Farhangian University OLSi 8 o8l
Quarterly Journal of Education in Basic Sciences QU pole 5900 13 (g aoli uad
Volum 10, Issue 36, Autumn 2024 YF oY 50l FF o,loud (o3 0493

o2 3198 S (5 90T 1S (il by iulo 5T (09080 5 30 (w3
7‘553{5 PRV P “).é OWLS v

VRSV A oy VECYVIYY il e

g3 3m il (o 581 ST SIS i 5 S5 5 s g Dlalllas bl 5 4 S age Dl 5550
el Ol ol o 53 a ol b Ol s o ys gl aaliy 31 idw il b 53 &S ol 5l b
2l 1) ool b Comse 0233155 S5 38 pey3 53 S 35T SIS &l () gy ol ol sl
G5 Calen 15 o sl 05 SN QST b i bshast g0 Jsb bl ) Gaseis 4 536 o1l 4 b et
Gy Sias et 1) 55 o [ S s (ab 0T Cow oS il s Wil e T LT 5 s

MLGAJ\XZ*Z&I:BGJEJHﬁ}d‘)ﬁT&b)‘o,ba:o);“e&)lﬁwa-juAK&ib)Tcéﬁ

ARG b s e o L) il b (LT Sl 1345 55 S1,08 Jm Uikes Ry S5
S 1 15 55 pn g5 05T 3 51 (g 5 BB 3l 87 sl (o 0L IS s w23 8 oo plonil (e

.L:‘.) @J}&.ﬂ

gy st b ot S il b glast (05ue 5 38 ¢ ol Cab 10 1g0uls”

Ol 01, VPP sy B g (DL 3 o&tils S0 38 2 jseT 05 8. 1

Ol 01,8 VEFFO-AAE iy gt 0L 5 oKils S5 50 3550 03,5 . 2



25 235l98 IS QI},J ols geil b &Lo)‘i PHES S O oy

.

dodio
sy o3| o 5o b 033155 658 F o 53 0 5 oSl ) o> S5 L 01T i
DL 5 o) Y §ls iy &S5 51 () (605 s b 87 IS ok AT 2SS
1,5 o3l T Lls 525 s ail Ll g sdsn 51 015 2303 4 Sl (6 1 e sl s oo
gms@Tox;udurs\Oﬂ;}s&uu:fraﬁ;wt?w&ijlszu@ﬁ@‘}gxs
mm‘SUJ”:L;,:;q:»‘g,us;g,uuxfﬁjdlség,j,wvséu;lfélﬁ.sﬁf@
e DN asmin gla = ga I b ol il o S8 n ol e o g sm b Jolb a5 o
05 Wle (555 3w 05akn S8 50 STl ias o 53500 56 o315kl 5 00k
S g B G R P gy
u}jl.é.:»ngji\b.Lg\.ajlj):‘r.}'ld&éhb}ﬂlf@\d\&&@):@}ﬁ:ﬁ}dﬂ

el Dogline o Calies glajl 5 o (65 51 CoDlest| s

Sl
e s ) 9 ) 0
e ) 53 3 E
J y gt

f-- fo- o - 88

(rn)'\,;eg}:;gL—S;mﬁJf,,)O;j)y\ieii@;u)y.\?a.ﬂ)jum‘;,zqu:\Jﬁ.z

JAGMQGA)‘} u:.;l:g.;db QT} oﬁfﬁ.’;ﬁ osle 6});:@1&6\.&6}.;&]}19): 6)}3 &5}
D o055 a3 S e ol 5L 8551 OB a1 0T (63061 55565 05 250
Gilas osle 8 Cab 53 Koy bt b ads oSK,6 bshast cpl o Lsd oo oS, 5 Ld dial


https://blog.faradars.org/%d8%ae%d9%88%d8%b1%d8%b4%db%8c%d8%af-%da%86%db%8c%d8%b3%d8%aa/

26 4l pgle (W90l 3 gy dalifad

ok 0313 Ol pdor Cab 5 st (6,45 s 5 (6,50 (b 4 gad aw p S0 ¥ S L

Sl

)9 guieo o diawga (g dub
= B |

RS (5 ub
= | | | | ]

i wb
—= N | | .

(ool p oo 31 ad § ) o Cab s ot et gy 5,80 (i JSK85 0 00 Y IS

ai,u;gw,:l,“,4;:,J,_.é,.:ﬂ'@uouyTu:,;\;,'lfbfafjum,;&s,;gg@wmuﬁat,;
S5 0 g 31 0L g2eils S35 Ol jae gwn s p ¢ ool ot S o 111y il s 1 Ol 5 0595
5 4 g ol G odaliin b 013 gaT 5315 487 ol pl ool ol 03 99 4t (s b glast sl
S35 3 e S 4 el il (55wl s ST Sl 43 i s o S
oK 7 o S eutalia 1y 15 (sl SIS T & ol ) 1 (53 ki 55,50 5 (53
8l &gy i o LTk 53 e bl (il slacs) s 51 O3 &S5 51 Skea) PSS L5 ge
S o b 5 AS e hpe Hshte ESG Sl i 55 ESKLL 5 S (B S Ll o3 S sdalin

AT o35 s
LT sl ol ol 358 o 0315 OLiS domin &S5 (S35 p idin 555 ot & Slokd S5 (s o]
i ) S 4 )5 e e Tl 0ol S5 (9305 Slb g n b Sl i )5 57 ST 3l
oo oalin amio (9 1y e Ky Lot i g 0L somils S ok Sy g6 Y Jie 56
S5y gn Sl Jho 5 A5 o i B 535 o go Sl (595 S 0T 0381 )y (0 i iS
)};M}uméu@pdywJ@&;Mdjj\cpmuo};ﬁuu:m,;

sl



27 235l98 IS O‘)'}o] ols geil b &Lo)‘i PHES S O oy

Ly ot (1 68 4 il las b 05 S 031 K 55 o ol &g ol 4y (il i 518 5L
‘.SH)TA.{kgﬁj.@lrs\djj\db@jwgﬁ\&qub.ﬁkgb&\»uvﬂdjﬂ45
C‘,la.a;ﬂl..\.?})GaLgJJYl{ngj\ckud.fjw@g&\)djjluojﬂ\w}b64::\:55,’4
Sl sl o b S (555 o 08 OT (6551 (o ol 0l S ST 55 W05 S (6551
Il 53 @3t sk 4l S 1 V0T sy (655147 ol (Fl @31 K Sl Sl K
4 0B 6158 S L3 JS8) 358 oy sl o o s e Sl K
C‘}d‘ U‘f.‘ s JJLSJSGA)‘)Tﬁ@)ﬂlc‘}o‘i})yMcbyoJJjTg'_gwb@;YLJ\J;
Aot 8 3 ol o a0 (3 55T WS 3 b 515 ot 1) o S 518 3505 Sy

| Ay s |

-

@Sl 5wl Al s il S 5 ode i S

IS8 s (gla ) 5T s 4y Caleien e 51 s JUaS) ) S 51 5550 015 (oo L 31
OT 5 S A OL o g ods S8 L oS 5Lad b oS s (gl ok ) puamms (51 42 slo ) (GE
S5 oo 4 e 5 s gr Sl 1) (656 (slanl 53 3 g0 a0 s S LS o 5
S o bl lze (6555) 7 gm dsb b s T8 ol 03 5 55 8 o Sl

1l ok Sl (S S 0l S eslizad b (F JS8) S8 s (sla A 53 3 e a3
T 51015 or 45 ST oo 5 (S bz (sl 7 3m Usbo o LS8 (515 a3 3 5o sl
35 eslizal yolie slulis ol



28 al pole dj900 13 Glagy dalifuad

(MIT OpenCourseWare ) o 55 5 & s S 058 5T 055 cpseks Sl o 58 alis gla ¥ ST

Dl s okd 5 S8 L oS b L oS s (gl okd ) pamme (51 a2t sl ) 5K s Gla o
qwj,u,:&.«:;Ss\ﬂ14;\Lg,'t?éuv:\,a>yf¢uo,;ﬂ\.w@),,&ow§i;§n
S g bl laze K55 b (5 T3 ol 53 5 5 8 o Sl 5 st

Sl ples JolS ol o 6K Ll (65,58 i 5z Sl b 65755 (gl ol e 0 sgie
‘5,,C»uU\{,;m)\;;;.u.ﬂéuwugw@ﬁbj),\56“.,.1?\)6:4:
A a oS G b KSs 5l el S5 5l wgy ol bl b s
s o &1 1y ealie BB bliae s SN

Y 55 S Jdo e p S L glacad Sldalin s 53 OljseT il el ol ol b
L5 pin g5 bl e laiib JSu5 & dins 536 o ol s O 56 Loy
s b 5 1) Al (605 Crmeen 3 ) siie (IS Ale ileST Calibue (sla Cad 2 5 S
Solows L s o ool il 5l ola b i &S Lidiine Ol g0l 215 51 S ey (0 LB 4
S 5 S 1y (il Sy s site (oK) LlesT Slakis s Calises (sl o&Kaws 15

S Fo 9 93 A

jlég,lfgmus.@tafrt,.mwéuwm{a\ﬂGg\@ywjuwum;,fwu
JJSJJ\;J\;@.‘JM%,&J\@:b&f?u,g.@m,yzuM\}sa,w\uﬂﬁw@u
sl ol s gr SIS 3l ekins JS55 ola K05 4 358 gp o 53 Sl e 55 ol s
Sl b 015 (ol (15l zadls b 4 sl 03 b W1kl b eSSn s bl e b

O ansls) 5 S a5 1y bl s 2SI


https://civilica.com/search/paper/k-%D8%B3%D8%A7%D8%AE%D8%AA%D8%A7%D8%B1%20%D8%A7%D8%AA%D9%85/
https://civilica.com/search/paper/k-%D8%B3%D8%A7%D8%AE%D8%AA%D8%A7%D8%B1%20%D8%A7%D8%AA%D9%85/
https://civilica.com/search/paper/k-%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3/

29 235l98 IS O‘)'}o—‘ ols geil b &Lo)‘i PHES S O oy

A Jle Ol ge a5 yls 5,58 Calises sla 05 9 eolis awslan 5 glals 53 Lol Cab il eslanal
b e e sk 6 05 8T Al 5 ite 4 e @31 SIS e il ek LI O (Sl
OFY (oS s g

b e sla 033 5 (6 51 4L Dslize 2T (la 4 905 53 023V (6,8 o310 5 Ldis S ¢ LS5
e Eomy 53 (VY ((sude) 5 8 513 anlllan 3 g0 alas ol or et b 5 ok Al
05 Sl oslial b D5 Gy 5 gz ol (53150 50 i ) (T DS 5 5 558 o O3y alie
() Sl B 5 I3 g 3550 35 o e S SE HF s Sl il
(¥4

,.pt;wfdﬁfoj\vu\‘_;uc;leL;LAvSILU}SJivaAﬁj nglfjlé)svﬂ.la.wj;;)}}a\xﬂg.\?
IS 51 (6ol a8y (550 555 1 1o 55 ) 65 oy g g in b 358 o plondl ol

(AP (688558 o ool Al oo S slize Slgar g0 Jsb s1)l> &S a il

SRR, (b 9

@Bagle 3T ol ylS glezaly b s s 4l Ol peT S35 4 2T pl (685 Sl 5 41 51
ClSS 93 013 5aT 2015 4 0SS w0 § 5 3 il gy S 1 5 5 05 ST a5 ) el a2l T
s Gl IS ) SVl 0 (931 Sy g 4 il (0 S LS 03l 5 s lST

S8 Gl i (535 5 sl by Y S 1 (6 g b 65 0 S Gallas 1S9 AT
b 6 (gl 4 S o el S 4 e WIS o Dl 3 S i 3 g plST Ll 0
RS S 5 3y g0 pn 53 O3 5 i gy

O o e i Al

Jshin od
Sl domies by ol s

o5 65 Lot b s

g,u;ﬂcugiipw‘yu@ys.,


https://ganj.irandoc.ac.ir/#/articles/305681b0d669bfce7f0c33f1af96f1eb/search/9685ac0af66dd3cddd906f1302151057
https://ganj.irandoc.ac.ir/#/articles/305681b0d669bfce7f0c33f1af96f1eb/search/9685ac0af66dd3cddd906f1302151057
https://www.sid.ir/paper/180224/fa
https://www.sid.ir/paper/180224/fa
https://civilica.com/search/paper/k-%D9%81%D8%A7%D8%B2%20%DA%AF%D8%A7%D8%B2%DB%8C/

30 al pole dj900 13 Glagy dalifuad

283 B (5Uigy il 53

®

o 4L e

EE)____
5\u,@;wv&;\@,ﬁ@k}gxu@ujwob:aJi.:
m&jg%)};dﬁ&j\s‘@)gﬁngl?QVJ&ZJJ}J#&&J’T))K‘ :(a;:q.:&?

ssiie Slss o JSa 8 S dile S ot Cab dmio (635 055 eslizul )5 e

.A.:Mc:.é}??.\:él@gu:lq-:j}a.‘f«\:ﬁ

i« ¥YF AP FOF

fe- f0o- -2 8- Foa -5 Ve vo-

0530 S o b 7 IS

o3 Shadl
xwfjwﬁdgl@_b;l?u_\,go\iju;,;bu@:;o\},a&g;)lg.upa.udu@?m,;
b 03 sy e edalin S 3 gl 4 (aleT Sl 53 Dl i 05l Lli romas
\,Q,Ma&g,é}g‘wm&g\&usl,ﬁuﬁ;‘w}@&;ﬂp@w.;wu
Lk 5 =) le Gl Tl g ISl DY s el 3 O35 s i 8 e IS
308 Y el ek § 5 0diST ks mite =Y Tl 0k S e e s 1 (6l e sy i
Sl 50 Jsb (S3luli gl it &K F Bl o )5 UL 5 S S 6y OIS S
1 3 b 5 o S s (655 K 0 5 AT (o foe Sk 5 8 53 3 m 5 kit

ST sl W R a8



31 235l98 IS Q‘)'}o—‘ ols geil b &Loﬂ PHES S O oy

o 3550 55 o2 3 YL & iy (ola ol )50 53 15 LT iy o Ol peT 51 S5 8l
.J;@OQLJL;)‘,JAS:M:,&aﬂw;ﬁa)}s)al.@j}{&?

:,~|.u)\,9;,§\i,;;>|js@dj\,;,:&:gauag\wu?g;\ouﬂﬂbg}@y@T
il o Ja5 o 55 i b S | S o b SIS 0L il Sl g 5 B olaws @
Sloss o b 1y i g (b 1 S (b 65 Ol o oS Aias sl cpl g3l @
2591 ews 4 9 e 5S> EalaT
b s 350 45 4 S OljaeT B3 &8 dias o Ol (ileST jo ankad a ol tm @
(Slas gazmn 1 JSKze | din o (ks Sl 0 015 50T 20 bled e S oSG S
..uj:iula;ﬁu&”u}.\m

ﬁ)\}ﬁ&odﬁl CJ.E.A QY\}»@Q‘)}AT&\; Lgu c‘ﬂ‘ig}?‘\»‘“t’w_‘JJ
) S 4 ol 0018 (S Fwly w9 ke
:J91 g 49 00 0318 (S Fuwly  Julows

LT 87350 g0 onbams p 013 50T 2313 518 (o oy 2 1) OIS 285 31 05 50T 23l 5753 Il sew !
g b AST b S o Cab K 1) s odalie i g Cab Wil 0 OIS 5 e ok
@Q‘Jmo\ﬂ.m){ab\ggzﬁd‘yuuyum'c,g@JWQU}ATJ:J;JMJ;% 39>
352 0 Ol 58 25 oy ges gl IS K Sl s

5 09 |y at gy o Ol (gl i) ¥ 5 atn | s (o ) S o o "
Y e K5 )5 e b5 e Sl Kt o M5 s o b | )5S e Sl g
"S5 () S b Wl S 350 K S5sss

Coldn Jaale3T opl 5 O Lol Jik &7 diis aom gie Ol 90T 2505 51760 5sde ol Jlgu )3
Sl 5 |y 2 el b 5 i Lol O gy ok 5 el UL 5 K 45

1l 0T 5 53 el B8 S5 55 0 b > LT e ggie L 5l ab S oS 00T 5ils



32 al pole dj900 13 Glagy dalifuad

5 G S S 8 S o ST Gl S o @
Ll s S olesl S L b ¢SS L 0T 5 S

FE K 56 55 g0 sl S o b 6 S s e 3 S @
S 2 33kn |y sl Slag g0 I b

S 65 4 g 0ds 03l O T 4 487 (ol st gy o L O350 (315 o ) 0 iy @
23 0T @S Conle 8 L35 o g L 3 Sl 2 WS KN S ST oy 5

.J}.i- @J}'J&&TJ&&aJ\V\;\Q)}J

P90 Jlgw 4 ol 0318 (S Fwl  fulxs

LT a8 553 (n ooy LT 515 353 (g 000> DL i gy b &5 01551 (231 4 ¢33 Ul 2
4 05T 15 5 a3 Ve g o 35 gr S (o (b 0 sl 4 e 5 O3
.,uuyu»ljsmﬁq.:bdl‘{x:b'cwg@w;

55 o i b S5 b oS s ST 1) (myd (i i T S s S5 55 g ol
SN S 4 Wsls anlsl csls e fly S o kile B Ol gaT 2315 31 (6 b sl odalica s
a3 gad Ol 3 5l el i Jgl Jlgw 55 K BT o ki dal g odalin SIS ST 51,
1355 Y2l R0 3 o sl gt 4SS ) a8 sl el olzitl a4 &7 15 5T s
Sy slzel ol b8 5l ¥zl (20 51 2S) (oS sl s Sl gzl S8 ST 31, Ll

a3 o )y dian g (b ESG ddian  siie ES$ oS L5 S

Pow Jlgw 4 oud 0018 (Sl Fewl  Juls

b LT S o6 e womis 555t g bl B187 ot 015 50T 5 3l g Il 53
358 bobs wnS o Cabs 65 @ 15 oo ok 0315 OLES 4t gy

b1 4 st (b sdee i3 51 0313 oLzl gy 45 oL@ T a5 el s 4 o y3 A 55
b K5, 1 (ool Lo o 0313 DL s gy (s 0 g 4l b i a4 8 oLzl 3l (6 SN S
o g 4 |y e G 5150 bl ol ok b ol - San &7 5 4 arst Il ol w1y T s ls 1
il 53 B o310l 4 ioles domins 5 gite o abols ST4 W g os S IV dtul &y dins ok

Crmmed AL e BB ety oK by el o5 S o3Il 4 Cab bt s o ol



33

w235l93 S (ljgel 2l el b alejT (cogeie S50 (o)

Koy odalie Ol Wl 5 o iuled oo O3 S5 5 il 6K 5 st el domis Sl Ko

..L:fv.a\}bl}?udh

81 ) kT Gl S B pdi b Jlgw B 49 S 336 S Fwl wo 33 ) Joue
(ol 00l 85 0 00 F o o 49 b o0 (Lo

8| bogaie pd | Aol i e P

& CST ] b gaio . Sle Slodd
J

Py ol dxdo e SISy
sk 0SS gl Can ol oS
. o V7 R A
Gl eSS s e
5 5 O b iy 65 4 s
oS o sy b bk S &
YRS I DY S U IO,

V. ARy o. )

@‘umwcyd}bdbju\m
& o e P E S g
ARV Y o7, LY o7, Cab ¢SO A ien Sosline 5 sla
o S g 5 e e S s
' LS slboul S b
£, o/ YA Ly £, S p3b Gy Aoy e

Polez Jlow 4 oul ol Sy Fuwl fulos
b e ph Sl i (655 G L st STUT &8 4 o 015 50T 0 S epslezr Jlpm )
S | g ast Il olasl 4 1y Ol T 515 ST Jlge ol 9308 o bd 4t (b ¢ @ 4 gy
el 5 T 1545 e eslizal (6,5 5l cdas o 0L 1y b bghs o8 Sla_toleiT 53 Y geme
o5 355 23 0348 35 o T elasl s oy 5 gy s Loy 55 oy B 1, Sl g5 o8 iy
Gk 6 i g 03 S sl e Sl e sk 035 A LSS sl sl Ol



34 al pole dj900 13 Glagy dalifuad

s Jlgw 4 oul 0018 (S Fuwl  Jule

S 4 e Ll 5 g ol le3T 53 55 e i LT 4T U oty 01 50T 230 1 cany g 5
S el (6 il Bl 53 5 Sl e Sl & (Sl (0 B350 S o b
300550 s &8 s SaslS” 5 piome L IS 51 5w cal el gl das plonil 1) LISl il
2l 5 Wl 53 31 0315 s el 135 il o 518 sl il S o gl b S
S sl 8 b S LS S re (65 e

¥ sS4 o 0318 (S grwly ) § Julod

e I Ol aaT Liils 6l 2 6o b S 5 s o Codo ypiie 7 alin V CudSS
ooy O3sT 330 51 CadSS ol s ks 3lIE e 25 oy 5 S 00 ¥ ST s gy ol
S Cabo izl 53 8 2T (6l amir 635 S5 S35 s 7513 5 4 S & 355 00
YR R PRYS R FH )

Sl o oy oo a5 4y 5 3 gy S et OIS (55 5 58 Ol gl s 31 (51 Y (ST ey
Al gr ok S5 G S g g B 1y st 25 T )

S e el 93 nl @

S8 ey o o0 BI85 S 3 45 5l a5t a1y o S Do Yl gt a1
il S el S s (S5,

LS o se S SIS o5 glsel S (Fn gpaolan ) e (5548 5 5 55 OSG pl"
3t L5 i b 1 e S L glast L S e g il azls Sy s K0S
"okzs Callone 3B 3 ate Olen 51 S5 )5 lpel 3 S s e

LBl 013 saT 513 3l sy Yo 3o 03l o OLES |y S ot (b S5 Il 3 o7 oY (ST
g ol b ST o ph o S i (555 il 68U S gy oo oS mils

SIGOLES Sl 5l gdal ok



35 235l98 IS O‘)'}o—‘ ols geil b &Lo)‘i PHES S O oy

S5 4o § Som
r,tﬁ.M,;\)gglqywsdﬁgyg)m,ﬁ;j\,;o\j,ﬁTu:;ugf)Msuﬁa\);
S e 551 05 AN ISl 5 S o ko b3 5 ol i 51 i ol 5 3 5 o p3 S
,L;U:tﬂ,,:.;ao&;z‘Us@uJﬁu)@sl@&ujTQ@m,asg\,@&;jlwa\
Olasss 53 gl D 185 4 S o 8 2y iy 47 it 5 LT 5103 8 plol (2 eS i
S35 08 Al S 5 (5 ate i b SIS 01 i ¢ siie O o Jle Olge &) il

SNE o 5 amio
U1 S (b &K (oys 80 5900 Gaims ol 53 ) 015 5T 305 51ET o ST ¢ o550 Sl m
@l b i el 5 (6,8 IS8 550 53 (Sl 03 8 (2853 oS 5 S 5 Lad e )5 e

NG EREPe )
L;u}f\s\ﬁ,qh»@)ssm%gmﬁu(.,\;jldfujﬂuuuéu?gw\yj\L;)L,w;
S Ay o 4 Jle (gl S o 5 ol b G5y 2 S Sl (Sl 5 4 g0 aza)
et 5 i, e s il S g oSS Ol 1y S Glacib 01 g TSI 1 6ok

S o S 5 S b 6 3 s 5 EKLE bk b 3 3 leT gl 4t 5 b S
S il (gl me L gt b 15T ety b OS5 (sl 5 ltad 035 35000 W 6T 51 (5
Ol S g piie dile (5 (glo os ok b aS” iyl sliel 013 gaT tils ol i, 8 ool
58 has oSl s e w )y gy b & il

45 or e dt gy Cab ST 4 (6o 5 pe A e 5pke D3l 15 S Sl ) S o8
2 Sl e b ol ABL oS s ss Do 1) Bl )5 L K S 6 5 et
dls o6

S 58 o SBIL dndls o 5a 0K55 035531 Ol 1y i L 01 5T 05 e s
S5okan Ol ) ()55 b SISE Koo 015 5T 2315 358 o i sy b &5 4 adan ) 5
s 8 s 55l ol Slag e sk 05 AL 05 S

o S S 87 o3t b Eomn 25 50T S g 01558 5l o S8 05 (o 5l o 55
Ul oo (5l 25 (S8 ot} 0 Wlatas] g5 ity g0 (33 DS 53 5 ST o ot S5
gwlm@&ixﬁ;\ussjjspw?dx?fsug,»&,_\:,\;;fgf)n)uvn);o,;ﬁn

JALO‘)J}@M‘ﬁ‘@‘b}f}ﬁdﬁ)Té‘jgL@TMJLhAC};J;JAQJf‘&-&“_M#‘JQ.SJ.A



36 al pole dj900 13 Glagy dalifuad

.usm,l|,L;,j;c;~mu,;tsw@t¢§“‘m&uuuﬁ\iMdgtqtbm
5 o Mg S (b S Wl g3 S

o Slgain
b pais dan (slgail Lz o ol ol Cos i 5 BB ST K58 08 s 51 487 (6,150 31 (S
laly a5 ol mge dsb paie s s gl S OLSS g0 b b (bl s S 5
4 O3l 315 ot oS ST oS il o Jaw g w3315 058 55 oadl s S 0513 413
u:;\;v;;?,&asybo),ueii}gLgu&L,_;‘oTeSPc),y);6‘;&,‘.@\&,»&}9
ju»)‘.b:Q‘Jiuucijdﬁb@\jﬁ-}JﬁCUA{Lg\a-\{'.\i:ﬁj‘}:j.\{b‘..\;f@Ql{L«JQU,«T
OIS 53 T8y 55mS 5 i sl S b LT (gl 85 oy w Olsel LI pllly o
Pl 05 (8L 65 st 5 e dig LK) (les 0 7 L5 ol SRaleST ol ol
wy{,grﬁjrw,.u)\.ugt.u%Jﬁ:.;;,T;t@W&ws\ﬁwj\.uuqu (o3,
Al 2o ol eomn ol o6 31 351 i sl 3,87 (ol planil el ol iy Ol o3
Gk oa 5wt gy b o 65,8 el (2le3T Slees 53 1t 55,5 plil ke &S 5o
Sy b Ol paT Sl 0350 a3l iules (68U o Lo U ST 1l o 5355 JSC85 S
o 33k il 5 Lsd o LT ol g 6055 g Do g0 5145 S ) b !
S OWgn 5 Ko aiS b T o 58 o T HIL 5l T 83 1388 SVl gw a0 Sl
3 oo B Sl 658 Eoln g2 25T S 458 ol 1 ok gy 5K 5
D15 e S s yskte 4 el AT gt e s oSS S 03 g Sl ol anllla
e 3l 8 535 8 4 s Ol 15 53 0T 51 40 geome 6 c05e 0 56 o Eomn o1 51 015 58T
A1 g 5 s 4 labad 75,8 il ol ST 5 ys WIS 3 (31 b e T ¢ b

aloil o Ol gaT



37 235l98 IS Q‘)'}o—‘ ols geil b &Loﬂ PHES S O oy

g ool o i (b ots (a3 58 5 s S5s 6w (VAR bl (bl 5 43 (s SO
O e Cnio AL ST 5 g0 5 Sl g tales

Ol g5 o8t K 58 0uSCtils iyl ol 8 sl OLL VP Y) cames a S

b Sslie T (sl 505 53 g3V (6,8 o310 5 Lalis s 5L VFAY) b ¢ liaa s 5 4 o Shen
ot 03 5315 Gl rash el al ol ot a5 0lh Ol pbline (sl )35k (5,5 4
OINY (63,5 (sond sl Sing3)

o S g ol sl b OT b5l 5 a3l G o uablies SII 2ube (WA) call Cin (ol
L5 gammac in 55 5 25007 03 n 5 53,80,

STOLS 5 5 6 b O amlin 5 ololid ((ITAR) pms 5 (53 gmmne 5 ¢ DL coaly (s
st e b 8 GF Sl S s et gl e 058 Sl ealinel L O Gy 5 s 53 2 5
FAYSYAF (VY Gl YIVD 0l S8 5 g e Dl

Ivanjek, L., P. Shaffer, M. Planini¢ & L. McDermott (2020), Probing student
understanding of spectra through the use of a typical experiment used in teaching
introductory modern physics. Phys. Rev. Phys. Educ. Res. 16, 010102.

Carpentieri, M. A., Fano, G., Jurinovich, S., & Domenici, V. (2023). Introduction to
light properties and basic principles of spectroscopy at the high-school level: A pilot
study. Education Sciences, 13(3), 316.

Haagen-Schiitzenhdfer, C., & Hopf, M. (2020). Design-based research as a model for
systematic curriculum development: The example of a curriculum for introductory
optics. Physical Review Physics Education Research, 16(2), 020152.

Kovarik, M. L., Clapis, J. R., & Romano-Pringle, K. A. (2020). Review of student-built
spectroscopy instrumentation projects. Journal of Chemical Education, 97(8), 2185-
2195.



