025 36 (02 512

o ol gl el (45 it 5 Sl ) 250 3 (2 o 0 51 5a5) 4,505 cleban 095 55 0500 (S
Olalze 303 yle 4 (P =2/-¥R) 5y 3939 09,5 93 ol oyes Sl e (gyblime (gyle] glés a5 smd o LS 0]
9 sy sl Jle s e 1 iy alST (VIA- Lyl (Silie) 42508 ool & o (VAR Ll xSilee) 4,250
ol » Jiae 5 oge5) 5] |JJ;>r.a bl lelee aBT l5se o b wlido )‘Jf).ub slaargs ololus (lp 155l ol5ge] sl

ol 035 &8l aimdly +/+0 5l yieS (gyboline paw 45 oladrsS A bgrye g0l zuls VY Joda 55 4l edliiul 69,5 9

Yyse



Y'Yy

Slabre 4,505 09,5 Lk b bl y Ol ylas! e o oie 1 labre (BT 248 cyad Vg VY Jgi

g lade S OSbes 09,8 Vlgw 3, ool
& lslne &33! R
4,2
oo ¥ VAD VAR ENe YIAY e ol ohlal ml, sleailss 5 ode ) o Voohhal ) glebe STelsgs
e 5T el 23l 2k
¥ VAD YT AT YAD a5 s b8 Sl GRE Sy5e 0 oy Y

Ohgalosls BS54 poladss o elaiz|
o 8T L5y 4 s

A+ F4 VAD VAV YAYENY s el s e see JUis 4 aVlG e ¥

polie slad,> anwgi Bk 5l (LSb) Skl

oleY YAD  -YIYRY YIY- YIEY  slo,ls L el 5l olas! el ils s oo obl b a gledee &by
Sl pob, b sy —omils o Clplasl (Sl b akal,
ofese VA -Yigea YIAY VI 50 ool GigS g 55 0 e g0l il aix o Olige!
f)ls (2 e
ofee® VAD -Y/va YIFA YIVE e 50 6ol b oyl ial381 550 g2ils sim 4
Sl 2ol ple!
AR VAD -YIAY Al YIYe SUlg 0,9 50 hie 055993 el iils wix \
fadyls oo,
ofee VAD YIve YIXF YIPA  as8a loles colitwl 0y50 (o, 05 sl ig, g0 A ohhol e a4 oledes Fuly
ool 395 oyl5g01 szl
ofe VAD AARS YIve VIR aieSe plas oolatul o0 oled),l o g, g0 q
Sl
A VA -YIv# YN YIYA - Gisls olylasl (S 55 3350 o590l il L] Ve

Sazad o Lial8l 1) s 3350 a5 1) Jl3gal

Olelee & G 4250 Glodes o8 0y (U5 Jlgw Ve ol Jlgw Y5 ggoome 51 VY Jgio slaailly ool

oo CELS Ao 3 ofug 4 28l plake Ll gl il )3 (L) Sllasl LY g WM S (gyite Sy s 2508
e lainb gy el 36 5 5 (0055 505 b sl slagpes el ) lisl 45b) ol (o))
odlatul g (ol Cllasl o)) i 650k 4 (s BMe 42608 lodre K05 (g9 LMD (gt LIS (o ljgel 2l
Sl Ll el Bl o oo b 9ol il dunlio a8 g2 5l ol 2 oyl opmizmon 00l (Lt gie 5 (slosig, ]
a0l 3l 55 Cllas] WMo paiame oanlie 1D culre 09,5 93 yo a5 Cunl 1yl dogy s ST g Jhms 590l il
09,5 80 s Cuwl Sao &S J2d o il i 8L 09,5 90 (pl 53 b 1SSl e (g)loline gl |y 5 iy puliio 5 Slos

Bl 4zl b (Ghlas] oM ssnlis)aie) opl > (it s Sigel 4



8 a5 S—

Ol pasl Jle g wiMe 1 bl bl labre BT a0 ©olis™ dumglio 1y Jituwe 5 9051 )Y Jos

s lade a0 Slade Sl Sl olass oobde

& ,lolio sol3 & Shso
ARE YAD -O/A- QAR YIVE W F hol ool sl Jle g odle 5l pladS sl ledes 2B l5ee
QAR X/ VY dhugie oy alafie o l5gal il

S il dawgio g ol lodee (BT paw o 6yl xe glds VY Jgan 33 Jime (5 y90)] zulis wlel 4

4 o (V1 + 0koo L)elansgio lolno 05 Sl (P < vv 0 )) 0 oo ljgal il (o) Clilasl Jle 5 @5)e |

ey Jn..“m - O}a)’] Dg>g0 Lngcbal.éJ );&_9) U»L.:L.w L;l)g ..\j)b EWSS Cﬁ‘ 9D (& i u.mlfi (Y/V\r' uA.iaL.o L) u..{‘.\.'i.g‘ O‘.AJ.M
W |);.>| ‘.\510393 o[+0 S ,Iolxo C‘b"" sl a8 La»u.:L.&o);) Lgl.m\wf IS pL L;\)_g s Gygo

oy aladie 09,5 idi b @bl Olihsl Jle g oMe 1 lodre (2T 0058 Cpad CY g Y Jos

gl Jlade Az e Oe5les 09,5 Ylgs i, oo
&, oo sol3T & m
&7
-y YAO  YIOF  FNAY YA oT lygel gt je b, Glasl wl) slealis 5 @ode 5l e Vool oledee SThslogs
el ol ol ksl
[+¥ YAO  YIAD  YIVO A L e lbs dxwy slacusd 5 mlie JLid 4 4Vl e Y
o 3 S 50 (2l Slilasl 4y il
Sl YY YAO YV YA DA Coles lp mlie g bagell naldS STl & ly e ¥
S e e b (2l Skl sl ool il
e YAO  SWAY O YIVE O OYIYE bye Gl L 55 0,8 Gy aile (o odle d>gie L Fool oledes conline e
Sk oud (S2b, el plSim 15 095 Gljsal s 51 Sy 0 8 » el bkl
-IVE YAO -YIYA Y YIvE Sl gl iz ool sl lad a4 o 355 olsgelusls
e YAO e YN YYY ab, lae b b ool sla oS 5l el tils ais oS e 5B 2
Sl g550 ol OIS Lag T 15 S oo Sl
e YA -OIOF VAT VYT Saigd e mebed b, S a5 L el il ai aS e S \
e YAO SO YAAY O YEY Sails ool b da e sla IS L e led ol el il wis A Gls 4 gledee gl
e YAD  SFIFF YIA0 YUY Sl ool s 5o ool (5eS g 55 pes S jaal il wis A e boakwl, o Ul
e YA -FIFO YD YIVE Swyls ool pbml e 0 ol b el il el ls i Ve pligelils je ol las!
e YAD  -PIYD  YAF YYD Sl oo, blys 390 40 ke 295355 jpeliilo iz V)
e YAO  SIYY YIVE YIEA Sl 45K ladns ooliinl 0yp0 uayd5 slatg, g9 VY e 4 pledee gl
e YAO WYY XYY YisY Sl 439 plas ooliinl )00 byl slogis, g5 VY olsel mils o Gl el
fees AT N 74 S P YINY  39ge a5 |, Jljgel jtils Gl lasl (w5 o 38ge yl5gal tils LT \Vf 29>
fais g0 L3l 1) aiinns
e YAO  -YIVY O YIBA YYD S8 agee sl cwys e BYs 4 5eel zils V0

YYA



Yva

X D ¢ 08> ¢ —yd 9 T} (Syn 8 3

Sy S g gll Jblied 4 cuws dawgio lado ¢ IS 5ok sl i ol ool Jle g Me I dawgio
) e o lasl gmls e omlie 1 ypman i (cladipe; ) iolis ) )1 seel sl sl el ;)
2 Bge ohigelotals b asle Ohlsl Lelank Sy, e Sy o oby IS plsl I Clial 5 I8 plps il
S 255395 5 55 o5 Mo diile Cljlasl (BLS 5 (6)lB) WMo 3)50 55 I 5 (gyd g ol L1 9 liole e MSan
590 loyed 1> CS yi g Egite ua ) sla ybg, 5l edlatul 4 gy bled ol pladse (b opl b sl dgpuie bk
D gl ol alnl 5 dalidiyy Loldey; s b 4 Mmool bzl ol Aimd e b ool okl b b e

53l oo aaz ) plalae 1 og)S 93 2 (dly (o) el dise) 3 paiass slahigel ©ygps g Silazils

kst I g wite 51 bundS bt lakee AT 500 Col" dungliio gl Mo 5 39051 3 F Jgos

" oo Curdg cuws w1 (yl390l Wil 5L,

s e oy i Glool Sl olas ol
&, lolxs &9l & Sbss
Ny VAD  -\Is- OYE YV Y 5)eSe et ohlasl Jle 5 odle 5l b bl slakee T ol
YV YIAR \0A (oo Sl

390 1 pladS Gl 9S> (g 5 somy Slalae (2T s G (50 tme Sl ¢ Jitns (5 90]] @l bl
5 (YIAP) soms lalao (25T 0505 (1:S0le 503 ke 4y (P = +/VY) A oo (0l il (ool ol Jle g o3de
55 v b (gyboliae (o )lol cglis (V/VE) oS 9 yleles
Ol pasl Jle o wiMe | budS bl labre BT a0 ©olis™ dmglio sl Jitune (5 9051 10 Jouta

" e S e cons g 0,59"103"3"’ oL,

s i g ke Gl Sl olaw Oobeo
& bolixe ol - Shxe
ey VAO Y)Y e YVA ) elisyls ol sl e 5 @bl 5l olidS il lakes oT ol
XY OYAY AP b ETSEIE SRVEUPSRK I JET
9 a3
S5

(D= oY) 15 oamlie el il ol el e g w3Me 350 3 hdS il (6,555 5 0] i lS) oS5

(YVIVA 35le L) (ol )5 Spae b lodre 4 s (Y/AY 0k L) ()87 51 5YL cMoass b ledee 505 & )le



8 a5 P

IS sy lis S & Jitwe (5 o903l dg2ge slacglis 558> alulid lp ) dhsej cnl ) synin 25T
A Lyl lodgy +/+0 1 a8 (gbolize pdaw (gl &S o ywlide 5 (slads oS

o adale 89,5 i b ool Ol Jis g oM 5 lakeo (2T 008 i CY1gw N F Jgun

el )l az,o Sde eSile 09,5 Ylg i, ke
Gholae  l)l S aml S
4,75
- FA VA VAF Y YIAY Okl 4 Sase s obulid 4o gl os o Vooohhal g gleke  Selags
10 395 ()0 )3 (LS, ey
AR YAD -YIYO APAN YIPA ol (Sas a5 ool ] o S o b e Y
WS (LBb) s Jsb o 1) (o2l ohksl
&S
oo VA -YPE Y[ YIVY Sl gy iz oo, ool ls ks 4 Y ohhsl oy5e o slalee canlin

093 Sligelile (L3L,

f[NY VAD  SYIOFYINY  YIFE S el 5l LS el s air 08 e S ¥
Faigdm oo e (52
“[\Y VAD  SYIAY  YIVA O YIFR s cels S 5 58 el ODMSEe Sgel il wix 0 abwl, s T L2l 4 olabes gl
failo (o2l oy Sjselmile o Olylasl Wl b
<[+ ¥A VAO SVAR YRS YIFY s saalb b el il geel mils wix 2
fa)ls (3 plaxl (o>
oeef VAO  -Y/A- YIVY  OYIRA GUlg Syse 55 ke 55055 jael il s v
fadyls oo,
o[+ VAO -YNE O YIYe YAY el iz iy 25l Shhsl ol A s ohhol Jle a gleles by
oY VA SYNA YRR YN il Ohhsl (oIS s Gige oligeltils U q 553 gl il
Saims oo il ) s 3350 o571, Jgal
ofeef YA -YIVO /64 YIYA  sogoe Olnol o cwyo e bYs a0 jgal il ).
5l

5 o) lakes (2T s 3 1) (5)loline iglis Jlgus Vo calisius y Jlgus Y5 5020 1 AF Jgi> s bl

(oSS Mpazs b plades ¢ JS jobo 4y il i (28b) Shlasl Jle g @)e I (683 5 0l (lid)S) (oSS SHpuazs
e lize sladine ) Sglis ol )l Gligel il by Clhlasl ) (g pGmes s 0 (i) hlien 4 s
e odalin (03l sbagmped plxl op )3 eyl 5 (e Gla S90S 8 S Aile Sl WMo Lol
Jelse 155le Ol as] Lelanbl, e 053 g (o 5 b b ks g by GalS5 plos! 31 litsl assle ol as] (5,5,

a1 0l 4y o) S e b lales 45 amd e i imgy colodily sl dopde Ul 5 e )b 5 5D

Yt



Y¥

X D ¢ 08> ¢ —yd 9 T} (Syn 8 3

@l ool g dalse Sl b USie (pl cope g (alolid 3 Cunl (San g 03y (g o> S 3 (2L Clikdl Cueal
Djlw oo diwa p |y b, Cllasl diej o lalee slac,los o (i xaw (565 Cuonl
Olhs! Jie g oM 31 GlndS lins! lobeo RET 4 5me Cglis" dwglie gl Jumo (o 39051 Y Jgun

" Coud e cums g 3yl 5900 iils WS,

s jlade a0 oo dlhl Sl olass ovbeie

& lolixe ol & ey
< [fY YAD <IYA /7 YIAA O Ly, ool whkol Jle 5 odle l plinds liwl Glodee 28T ol
<IYY YIAY \WF g CaodS e o g ol5gal ils

by ksl Jle g WMo ) Gl sl (b 5 oy Glolee (a8 i i jhline gl )y gl

89,5 93 pl oy o odmlie Cglds a5 amd o Ui VY Joan 5l gejl ol el s eolil i (5 oy9ei 5l ligel i
i 45 8,5 Ao gim bln (game csololine grbans) +/+0 31 s Jlain) o) 45 o] § g ol +/FY 3ok oo
@ S0 Oyle 43,5 dgng glol (gyolime cglis (VAT uS5ko L) (65005 5 (VM 5uS5ko L) oliwg, oledee (o e

28 9090 cnl 5l lolae (BT i 2 (rg LB 8T (3868 b lsg)) Cuods Joeo o8 s o L

—

S

hlasl Jle g @Me 5l S gl 5> cilises qblio > 5L Globre (25T i oy Sl 30 ) Ban

u“”lf] Ole &5 0 (LS Gimghy cul @S g O‘)'ﬁpiui“”b L apalse pli g L“’Oi s loj )0 b Juad glyed )3 (5L
S5 ol ol anels ()5 (:Ske 1 5Vl (g bline 5o e ligel Sl ol Sl Jle g @Me I kS sl lalee
Jeal g ooy Sl b e dlaly (S (oledj)) 0 (alao oo’ 28 00 &5 (14) ylSen g jubg (gl 4o |
3 by ohlasl b bls)l s slodse (a1 wi )3 g )3 a5 jeblan L .ol gupd )l l5g0] il duass (6,18
23k VL easd Site 5 a5 ax 50 5 3l (orin 5 himnd (Stuen Ol (leass a5 428 b 0 (el (3
S50 Sl 02y}l ole a3 g 3500 sy (lbligel WIS 53 by Ol e g WM 4 s U 2T 50
olals 3 Shlasl s 558, S o ol b (16) sl gl gl b 3o gl i e -l Slgien Shlasl (e
ol (2T 50 yai yo 5 8l oo g "3l 590l 8l y3 (ol Sl (el g uiscje (ialBl ) olju i
A 55 ligel (13l 53 (b Ghladl GEals 5 s 4y dlazel Gl el (U sl iy (3L Ghlasl Jle 5 e ||
sl Jele (Ul el g (Lol b ol 2Ulg 4 cnally (3,55 & 00 cnl el @l ) Sed S (b )bl e

Slasl lio (pl 53 15 08l oo gt (17) o] Ko 5 6KV don b cllae ol bl o oligel ptil> (o3b) sl il33)



[T SRRSO T I ]

4 g ol gl cnl 2 s am b LN > (23by Shksl el dprar )3 pre (lele Gl 4 1y el
(sin (18) spad Gimghy 4ot b cllas cpl )05 ligel il by ollasl (55, (s0bj A8 Glolee 0k k]
23l @oplie (17) gl g SVl gl b g gt 398 ligel il 1o Clladl sloul el lgiios plobee Clilasl”
bls)l 3 (2T 5 oligel sl o (ool Cllasl eamlite s (ook) Cllasl il lolae (S1alags o 0 aons Simgly
ars b &S5 ol ) nd (St (3b) Sllasl 3,90 55 SBT3 b s g Asbieed cligel gt 3 ksl s L
gl b 48] G bl ol 85 3 S5 305 5 s o g (17) oS 5 55Vl ingi
)13 il loles (BT (s p2 (gyloline 5B (i)l 51 YL g (i )S) (leass S o g (dhagio g (olot) oy
Ghlasl & 353 Zwly 5 53 39u0 3 (Jlo 0 5 yidey abilo) 4250 (lodre 4 Cod (Jlo 8 51 a8 diil) 42505 (lalae
2 s 5aS (BT je clasgio glao Gloles 4y Cond ] glaie (labro g 1Sl oo b b drwg b | 5Ly
chie Glales 4y o (a8 (L0 W 55 ol Glalee o8 cuwlrul Gl )b oy Chlasl Jle g @3 500
b ible abaly sgrg bl plabe Jlai 5l cdlbas ol s S oo sdalite (23 oy ) o jlade jgel il dlawgie
503 el il b M8 slacled > figel il (29,8 eS)lie g b)) g st slaiy) 50 £95 lisel il
Do ks olieel 2 p3 Olylas] Gialdl cael Klg o b b 90l il duslie 45 0559 yob oyl o bl oot 3L 0
gl | j il olie 3,Shes g3 ljgel 4i )3 Olylad] wiMe puditune odnlin wlie )3 ©0g)S 93 o ;5 lolre aid]
ol > e Sahieel 4 09)5 93 o Cul (See & o LSl At S8 09,8 93 ] 3 o Silie i (5 )blias
23 ()55 5 48y ool S) eSS liwans 50 b ylolns (ool8T ¢ o) sl il Lo (bl wiMe sanli) atve;
» ol ohhsl @3Me b bl o ol il o oligel il 5 sl Olyhasl sanlie ( S1obes m b wlie plos
ol ydy polidylS Sy by lalas 51 50l S 3 sly Sllasl ol smg 4y e b L3l 3 U1 LalST o 50l il
09)5 o 4 (lhae ©ygo 4 (BLS dnsly o pite 4l 4 Comd 09)5 93 (ke 45 3> Cuenl Caa pl ) cllas (]
WaysS (Bl )3 (gm 09)5 5 oysS (pdmr )3 09)5 S w095 93 Jl (BLbAsely usite S 3 (Sl w35 (o b ol
B Glodne (25T (59) (68 casd Joro ¢ colisiial Comdg wopmin lapite (i | 39 VL (ke
O g st Caly (50l > 53 (w8l Clasl) ggsge cul el 4 il ol lales S L S
lo S 5 bl g (gl il 3 ok slacdled I Gl lalae o 4 4S8 S diej ol > (U 4 b S e
Slinl pliag 4 baye (b G plosl | el il yiy chas 4l G 3Ly Sl b g0l Stil> (o ¢ 2L
ks 3313 o3 1y ] b ablio oly g a8 o ablio T b (65900 il 268 Lol 3y Lol sl wMS 3 2lgy (b, sl aiS o

@ Wlg o (JaoST OMuass widdize ylaleo Dgus o wyd 4y (O (565 ¢ S ped il cel ol Cllasl wisdize ledse

AR



ARAl

X D ¢ 08> ¢ —yd 9 T} (Syn 8 3

b dgalge g mopts 408 U155 51 e 8T SeST (ol Ollasl Copie o)y Ul Glac)loe g GBI 2900
lolas 45 s dlnsio alaio olabes 45 5yl 3 5 435 (KaS plolas a8 ilsél &y Sl oo bl wlladl b g0l 423l
ghie ol )3 (o2l mplie ) yider (Shm ds2g S 4 &S Cul (il ) (ol Chlasl Sl e (T ol gt
b (T S’ il lolas 22,51 & a3 oo (i iy cnl slaeidl adlien yir ligal il )3 (poby sl
Ol (gl )b g2y o) el o ol Glole 5 LIS drsgi g St 4 Sl e St Ll iyl 3L Cllasl I ass
slooygd g loelS )l ()1 Sy plakee sl (bjgel (slodolyy dnugi w395 0 slatiby ligel ptald o (ool o]
Ol S jgted 1 (oby Ohlasl Copte g (6K s alulid a1 Glodre lacs)loe 5 (IS S5 sl (Bjgal
255 o yl5 slasbgy g 00,8 do g el yiald (63,8 sacglis 4 Wb lales 2,8 )13 (LS8 oKl 5 59 ,90s859]
sl Gials gl Clis 5 Jld 5 sy by 3l o3kl b b lales iz en 1S ooty jeal 42l po sbajls b cawlite
Shigal s 4 (loyglite loss &) gl loliiilyy b g 15559 plosal (ooby (6383b (sl Lo 03501 Gial3dl g 50l il
e sl QLS8 2 S8 (sl g by Olladl 3)90 53 cpally (giloolST (B 18500 bl s ol kel
PYL oasd gblie ) jo) e b g dimdy Jruaos aeldl plolee B 390 oal)8 (aldie) 33,5 o dloiiy del > bl
ol b ablie slabg, o gl ptils 3 (woby Jle g @dle 51 Ul BT g0 (s gty s (655 g a8l guli)IS)
@ able a5l wlen a8 IS 4 ST s oy (clad dlawgie alate Sl ledse (gl cunl oY o ob 555 o 1)
o B imd glg) 1y oS 53 (omg)S S )lie g aimd g5 |y 05 o)l g ey sl g Bgd S35 ljeel Sl
@ plre Casy 9l5 lais 4 GLKie 18 oKl S ol 03V 5 dgu atwlS Sl alads silen Oliju:;sls sl jl &yeo
SIS 2k Uoygn g (el g Moyl (oyd oSy |y e Mg ) g 031 Canl Juazs (]9 )3 (659514 505 alians

oo @i |y T e 13 4258 S 39, lalae (sl (Bl g ale (gl a5 oolS)IS

" o)

D)l 3939 28lio slaT digSzud «pols aslllas plol jo

0,8 Wl Sl i B an g solod dllie ol 55 5o

o TECT



el 01335 Coley (ST ool 9 cnjlye (ol (imgh ol ploml 5

ol 43165 Jo ol imgd oyl

b

1. Falco LD, Summers JJ. Social Persuasions in Math and Their Prediction of STEM Course Self-Efficacy in Middle
School. The Journal of Experimental Education. 2021;89(2):326-43. doi: 10.1080/00220973.2019.1681350.

2. Cresswell C, Speelman CP. Does Mathematics Training Lead to Better Logical Thinking and Reasoning? A Cross-
Sectional Assessment from Students to Professors. PLOS One. 2020;15(7):€0236153. doi: 10.1371/journal.pone.0236153.

3. Scheibe DA, Was CA, Dunlosky J, Thompson CA. Metacognitive Cues, Working Memory, and Math Anxiety: The
Regulated Attention in Mathematical Problem Solving (RAMPS) Framework. Journal of Intelligence. 2023;11(6):117. doi:
10.3390/jintelligence11060117.

4. Fennema E, Sherman JA. Fennema-Sherman Mathematics Attitudes Scales: Instruments Desighed to Measure
Attitudes Toward the Learning of Mathematics by Females and Males. Journal for Research in Mathematics Education.
1976;7(5):324-6. doi: 10.5951/jresematheduc.7.5.0324.

5. Manapa |. Mathematics Anxiety Level of Pre-Service Elementary School Teachers During Online Learning in the
COVID-19 Pandemic. Journal of Mathematics Education (Medives). 2021;5:339-52. doi: 10.31331/medivesveteran.v5i2.1720.
6. Copur-Gencturk Y, Thacker I, Cimpian JR. Teachers' Race and Gender Biases and the Moderating Effects of Their
Beliefs and Dispositions. International Journal of STEM Education. 2023;10(1):31.

7. Escalera-Chavez M, Moreno-Garcia E, Garcia-Santillan A, Cérdova-Rangel A. Factors that Promote the Level of
Anxiety Towards Mathematics in Upper Middle-Level Students in the Rioverde San Luis Potosi Region. European Journal of
Education Studies. 2016;2:8-22.

8. Pekrun R. The Control-Value Theory of Achievement Emotions: Assumptions, Corollaries, and Implications for
Educational Research and Practice. Educational Psychology Review. 2006;18:315-41. doi: 10.1007/s10648-006-9029-9.

9. BaoGuo AN, KahHeng CH. Emotional Status of Malaysian Teachers on Online Teaching During the COVID-19
Pandemic. Turkish Journal of Computer and Mathematics Education (TURCOMAT). 2021;12(14):5104-14.

10. Huyen L, Ngo T, Nguyen T, Thanh T, Bao T, Vinh LT. An Investigation of Mathematics Anxiety and Academic
Coping Strategies Among High School Students in Vietnam: A Cross-Sectional Study. Frontiers in Education. 2021;6:742130.
11. Jafari F, Mousavi F, Emamipour S. The Role of Perfectionism and Achievement Goals in Predicting Test Anxiety
Among First-Year Female Middle School Students. Educational and Learning Research. 2015;12(2):65-78.

12. Sasanguie D, Larmuseau C, Depaepe F, Jansen BR. Anxiety About Mathematics and Reading in Preadolescents Is
Domain-Specific. Journal of Intelligence. 2024;12(2):14. doi: 10.3390/jintelligence12020014.

13. Hosseini M, Tehranian A, Behzadi MH, Alem al-Hoda SH. Examining the Relationship Between Teachers' Skills in

Qualitative Evaluation of Mathematics, Math Anxiety, Academic Procrastination, and Students' Thinking Styles. Mashhad
University of Medical Sciences Journal. 2022;65(2):870-84.

14. Willis R, Lynch D, Peddell L, Zehntner C, Bruck P. Get on the Cycle of Engagement with Mathematics: Re-imagining
a Model and a Three-Step Process for Primary/Secondary Teachers. Re-imagining Teaching Improvement: From Early
Childhood to University2024. p. 131-901.

15. Su X, Guo Z. An Analysis of the Effect of Teachers' Behavior on Mathematics Anxiety and the Role of Intervention
Programs. 2022.
16. Szczygiet M. More Evidence That Math Anxiety Is Specific to Math in Young Children: The Correlates of the Math

Anxiety Questionnaire for Children (MAQC). International Electronic Journal of Elementary Education. 2020;12(5):429-38.
doi: 10.26822/iejee.2020562133.

17. Polacco D, Luliana M, Dekel R. Perspectives of Teachers on the Signs and Causes of Mathematics Anxiety. Acta
Didactica Napocensia. 2023;16(2):126-43.
18. Hembree R. The Nature, Effects, and Relief of Mathematics Anxiety. Journal for Research in Mathematics Education.

1990;21(1):33-46. doi: 10.5951/jresematheduc.21.1.0033.

19. Ayuso N, Fillola E, Masia B, Murillo AC, Trillo-Lado R, Baldassarri S, et al. Gender Gap in STEM: A Cross-Sectional
Study of Primary School Students' Self-Perception and Test Anxiety in Mathematics. IEEE Transactions on Education.
2020;64(1):40-9. doi: 10.1109/TE.2020.3004075.

YYf



Yo




