aolilad m

Nl d
A

-

VIV =PV 1 Do ,al) G IFoF g « gl o)lois «eals 6,9,

alowgio glado ol (w)yo S50l o ailyeld s yui (w9 (5,185 5!

Sl ez g 15,9l (aiomodw

LQHT °"'55L“ 6‘?' ) °‘9‘° 8‘9‘5‘ ©)y90 yo @i') l.SL“‘.s"Q'é CS (PP
Souo rg.B.C‘
randllio 3 y90) a2 asly g0l Liils aimils p lovalie (6 SOl s )il
(Ol 2l du yo
)l 00l dobld caxlgs apll 00l) Oy bugn 0,51 4S5
4 53 SoS i (sl y90 Jguz j8 polie (9ld (plgs sl o390l 9 (o)
20 4l oyl3g0f il

G y do>| ¢ w0 ol

0399 o swlw! padlin 3590 3 p2 Al (ylg0] Jils Glb cotd &5 oy Yl
O&M)ﬁé

Sl doguaze ¢ 6OLT (s Sios 5 dobld

C8g SgaaS (s yO (oo (pui N (5l pulojl plil lctol jezxo gy lo

PG 9,55 S

Phone : Website : Email :
t 041-3543-1228 www.https://chemedu.cfu.ac.ir chemedu@cfu.ac.ir

H



https://chemedu.cfu.ac.ir/article_3203.html
https://chemedu.cfu.ac.ir/article_3215.html
https://chemedu.cfu.ac.ir/article_3216.html
https://chemedu.cfu.ac.ir/article_3216.html
https://chemedu.cfu.ac.ir/article_3239.html
https://chemedu.cfu.ac.ir/article_3239.html
https://chemedu.cfu.ac.ir/article_3250.html
https://chemedu.cfu.ac.ir/article_3250.html
https://chemedu.cfu.ac.ir/article_3253.html
https://portal.issn.org/resource/ISSN/2717-2279

.r“ab 5).! o

V1Y Slrio ¢ Jgl o)led iy Jlo oo Ghjgal ) Sy

I &

o 3907 98 gy

https://chemedu.cfu.ac.ir

dawgio glaiio (oo (y033 (50l 2 4ilygld w0 (g5 (5,185 5]

Tl a5 5laS el

Ol 1ol adaie 435 5 Sige] (o !
Ol ol VFFFA-AAT iy oo o 50K 8 ol o o Jj}aij)f)éJJ'/d r

oS
ot sl GHIS (sonds oy S0 Jlab ailyglid 05 slog; 2L (o B L gy 0
IS 09,5 5 Gtalesl 09,8 Ggal gl bl 2 Gimgy plsl (o, sl 4285 ploxl pgo alasgio alaiie
Jlo ol b gt adlato alasto pyos 5 33 s ey lisel I |y s () )5 5lel anal 55y
4 05,5 53 Bxizs (5 kol Amalz p 3l 0imd o LSKET g0 g pam conds oy VENNEY Lass
U8 09,5 5 ailyglid Jlad (g, b Gtalesl 09,8 o i S S5 po 28 09,5 5 talesT 09,8 lsie &
Shaies 3550 0303] (s 5 093] i Gesb 3l S0l i8S 18 el Cod (i Jgere g, b
@S 83 18 S con uillesS ite plsie a ol Jlars 05 o 0503 o (l )0 285 1,8
izl G (s 050 S0l lyslid Jlb o, 5l eslinal L (ajsel 3l a5 ols olas Gpis

($og8 b Jld (65 0k (s T 0l (st sl g ilaolgunls

(> Mojtabakeshavarz66@gmail.com) : Jstus o g
VEYI VY by 2 VE VA D wdly gl


https://chemedu.cfu.ac.ir/
mailto:Mojtabakeshavarz66@gmail.com

1P+ 5le 61 0 loid pamiy Jlw coomis i j9oT 40 gy | ¥

w

doddio

el 005 Bglane (F8 pFob lawgi clio (6,5 0k 4 Bylaxe | 395 4z g5 (bjgal 039 54l
& 8 il slaie bz gle Cusliw da by den e |y (5,:50L 0,505, (]
o ¢ SLedlbl (5)5lerb 00,28 (ils b az g L 60,505, iz slo Bas 3ixd dajY aed
ao,e 4539, 50 VYAV Lls oS )) sl o yiwd jo 8 slo )90 8 g LIS ples 51 (559
5 ol ools )18 595 3l Cou 1) x dad (65509555 45 auited Connly cpl wald i Cu e
9 6595 Al n b G835 SBisel pll s aibiood (s yal nl 1 S 5 et plls
oS ST (s 3k o0 O3l & o 1, LT Grags Ity 5 D L el (s a5 ool Sl
OTAY i) Cosl 00t S’ (50 5 438,55 & j50 (b eilioo Oloe 2 Jos S
Lolyon 5 ool (5,50l (el il a5 ol (il 3,57 wal 8 (o550l (5351535 So
SN0 Sl 5l 65k a5 wes ol il (o (SB55el (53515ST 5l walB 1) i ol
sl olls 05d Slegdge pled 1o 6,83l byt gy il was £y Canl Sen S
355 5550k (Jggmme Liogs dilod 3295 1) (lisel SRl wed dnugi 1) lisel tils alEM-
S & YoV o g Llge) wiled Gasts 25,5 anmely S L Jlize Lyl 4l 0T 5 sl
12525 51 6skmt 45 ol (o0 50 1Ol SL9ES Soya5 9 G2390] 2 e OV YVO o
O 095 UgS DUl L ()loe 5z slp dnmgs Sl )0 5 4l dsng 5la)52S alox |
58S oy e sbisal dam sla by, gl .l 00l (905 crels slo anli iyl g &L,
3 6xS oste wsl wiloy wiz g (Shigel Sl o 5l 65T 0st sy o S o AL,
laately 51 g (g S (B590] 550l «jonl (sl A by (S oSl Gy 5 26 ]
315 ooty Lo manlie ol ol 035y el sl 55 SlbLS | 5 ledlbl g,5li5 (65,15 45 (s
55 sl 053l 59y sails 4 255 Bl sl Ghan 9 el 0 LB g slesSl 4 b
il oo lolae 59, (53515355 5 Sledlbl (5)5lid 5l 655 oy b YA (Sl e sl 5,
s g S 02 b dglio 10 45 35l wal8 (gl GRS sl ) 3280 5 sogthe 55T

2yl o w2l 3 1y YL

1 Molera & Hull



¥ dlgio glato oomdi i 99 (S350 2 4l 59l L 305 gy (55165 51
CABYH Ay 9 Bu
o 0y $pSob p b wilygld 08 Sledy, oS oy GRegR 2l o
byl s Sl (g )5ld ol Jlo aiz 55 g1 hiide pg alawgie alake yuy g0l il
o5 isel o Cuje g 05 0l uylae 5 (BELS (wy> Sl yiny o Ceol aly
Gl,l8l o ¢ @dSS laie a4y 0ol 0ols sld 059y (Sl Srw sla clllool ans lis v
LS g lades b bl 5 oletaS (olo, Vb o bl 055 slo collad glyil o g3lo dnd o
DBl (oo oy BB (Sl gle aSih o lisee pole b alal) )5 (goaie (Siig 2SI slo
0 b e s il sy510,5 lly Sl ] s Sledbl gla o,50 o3 (¥) Lo o+ VST
ool e Lo 1) goue 5 g iy sla e (paal (g LB o Gledbl Ob5L 5 (g5l
g skl slo bLs)l 518 5 650k wax slo e slml o aily o Lo )51
ol op e olya)aiS Wyl et GEE ilme (Bigel oSl (655N 4 (eizeen
(Y o AYAR ST
iy o5 i |y 680l YAl ales ) cnl sals @l 6,50l 5l goomie e
o 5 wilo oo Bl e sl 5 955 oo byl el UlgE 45 45 Cel (6 S (6 Sl S oo
AYAF) Slas (FALe ATV waw)ols Cas god 5 0, gla anld a0 Solw |, o1 olgs
90 cnl dils o' 5558 Lo 5 Mo, Bl iy i 1y (650l 5l ool Wl e o 5 ael> (VY
L i a3 5 ol Sl (6,050l » 1l 05,5 Cay o3 555 (s |y (6 mSoly bzl
SxTob a5 Waliee (V0o ¥) Psijon 5 58,50 € a1 058 5 ostll Sl 5o by
525 Sl )5k 5l ookl aiss ja ol gy i3 Sy o (Sdg 2SI el b (g 25
D555 a3 2 oonly (Sdg iUl (6 T 0k «@Bly )3 el (65T 0k Sl Bl jelare 4y i ]
5L OTAY (S5 o ) o (815 oo s nsi sl (5351 OB 7S 415y 5 &
5 2yl wiile (S Sl (s b a5 9l Gaybo 5l gl GRS a5 (65050 (gm (Sig Sl

QYA lbaias oo abnil 6 )lass 5 6 lis sl &l 5 o, lsmls 5 il ST o ol

! Barak

2 Gagne

% Hilgard

4 Marquiz

5 Horton & Horton



1P+ 5le 61 0 loid pamiy Jlw coomis i j9oT 40 gy | F

3900 s (sl aily Wiz

S e gl 9 sl o (SIS %0 Sl oS S o 4y (g0l (sl il i
o 485 0,5 e 8 I8 LS 0 (Ssg S Ol plo b aill) gy 5l aS oeaug g
sl ably 1580 o 5 g 5580 o e oS 5 bjael (sl dile, iz (YO o NYVA @i (o
5 00,5 S 5 500K b T, iy 5 SedlS oo« sled gy eppss a0 (o o5l L 4y 4
wiz b 5l el Bas sl adse BB b, Gholed azmio 3 5l a5 ayjley ((Bjel by
02 lgizme 5l sl b sl s (5,915 plaie 4 g azg e @ oIl oS e (ol aila
b s pllas Lulpd 5 b ol 5 QB RS0k lasgees 5 b SUles (psls Hla o b
ey 5o ok a1l iy ylas 51OYAYe B el ol a4 AYAR ST )l 550l
o S el Lozl BB gl ailssy s i SO i LSS olie do ol ail, s
Crieosd (g 1SS sk (o 1)ltbss () o ) sste polis 51 JSite (ol aile, wiz
Looaizlo 58l o5 Lawgs a5 il o g oo (0t Jlious o0y b wl3(s 455 5elS
OYAY (omsf 5 (Solos D Nes (oo S 5 ;N0

oolil 1) (55le arrd 5 oKlejl 50 (29,5 (5, K05l 95 gy S 5 3l ool
Cexdgo )0 0ligS Sl pBrw g (a8 Oygo 4 Lo om dw peal b pdoendl i il (olld )
oBiiolojly odIS gy ol 5o -0l (oo ailjglid Jlab o5 g, (Dj900 0 ) il slo
Iy ol S5 (T (53,3 glo gl 4 azg5 b gl (iils y2 (6l (g o0 § S oz o2 ]
25 Jsoz 5o ailslid Jled sla (3, b bl jo G 5l sl ancdog (Ve o0 b )05 (ane

el 00 00l 43‘)‘

1 Belcher



0 alawgio daio com 30 (§ 35l w3 459l Ly 3 g 5 (55105 5

o Aot
STyol yonis Sl 0gas
358 oo sialejl 09,5 Lok,
39 ol ;U gmalS 55,18

0yl ligel zils doass cd i,

s S5 sl ails) wr
Sl g Ol Gl 5o 2blse
solatwl b @ob) SSol dgn
gl g s slo G, 5l (=55
ol
sk 4 b (609350 wo )5 als
20,0 ez @ 2o ys 035k Sl gt
O G pSol Sglds oo 003l
SN

iz plgie
2 e Sl 650k o)
Sledl; 0 50 FoerelS
2 FoepelS SaS 4 (B0l 556 gy
5 alagie el ls Jaos 8,y
slezat cldlhe g

2SS sl gl aile, wiz 36 Jolos
sl 090 gl Gl (6 lidigi Sy anl 3
oo Vb sl g5_._.5)_, S5l 5l eolarl

2ol sl asliy 55 550k

ooy 5o ailyelid Jlad g 5l eolaul ,5U
S iz sl
2 ailyold Jled Gy 5 36 (g
so5es Sayd (g S0k

sy 9 sk
(\’ .o V)

s.oﬁb‘
[AERRD)

O 5 5
(-9

oS o b
(Y+-Y)

Y++N)
sl g Sy et

[AREZY)

OR9H V9

Sheslatul Jdo s g o lo 4o )8 5 Blanl gaoge Codle & az gl Lol imgh

$o903] 09,5 50 3l ail o sialejl g5 5 Bam wa 3l 6ok 5 isel a0 ol

S &2 L b (68 ojlail aszd 3 )18 ol 550 Jlgas ds ;0 09,5 90,0 aS ol oolatul

3 oolitul b g (Jgone wys (oM 13 S 09,5 sl hjeel éndy plnl (yaesl 9 030

52Y 5 el g ohd Jloyl Lol 133l a5 slad jo talesl 05,5 sl s Jgome a5 b3,

B oy y90 oBitalol g cond )0 53 6550k Bliaey Jina pukie 550 b 85 ol

=

S8
& ol axoler

dbhgie glaiie pous 5 p3d Jlo juy Oligel G2l (olod (Rghy nl o slel anel>
S YE olass o VE VTV Lasy Jlo Jol Jluwad jo Joasd 4 Jorio o)l 105 508 pg0



1Y Sl o s o oned el o ingip [
Aiged R [yt
2l py Jlo IS g0 s ooliil (gl abgs g, Sl (555 diged (sl a5 LT ]
@ Ol e gy dibie Geej Glpl QB s 5l (2525 5 (LBL) p90 Sl S 93 9 (229
5y Dol OBl S 09,5 (6l a5 sle WS w0l Gl iolejl g J S 09,5 (lgie
u-")-’l-*-’ ..\.’.59.’).9.\ va 5\”\ KW g.:l.‘?h.a‘ U‘““"L")] 09; C’;‘)" 4\5;0 Lgl.b L}“’)ls 9 )-Q-’ Y‘\s Yy
D85 oo i S ST ) b (5Ll diges Jgaz ol o ,85 VY digel poe

(atypdsysls) ¥+ Y ¥q o5 Ol !

(Sl yppo)5ls) T Yy e Ol v

(yp2o3l) YoY va o ol v

(eSlyppoil) Yo ) o) Ol ¥
oS f e S =

Sk oo ooz 20w b og S o be diges 40l

alyglis Jlas sole

YA \Al

},.o—lu;ub Slaws |

o9 gl sl
o sl 2!

Connn g Gl e Jlo (oo LS I Jolome glgil Comia b3l sl Ry cnl
g F Erlin ol 51 5 bl iy 3o Jlw 0olz30T il gl T Sl 5 (6,38 o

Ll oals ezt om0 SYlgus Jaaz 10 0l 2ok Jgl o5 e 305



Y ahgio dalio (om v 30 (530500 33 4159l Ly 305 i g 5 (55105 5!

ool 58 eud 7 yho Y lgw

233190 Jlo b Jolxo cxo w233k Jlw (5,185 pb cxno g

ol szl 556 5 Jsle el ol 0505 s Jo
Ogemibmgan 9 dolS alie o el (6,135 b P9

Sl ol 58 5 Se SlaS 5 s pdy Pl (i i Lo 4 4295 b oS 5 (5 135 6l g
Slogar 4 4z b Jolow g5 (st oS 5 b el Sl o) Pl

9ol dndr ¥ St 4y 5 (Gl oo So9,) Jgare gy 5o ()0 iy «J S 09,5 50
Sl gd and> aw cpl jo ligel (2l 5l g,S cpl 0 8,5 O jgo (488 A dd> 0)
e 038 &1 a3 i halojl 09,5 10 . 8)T Sjgo DS sy 5 ey a9 wts a8 S
sl 00 0351 125 50 ailyglid Jlad (5 o5es dy 3 e s ol Jly5l

Sk s Ghigel Uole a S ligel (uils (b0l Sk g9, 5l S @

aalsl ;3 9 w5 S oo osalin |) )0 sy el ol Coe 52 sl gl ls @

.\.\30)569 OAQLMAMMA—JB»&L") ) é)‘j.aﬁjl.»aﬁ .b}).gjos\.;)' uu)lf)o

abgyo s (y3051 (sl p22!
oy Ol Gl s ol 0l S LT VAT 2,6 50 5 Glojer &g a la (y905]
IRV g
Wwosls Juloxi g 2 3205 b9
ol 00 soliul b3 7,0 4 oy el 5l laools o g 455 jglate 4
A oolatul Hlae Bzl (1 Kilo «logas ¢ Jsoz 3 hogs Lol o laols o g 450 g

OB R Zwly b 09,5 o0 g (Slglyd & 598

w2, Sl 09,5
FO/0A sy U 0y 5
OF/F) vE ialesT eg,5

Ve \YF Js



VY o e i Sl o 36T 9 g [

gl doy0 OF.FY a8 cams o plas o mul Jlgl 3 ojleds jloges g Jgoo 4 azgi
Siiwd ialejl 09,5 40 508 0,0 FOOA 5 1S 09,5 jo Basas

B bl syge 09,8 W JpuS og S W @

Olalo3l 9550 5 J 7S 0aim sl (gl 09,5 2oy0 g Jlsld w8 sloged

alo3T g J S 09,593 (l5g0T SIS o5 e 0 505 w030 g (Silgly8 R1395 (o
Olisel s ol Jlaoss (sowd o5 o (8 0y08 d2)d 5 S5l @355 (o) Hokaio &
Eoloo el ;S5 a5 p3Y L0l oael o Lisles 4 g o a5,ls 38 T o as 295 bl

20,5 Ll )5 0 a03l Gleie a4y a8 al 0ols Jlgw 0505 00 a3 v

ez Jlo Jgl Jlaosi 53 (yl3901 G313 0 5 o 0503 a0 30 3 Sl )3 @399

Ve by V>L¥ A
V¥ \i2 e 1 Syl

OF.F) fASE fo.4¥ o.f KW Lo
Al ¥4 Y¥ A sl

F0.0A FYY YA VEO) RV J s

GBS pl 0 aS (g0l LEls VYE 5l ogd e cdblie Jgaz ,0 9g>ge sla ool 4 axg L
O o yes i Folaws opl 5l aS axials jeas iolesl 09,5 j0 jgel iils ,a5 VE il 00,5 &8 0



1 dhwgio @lalio (om0 33 (S IO 9 &1 5gld Lt 305 g 5 (5515 1

ALY o5L ;o oo ,a5 Y& slass g wil 48,5 18 V-F ol o aiojlb jo ,a ¥F g wlos S s --F
WP R - U FIPLIRK IS AN I JONBRTULJK g

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

oilall - J S

09,5 o> 31 ol3g0l (1S Jol Jlusons o5 o Ol poi (1918 &2 95 510909
03 5 yho i A 09,8 93 8 55 (ygel Slyed peySle g perd (o0 3el Sl ools 4 az g L
Al 50 O.YF S 09,5 10 g 005 Ve jlosei FYY ool 09,5 10 Olyed (12Kl 0Bl g0
el DEY S 05,5 10 5 FYA LiglesT 05,5 10 Sl e el s

JrS 098 Sialol o9,
b.YF FNY oSl
05y £.Y4 bl
XY Y.ve o GBI il

7Y \4 ot a0l



1P+ 5le 61 0 loid pamiy Sl oomiv 3907 48 g3

abasgio glaio pges Jlo 5 55 Jlo (sord (9,9 53 oo 0905 o eoel Gy i (ol
OLES 1y sy 9, Kkos Wiogy 4285 118 sy 3,90 &l j5lid & j50 @ a5 talejl 09,5 (s a0
235 55 09,8 4y Sl 0 zskae S¥Isas o ligel (tils ol Slied Koo Sle 4y g il
ol 4zl ol Sl op alie gla ragy mlS b ey il @l g atls w2y JB
oo @S b gk onl @l el Gy JW8 sle B9y 655 B @ oS gk
OFA) Sl 5 VFAR) S T -+ A) 150 5 s o(T -+ A) paScdiejo (T -+ ¥) ey (sl
P VD) 558 9 ST Slinions gl Conl gon &l 5l Jlad o )05 Bg) 655 L1 4 )0
5 s clisel Ll cond menlie 5o el 4o Slbls,l o Sledbl gyl b 5l esliul
oI (G 56 3 (Ve s Mol e g (lgms ¢ (oS 5 (05 by Sadie 1581 50 (V2 + V), e
o3y Sho g (pox) Gule oo (BT (08 5 sle 4l la BN eyl eolital
2o iigal lalae 5l ooliiuwl b (6, KiglS sy 05 150 cwyp olaie b aS ((VYAY)dbls
ol gan 285 ol 55 ¥ a4l ol pge Jlo Glisel (1ils 650k

98 b olStalol o 95 (6, K515 3ol il jglid JUeb s yo5 g slies sl (S 5|
Slse 5> 5590l Glajlo and 5 silome olKtalojl Sl eslitul il (oo obsS Gl 5 98 sl
Bk p s azlse b Tl Jlad sl (s, 5l oolinul ) lelas o571y (HSts (55502
sla (59l 5l oolisial 0gh (oo (o295 (6, X091 Ly Colaa tely obgS (St )] sules
Ol 1S so S o 5l g colaiul 4 ladas 9,95 5L &l ) 5 IS bl yo ez
S ooy 8y S DUl plad 516 5 0t 5 T o ey Bllasil e o8 s 0l 50
S 398 _n ool AL1S i le e ) Ly 45 Lba, el 5 - el Jloline (g 5ol
Salie i ples g i3lon (oo 955 Gl il a pa b el o 5 (09,5 50 4 el
Ll (g 550k anly

&bw

Cigel 3 eSSz g (Bl oS 5 Ghigel (O YAR) A oo ¢ ol b y0 9y Spnns
DO-FY 8 \ O)LAA:J f 0)50 ‘Giw)a u»)}@i A.x.u:y (.9'9‘ dl?un ‘«gizﬁsfﬁ‘

Y



V) dhgio @lalio (om0 39 (S O 9 & 5gUd Lt 305 g 5 (5515 1

Sl i, SLLal i hes (VPVY)N) i shar - gee] 4l 5 opnSol Ll shee &l wadlS
Jsl

sl o yaly dloe . Sl S s j05 (g, b (oled] (O YAA) a3 0 ooly SBL- tsola (5,0 59,80 S
AFFNEY Lo Fojled Y o0 ¢ objsal

0, las ‘p.mo)LQ.? Jls o5 alxs (e e 6L’°6ﬁfw 59 Golw 4l .(\\‘Aa).wlj “sg.sl )|)'lf
XYY e VY

2 ebisel s ared gle 38l 5 el (VTR )t s yabas (Lo, o gy £ Ladllgl o LbaSY
5 DMl (5551 (8 anlibad oy 05 (T 29, b (o] daglio 5 logzetils (55kms 0l 5 550
DY) o o ¥ o)t ¢ Jg) Sl s psle o ol )

A go Ql)L.';'.;.S‘ :Ql).g; OYAT) Ly T NT VRN S0 .6|4.3L.:)_\;.? 6):5‘51:’. (Y )) '6“5)[7.,‘:’.) ‘ﬁLo

(Sryaebyp g o pde Ghygp 9 Ghi9el 9 Jbo

bl ohlasl i gles . Bigel G595 10 canlie 61580 a5 uyd b (VYYD ) L e jBae
O&l5,8

oaponelis oy 5 sy Sl alilad o i by g 5 Olise]
SO-AY jao Yo lais) -

O)S.}'S) » w u,.u“)dﬁ JL%S 61.‘2’ U’t'ﬁ) )—ul.l s(\\“‘\~)so.laJ 9 (> GQJ.”A.J— ‘&;3)'{5 (S osze
),HS )..ao‘ ;0.’-0.»0 o oKisls VYA, )9.:).@(..4 Ve LY. Oliu.dLC)T 9 &l).-ﬁ w)yc;l

R0 i g S 0,95 ¢ o5 590] (SGI9ST Ay alzme . g0l (63lw drd (V¥R ) Ligms o Slae) (wge
CFY-YA



Research article

Research in Chemistry Education, Vol 5, No 1, 1-12

h (VISR 2

é .g Research in Chemistry Education I
https://chemedu.cfu.ac.ir & 9

The effect of the technological teaching method on the learning
of high school chemistry course

Seyed Mojtabi Keshavarz *" Vahid Amani?

! Chemistry Teacher, Tehran, Iran
2 Department of Chemistry Education, Farhangian University, P.O. Box 14665-889,

Tehran, Iran

Abstract

This research has been conducted with the aim of investigating the effectiveness of
active technological teaching methods on the learning of the chemistry lesson of
second secondary school boys. The research method was based on the test plan of the
experimental group and the control group. The statistical population in this research
consists of male students of the second and third grade of high school in the five
academic years of 1401-1402. Among the statistical population of the research, two
groups were considered as the experimental group and the control group. The
experimental group was trained with the active techno-logical method and the control
group was trained with the usual traditional method. Learning was measured through
pre-test and post-test. In this research, the first semester grade was controlled as a
covariance variable. The results of the research showed that the effect of teaching
using the active technological method on students' learning of chemistry is more
effective than traditional methods. This result is consistent with the findings of
previous studies in this field.

Keywords: Traditional methods, Learning, Technology Enabled Active
Learning
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A Study on Common Misconceptions about Types of Materials
and their Components

Azam Samadi "

! Secretary of Education Chemistry, Bostan Abad City, East Azarbaijan
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Abstract

This paper is a study on common misconceptions of junior high school students about
the types of materials and their components. The purpose of this study is to identify
the level of misconceptions of seventh and eighth grade students about the concept
of element and compound as well as atom and molecule. First time, these concepts
were introduced in the seventh grade textbook. Atom and molecule are abstract
concepts and their teaching for teachers and learning for students are difficult and
complicated. In order to collect information, a questionnaire with 5 multiple choice
questions was used. The questions are designed in such a way that the answers show
the students' understanding of the difference between the concepts of atom and
element as well as compound and molecule. Students' answers were analyzed to
assess their understanding and to extract possible misconceptions. Based on the
results, most of the students in both seventh and eighth grades have a
misunderstanding about the concept of element, compound and molecule.

Keywords: Types of Material, Components of Material, Misconception, Junior
High School Students
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Abstract

The present study aims to investigate the effectiveness of observational learning on
students' conceptual understanding of ion dissolution in tenth-grade students. To
achieve this goal, a simple experiment was conducted. The target population
consisted of all tenth-grade female students in the experimental and mathematical
fields at Hajar schools in Isfahan city. 17 students were selected as an accessible
sample and randomly assigned to the experimental and control groups. The
experimental group underwent a 45-minute observational learning session. The data
collection tool was a diagnostic test consisting of two questions, one open-ended
question, and one multiple-choice question. The open-ended question assessed the
completion of the reaction of ion dissolution, and the multiple-choice question
assessed the ions formed after the dissolution of ionic compounds. The content
validity of the test questions was confirmed by five members of the chemistry faculty
at Farhangian University and chemistry teachers. The test was piloted on three
students outside the sample, and the Cronbach's alpha coefficient of 0.805 indicated
high reliability of the test questions. The results of the study showed that the
observational learning approach had a positive effect on students' conceptual
understanding of ion dissolution, and students who learned this concept based on the
observational learning approach answered all the questions in this topic correctly.

Keywords: Experiment, Students' knowledge, 10th Chemistry, Observational

learning
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Investigating and simple teaching of periodic properties of
elements to 10th grade students in the periodic table using
games

Samereh Seyfi ", Ahmad Rashidi 2
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Abstract

The purpose of this research is to use games and simple methods to teach the periodic
properties of the periodic table of elements to 10th grade students so that their
learning problems can be considerably reduced. One of the advantages of this method
is that the learner himself gets involved with the problems, and his motivation to learn
increases significantly, which facilitates learning for the student. Field study was
conducted on 10th grade students of two schools in Tehran and Urmia selected by
purposive sampling and were categorized into four 30-student classes studying in the
field of experimental sciences in the academic year 1400-1401. The instruments used
in this research was the evaluation of academic achievement. The results of the
research indicated that game-based education is very effective in students' learning
and contributes to deep learning. Group activities under the teacher's supervision
makes students very interested in friendly and healthy competition and enhances deep
learning. This study has attempted to use simple methods in order to solve some of
the problems of learning the periodic table among the students.

Keywords: Periodic table of elements, Periodic properties, Deep learning, 10th
chemistry, Game-based education.
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The most common misconceptions of 10th grade students about
the basic concepts of high school chemistry course

Fatemeh rahmati hasan abadi *, Masomeh paydar !

! Secretary of Education Chemistry, Mashhad, Iran

Abstract

A misconception occurs when a person's idea is different from the correct
definition of a concept. Misconceptions in the school subjects cause the students
not to understand the material and the related topics. Using the researchers’
studies and experiences, the most common misconceptions of senior high school
students regarding the basic concepts of 10th grade chemistry are discussed,
namely: the structure of the atom and the justification of the emission-line
spectrum of the hydrogen atom as well as chemical bonds and their nature In
order to identify misconceptions, a questionnaire with four options was designed
and used for each subject. The population of this study included 14 female 10"
grade students studying in the field of experimental sciences in Saleh Abad, Iran.
The results of this research showed that the students of this stage had a
misconception in understanding the mentioned concepts, which can be
considered as a warning signal for chemistry education. Recognizing and
expressing these misconceptions challenges students and prevents accumulation
and interference in their subsequent learning, paving the way for optimizing the
quality of teaching and resources.

Keywords: Misconception, Chemistry, 10th grade, Structure of the atom,
Chemical bonds, Quality of teaching.
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! Secretary of Education Chemistry, cities of Tehran province, Iran

Abstract

The students today seem to be mature, knowledgeable, and questioning children.
They like to know why and reasons, to see science in action, and to study out of their
interest and choice. The old teacher-centered and lecture-based teaching methods are
no longer responsive to the new generation of students. At the same time, applying
creative and blended teaching methods in the chemistry course is especially
important. The purpose of the current research was to use research centered
experiments in the field to enhance students’ interest and learning rate among new
generation of questioning students, considering the important challenge of the
shortage of time in the chemistry course. The population of this experimental study
included 10th and 11th grade experimental and mathematical sciences students of
Hazrat Fatemeh Al-Zahra High School, Rabat Karim, Iran, as well as a number of
teachers interested in 10th to 12th grade chemistry courses, and the sample included
180 students and 90 teachers. By using field study methods of collecting data such as
a Likert-scale questionnaire or even a questionnaire on the platform of Shad
Messenger, the effect of conducting research-based experiments in enhancing the
student's scientific and practical skills and increasing their attention and interest can
be examined. The findings showed that the use of research-based experiments can
strengthen the mental skills of students and leave a positive effect on the process of
increasing motivation and learning chemistry by students.

Keywords: Research-based experiment, Today's generation, Chemistry,
Questioning, Blended method.
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