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Abstract: Provide learning content in a pictorial thesaurus format to Iranian Research Institute
increase learning in students is the hypothesis that in this article was for Information Science and Technology
studied. This study showed that: 1) we can provide learning content in a (IranDoc)

thesaurus format, and 2) This format can be effective as an educational ISSN 2251-8223
media in science education that leads to increase learning in students. EISSNI225 6281
In this study, as a case study, the first year of high school chemistry
book was selected. Then all the concepts and issues in this book was
presented in the form of a pictorial thesaurus. Then by two statistical
methods (test and survey), comments and scores of the test and control
groups in some of Tehran schools were measured. The results of field
activities confirm the hypothesis of increased learning due to the pictorial
thesaurus. Thesaurus format benefits include concision, looking from
above to the subject, reminded subjects taught before, classification and
organization of educational content, ease of intuition of concepts, quick
access to desired content, virtual education and distance learning.

Indexed by SCOPUS, ISC, & LISTA
Vol. 36 | No. 4 | pp. 1203-1222

Summer 2021

Keywords: Thesaurus, Education, Learning Content, Learning

* Corresponding Author


mailto:rajabi@irandoc.ac.ir
mailto:h.gharibi@gmail.com
mailto:abooyee@ut.ac.ir

a0 iy
LIRSS
AP
RN

Moo a5y | oale 2 535
Ol 2l Sledo! (553U 9 Pl olSingsy
(5151 1)

FYOV-ATTY (l) bLo
TYO1-ATYY (g 51) LLs
SCOPUS g dSC LISTA ;5 4o

jipm.irandoc.ac.ir

WWYYAYY oo | £ 85k | ¥ 58,92
VE+ e Olnl

\Y.y

e dabigdlo
el Sly (Jow (S po %Bt)th.a')

SR ot S B et | el ez (S
(S 51D Ol DM (5 y5L 5 pshe oKiins sy
9()‘);_\ 40\_,4.7

rajabi@irandoc.ac.ir Ly ,sTb

faly ool Sl bl €655 53 ok (5 557 S
€Ol el §mpoke S 5 oKl
gharibi@modares.ac.ir; h.gharibi@gmail.com

6 e 3080 LD 6y e (ST oW 851 29 domo
abooyee@ut.ac.ir Ol ;! 0l ¢0l,¢ oKisls

el 035 0055T oy 35 ole A ke Dl 1 lin WWRRAUT s bpde  IFAAALY el s

sz 3 3n e ool 53 48T ol (gl 5 01,815 6 S5l it
Iy =T (Glsomn Olss oo (V 1aS —23 olis "J—:?gs" -8
ot 55 S (Y 05,87 astl glaabizNasl sl <G )
‘-‘"}"}'>J“>JJ‘JL{r}J‘cu‘:‘)}-‘T)"G‘;’)}“T;}“J‘ﬁ‘&U‘}"‘GM
(835 5 dealllan Ol g e (C i 5y b o0 OS5 5 S5l il
Syl geai :\_Aucm\es_i%_suﬁ ol g hae LS 0l 55 4
)Qlj_uu:oh_wuﬁw)Q}_ﬂJTJ}J}:J‘o:Lﬁ_ﬁ‘chJ_.;:
@u.urw\olﬂsauﬁm_;rﬁg;u_gwoﬂﬂdugﬁ‘;\,w
b p 0l aT s lmos S (655 oddplnil (ke Lo Jlab
S o B 1 (5 g alip Mol Sl eslinal Jdsa 6 Sk il
Sl (5 geT lpmome oS (1 (sl Sl S sSI 51 eslil
Z_»UC)Ua..al U S S PP 70 Cj_b.n)l_: sl 6l ST il (g
g_._SU:.a 6)3T'>“—f. L&}—é}ﬁ&.{wl{ali_i L&“Jj}—i’ Q‘F‘@H)}AT
JUaS] 55 g ¢ =5 50T (8l gme ALl 5 (Glnails cas 4al iy


mailto:h.gharibi@gmail.com
mailto:abooyee@ut.ac.ir
mailto:rajabi@irandoc.ac.ir

SISy
AR

£ osled | PPEs90 | MEer Okl G

‘)‘5)'l_?uj)'_’_a"’jcg;-;ﬂ‘Kyﬁ)}ﬁj&.«.‘#))ﬁ@b@éﬂwﬂacﬁuﬂ
‘JJ‘“—‘:){

LSJ:?’li cd.i')'}aT &l gmen ¢ o gaT cAAUC)’LE.;\ HEY IR g

oo .Y

5 40bl) O (bl s el e LN L) 0,515 oK g 0,5

5 ke DL )3 age i Szl slasbly baaSis Al ol Jases 5ol an
3¢S, S Dol (VL v 4575, i pal 3 a0 sl e pls Sledbl Jals
St 1y 05 35 o Coned 0505 (6 e 3 01813 (Slaj Sy gomn 5 5SS 1 s ol
G e g kg (s 2ls 5 SLedbl (-)_19 Slaoj g 5. A8 o sl LaoT
5 S imrtaliy 5 e sl sla sy 5 L S i s 5 5,8 ol (mliOly 5 (il
e 5 et ol g0 (i) 30T (Sl gmtmean 5 (i s3> O 5200 el L (50T (55l
(3 i ls (oLl 5 pll (5 eT (glptmma Ly (w3 3l e O g 5 (Fw (SlRo st 5o
S sme i Ol 5 B oS vy o bl an .Sl (SIS 050 La0T i ASL
Cd i L)l | o lacanss L (g mes 0155 (2 lg5a (1S Ost0) (50T
i 0 573 (Glne s o 3 A gla gy 5 Losay i G dald (655l 5 e
SLeMb! i led gl o T eslwol s Gla gy 5" o seho Lo il oslinul o)y ol
La0T S 5 oo gpio sloa s jlosliiuwl a3 (mla ia st 5 ol Jaldse sl
L .(Ghorai and Guha 2018; Kilic and Cakmak 2013) &l e r\_?._;\ — UZJ'HT B
P4l el DU 51 0T 55 48T Gl asili |y 2agsy 0556 0l )5S o) 352
s 4 01,81 s el sl ol s eslanul SLeMbl (s lbs 5 Ji5 s 8l
e 5 3k g i (slagz ) S oy 5 (o ps Cllae (shpail L 48 lasil 5o
P ooty (5 50T (6l gomn A 5 L il i S5 Ml Cs (S
550 S (6 T e s ol ealie S8 ol 5 LS L ol
L) 5LST 53 (6 5o aslip Mol G s (=501 (Gl gmien) ommn 33 O gmo 11 A lad
) 534S el lad 01,81 376 sk Al ) it (S O (Sl

1. course texts 2. educational content 3. concept map
4. visualization 5. thesaurus 6. learning



a pngy
9O
o

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

LT 25 030 ey 5 OV g 4 Cil ol a5 43 S 51,5 0 g 3T 3550 iomsy
S 35 aalip ool LB 3 1) (o5 50T (6 smme Ly (1S 0 520) (oeipd 0520 Ol 55 0
A Ol 815 ils adilejlw 5 gl uaib 53 (6 g Ll LT €3 4 4t
S8 15wt T iy e (55Tl 53 (5 58 Aalipz Mol LT $5,05 (5,550
aly allan 355 6 o 5m 53| (AS o85O (5 1 s Aaliz Mool LT S lod oo (5 550
Sl S50 LS5 515 e O 3 (6 gl dali Dol LT Sutns o 2513
)uugt}_:@\.J?u;du:._i\}-;\bnf\;u;}_:fao\)_ﬂ;ﬂﬂ;a_ﬂucmu_ﬁ
olre (SNl Lajli L 4 didu s g (s w5 saT (sl 1) JSS
i 8 5 S8 (6 e Aalip ol LT il line 01,813 o 5 s b
Oge 51,1 LT emlg 55 5 S las o a3 ol 51 (1St slaslly gl ykir 55 50T

?bﬁ@(}‘}_&?‘fédr‘fﬂi&‘}\gﬁyéﬁ}ﬁdz_AUCMﬁ\y_‘B)Jw):

SHR93, By ¥
(aen 5 55 Jghize o Ldll o5 o gdle 47 ol 5 sl aaliz Moo
Oa_l.;“AL;,;w:_n;)‘\o)'PA;?t_i&_“suojbww,@,@@@ua@,u
5 SLeMbl 5L 5 adilejla 53 cimulacly o UL g1t Jals 48T a pgdo pllai
u\_..e(alb Dbslw 505 5 bieas A_AUCM\ 535 )87 wlaObea LS5 s ioeen
L;lﬁ,wtquua;\jogﬁwtuwu\ﬁdﬁ;@;ujujyaﬁd_
Coss 45T (53 sl s b n g 055 OT LoDl Lo 5 e 5 1530 (SbSL g0 3
Pl 4 WAOY Jw 534S 55 (0590 il Mol (23l O b asliz Nl Ol s
el SNl s, b - (315 53 (035 bz ol (WFY (g ) ds)
(SaS nleOT Sglite  Slas a0 4z 5 L ealin Oloe 0315 LUyl 65503 53 OT 2500
b e JEF Gl (o dige 5 oo Sl (5wl gl G g s
iz VY w5 e Oldige (oK T o o5 a S Ud e d i
I 534S s dige (slaely alipz DMl dxun 55 (SLie asliz- ool 1] s f
3 a8 (mbasl sl slias (Sl Lt Olwdige &5 it (gl s b Al gy 145F

1. holistic 2. multimedia 3. distance learning

4. ontology 5. Dupont



SISy
AR

£ osled | PPEs90 | MEer Okl G

SLaanliz Mol 0S5 Ol sl 53 (Olen) Sl a5 o el ags A 40 V45 Il
il dls) (WA Bl 5 (i (s (o)) Sl 0l il (g3t
Lo 5 WAY i 55 codd 9ol o0 s (laa i > b jloslin il L aS o s
= TV 0L e 5 i ) i AT 55 WWAA Jl j3 5 izt (&ST1USH )
O3l i Ly 5 S o (s 9 g Slaa i 1y e Iy Lnaelir Sl (1 FAY
LaOT coloMaso! oy Jaly s 5 (5 Al (slse o 5168 o )3 a5
2l DLl ol bl sl m | a5 U5 5 0 ot sphe 5 ke 6 31,
St ol @YU femily 9 Ol siasOlis O Jaoes 5o LAMUC)MQ.@| 58 5,81 e
o 5 (S5 S e g sl Mol 555 il SLeMLI L5k 5 ALl )
s 15 0T 5lmkeTS55 5 487 0 S-S sl le 5 o sa sy 5L A s Sl o
LaoT 5 5 a5l 55 ot ladtdi Slosliiul 3,40 )3 ola hagh A tdu
Tomaswick and Marcinkiewicz 2018; Yekta and Naserabadi) Cewl odi CL?L;\ ng_:f.ski 3
3 4z ool IS T (gl e dslyl s LgT Sz (ol 5525 L (2004
Sl 5 S s el s 5 6,8k 5 el 0 0T b e
Ssl ceatlis jI iU 1y 628l b ol Olalo ool (6,85l (wlidOlg ) 55 5>
S s e la s s i glawd Sk a8 Uiiime 5 LIy o & s
JS 9 5l Ols aigs bl Lol 5758 da L aks o (ol 5,08 5 5 o Gl
Crmw) 55l o QLT | QTV._Q_ZQ(.A..JUG.& 3550 § gt 3o el Sl pils 5 C
355 bl ale i 85507 lymme U s ST, K05 0l 4 .(1FV)
Olen U S o &S s a6 250k b s 5 0,8 a5l g 1 0T 01 Sl
o Ol LS 4 el S LY 5 ST 1,5 akaly le ) (Sledda il
0315 Olojlw ibate (glas S 4 CIlan 45 Slej Ll ey i o i sl b (5,8 5L il
ol & b (glaa i bl o g L o SIS sl s OLLT 5 iy Ly s
pmenlie (S oy 515 0 LA S g o e ST L L il Sil s 5 (6 S5l
4oyl g wliOlias o ‘wtﬁ»c)kk.a! Emlas 53 (VY Slad) dals o i 50T
&S5 5 5Bl Sl pmetlie o sl 08 3ls (o stie 5 58 50 50 Syl Cnon
alaly lid Moot oo 3 coimman Sl 0l 05 L3N OT 5 5o Il 5 i 5 5e p sgie

1. terminology



a pngy
9O
o

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

&S Olyear o B 0515 53,28 (oo ol 5 oy )0 0315 5 0l iy o5 ¢ ygide o B
ol S5 5 Als QUi 5 oy OT Codn ST 55 o a8 8 a5 )3 (gl 0ke 85 5
ay Al sl 5 Jdos bl Al o Fo 5 ST 5 5 e 4t 5 (el p ygie OT
IR 00 Al e sede LS 5555 el LT Ol Lol 5 palis
Al poan bl e s (Brian etal. 2011) Coul o s gie ja Aol Sladaita - 2
slad g aBe Sloslinul b i s, 55 ol 5 Slaluol caty ! QG sy 5 JLas
Aile Calibe bl ailse s s UG Ca 5 bl T s bates (ks
b e 53l o o)L alie JLEH 55 OT (e 2 5 ply 0355 <l
gsbm 530 eetlan N5 dile s el 4 g Jodowd 5 a0 5 Slae s L
S5 Lo )3 358 gr o)Ll (55 50T (Sl pioe (i 5 4 (Cadibes p e Cs L
By 55 S5k 5 Jr55aT § smdm as (63 ,al) 5 (oo o855 oD (85 50T
L ol i 5507 Loee 53 Uil o aS  SUKGl 5 Ol g IS Ol psar 5 50T
st 55 5 plank GOLLT i daul 5 0T 53 (6 5ok a8 U 5T sy a0
5 550 s e Lol S (b ol (35T Jily 505500 5 5
o8 La S 5 Loy a5 e 3 (VA DLd) 35,8 oo oy 5 815 Ll
Sl Sl ey S 5 0T o Ols 4 S oy 1 (e B 5T
SOV Glad) odae O, b 51l 5 o lite o b ol 13 LS 5 o has Joles
Loy o315 i Ly &S0 5l ey 87 o sl 57 (slols o Jolie 5o dal s (55,5 |
Nolinn gladasly a0 0oy 51 s 2 5 S350 SlpeSls !l el s dmy 5 A 5K
oo 534S Cul tobe 515 ol gm sl alaly () ST sl LT
pllas 48 i Ol o (Bl sty (s 01 B G 5 ooy 3y | L
(i 53 sl 330 ) 6 S 3L 55 5 3403 355 5 5 ad Ll s (IASKh e sgde
Jrie A alie 4 4 peT iy pnlie 1 8115 48T sl e BLET (Sl 550k
3 i (=5 UL 4l Mol dile (lasb ool ol aS” day o bl 4 555 0
3ol Bl 5 L aals Cblank dan g 5 (5T mslar Aol atle oasg

) 313 8 18 eslinal 3, pa (35 5aT (Sl gomn o i (1 Al 5 o ool (sLa S5

1. cognitive science



SISy
AR

£ osled | PPEs90 | MEer Okl G

4S Cal (gl ) 55 5eT () e =5 = Glaslim ol LB Sl eslial o)
b Mol B 55 (= 50T (8l smn) (o3 0520 Ayl 0 oo o ko 5Ll (61
Sl p 01,815 6 5k Sl s bitans (ST 0y (Sloras L) SLST 55 (6 5o
45 s L sl i Q_ltﬁ.;,nfgs.,t,;;o,.a;n),_ao_bw\,”_sw‘
2,5 a0l (laabm Mol g bl <G )3 1y (3 53L0) (5 50T (65t Ol 55 o0
L s (iseT 550 0l 5ml 650 O ity 6 g ol Mol 487 515 ot 5 DL ¢ s
e Ol pie s (Cmndni ds S dal g 0,815 6,85l il Comge 8 eSS
0348 (Slegbse g palie 55 b LSl Dl s sl b (gad OLS (035 5
03Ul s e o 451 (6 3 o8 Aalim Mool &S I 55 lilodd - bae LS
2 by 5 0sasT laes 8 Ol 5 O el o any foley 5 05a3T i) 53 )
g;_.n!‘g;_é.‘g-o_l‘j‘hﬁ_lé‘.,\}QJHQW}&‘#.U(‘D‘O‘%OLKJJJ{
25 55 shos 5 SO OT (o 25 0 gt ST kil Sl itin 03,87 087 Ly eSS, 1 oS
g 23,8 oS ediSel 8 cla Sy Sl g 50 SO0 S o K5 5 Sl
(e ¢l s als dal g 1,5 e sl s (oS glaesls 01815 Dbl ) ol
Jlows GLaeSSS Sl amelr JS a0 e 6l ¢ 5 Ad dal 5 el o 5 ol

5,5 v_:a\? osleul bl

SRIR 93T
wbzMao! 995 w9y .V-T

53 bl el ) Ol > Il e (6 g Al Masl s 9o 5
355 R (i 8350 0 e (5 3B 0 ) (S Sl (S gy ]
1 318 o ki 3,8 0203 5 S Slap s s a5 e OT 3 gl 1S
s Gt Ao LSO ) 53 5 n ool 5 (2 5 SLnf b g i Lap o 50
3 b g 0dy > sz Nl 9l ol Jl s ) Jgdar 5o AS n iy 4l s
o3l | § el Hlay 9 0 (Glo s g W\j\w}@mf\kct}}‘fo_ﬂ Ol
V40 o 3) A o My a5 0T (s s il o one

1. inductive method



SISy
AP

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

wbzMac! cpan ol Joim.) Jov

Sl A

ale &8 5 SR Adg s )
s ophe AL 1L Y

Wojly Aoz 5 ¥

wilbire Lails) e ¥
SHeOlSs 5

bl 5 Lails, bl #

anls Cilasl \

roles A

slabz el sla s 5 A5 A
oAl )

ol s ol AR

(sP9ehe A
il 5 bl slaml ol o 45 Esl pmin (SGIS - b 6O e pgie i
poin L ool S S, (e pe 0B 05 e J s s Dls 5 5 coalie Lot
WB]@}&LM:‘-L.&gﬁ\&ﬁcm&jc:}_&@;ﬂ(&lﬁalg-u)w(u
g B o (S s S o e 55l 3 5 0
(oS gl foad g Cdlles Cw jgd s a5 L Ol s gl Jlw and OS5, 50 )5
Doty Jd pa il Sla Bi 50 5 Joh 8 3 3 e (ks ealie ol
e e i 1 (6140 pad ) JSCTE LA O an 5 0l 93) b aSl)) e sgie &5 s i
e 2B b o8 s e iyl | Ol s sl Il o OLST Ul Jd
59l o Al Lae g slisd eyl cas gl (Sl a9y ) (e g L
1ol pas O 55 md ¢ rroman 5 315 Sy lod amis S (655 5 LaDT Ao Oy oo
S35 = s Lol Oloe (mline Loty Aoslls ols QL& il ool (655 = ) (mlims Lol
el =5 5 LaaSls Olon sl obls 5 el 6l coml s ol s Hlns A8

}}_& ol i Ls._wLA )|J_el(=j )‘ Sl (a‘)y ol }55 A J)u\_>- BE) s L7,\>|J.ﬂa TALJ



SISy
AR

£ osled | PPEs90 | MEer Okl G

bl o e 5 oL $|ﬂwu‘5ujtp\r;;\$§_u,.x_L_.,,J,,U_:»,U_;R.J;
B 3 ol (55573 ,5 e pgie it ulal o 4S5 (Laojls au b o SLeMbl .ol
gl ) Jadr 53 0 873 ladil b plonil 51 ey 53 53 g0 D 8lp 5 3,505 los 5 Sl L
L 5003 8 Al ¢ el Al ¢ Ll AL sl (slaelim sl (sla sl L

X US4 S o8 LT e s OT 1 Lol

(O 28 J 91 oowd DS Jgf etd) o gede 4l 31 (Slaiged .) K

o =l L e oS (SN el o DSl (Ll L s
rjiiyjﬁﬂjjb.w"c_g-ﬁ}j‘cg—fﬁab)ua.p| whﬁé}b cg_j‘,_w‘;}_la‘{g
g;_.i:\bé‘.i 9 w.:lii‘ Jalae ‘94:_»«*{‘_9 cbua}‘ Jr_o‘ c;.);b_:.a wlasily _)_:.laa (a)y e

N dshze g 55 55 (500 " 5 5 5 (D) Mslaras dsST alinl L i o aslyl Vaals

1. preferred terms 2. non-preferred terms 3. descriptor
4. broader term (BT) 5. narrower term (NT) 6. related term (RT)
7. scope note (SN) 8. used for (UF) 9. use

vy



Al gy
9O
AP

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

35‘}).‘°>u:‘—-*"Q‘)ﬂ)k{)g@ﬂ—?'—j‘u—‘b)‘ r\_la)d\l«_-ﬂ‘d‘ubcm“k_;b)

D3l g0 O3ty ) g2 5 e o 8 5l 5 Sloray Jsldse Ly e 1

IR POR 19

(sl o855 53 48" el (glony Ll Ly 0B 315 Lisled o g5 51 ppal b AL

Sl sl i t5 6 0T 53 g 4 (S S5 8510 5 a5 el (gLl
S 3 oAbl gy lad sl 53 ks o Syl 0315 31 ile 5 ol s a5 4l
Doty 45 psghe ;h Sl men Dol (s OLST e llee aels Cdlssl
S mlin gl 50 055 o 0315 Syl (Ll C g 53 S L ool 3315 £S5

o3 5 (oMbl b3L (gl o 01,8 Al (Y JSE) 555 e 03ls ol w3 oS

ISR



SISy
AR

£ osled | PPEs90 | MEer Okl G

S g Ol ¢pily 3 Lol s ol Sl 5l glanedS i LMool 51

YA O 5 015 55) Claels oy s el 5 )b LI

@;MT ‘5&&5) y-v

(bl 3 Cinogs) 3037 ¥
5 AT os 8 95 53 Ol s sl akaite 01 e T8 g oy (Slowtal S i
Il e 015 3aT 230 el cla e 3300 dimalor s313 515 ) 35500 1y el
oy pmots aibate 53Ol g b SEYY Gble u )30 Olg ed b0k o5 Jyl
(01 G i) WY it 55\ dilate 5 VY iibaie 1 ds bl ae 3 3l eslinal Ly 35las
23 IS Sl o i yls 4T als Ol (6 glas dged & ey Ol ;03) (gl y s
AJ\J&:L;&Q[:_.»J:{QM)JA;:J'.:SJL@_&i_ib.;aﬁ)(w)&fh)aﬁot_wjﬁadj\tlzjﬁ
oIS 05 o s Ol s LSS (et ;03 4S (sl 5 5 i S oelisl &
Olgtea IS s A laST (sLmog S 0lyiea (OIS am o5 ghao dg b Ol s
SLa S Inl 485 D)ooty LS 6 i s DLl il slses 8
Codim ot 3 sl Sy Ol s 2 Sle Sl s AT Splis Jdsa Ve 5% oyles
Ads Dol 0 A 50 o)led sla WS ae 3 US4 el SL sla WS s 53 LS
SV Gla IS 5 iolesT lnes § 0o F oY oY (IS aw ace 5 b sy ¢
bl lsos 8 —Kan 0 53T 5 pbiton . Ldd Slosl Linbls slsos S Ol piea 4
23 Dl e S oy pm p ety 3 8 el s b oS (il 45T 05T 1 Al
o 3 Sl LA 5V ) iy glaes S cla oS 516SS 0 ol S o
bl Kan 5 L T 15 03T sy (F Y ) (i ileiT s, am dsl cmys
St oo 33 D s Sk (s e 8 sl 1 il 5 e leT slaes 8
Cmlls 05,8 L g Ladd b Sl bl L ¢ 23 8 1,5 B 5 e Ul
) (5 s 35 aliz sl Sl eslinal 5 ae 55 azin ¥ Sde i by iolesT glaes 8
Sloes & (sls riia) £33 Sy g o33 D el S0l o8TT Lo sls 515 (s
07 Jea 10 53T Sesleal L (e -2 d 35 e e AL Sl s pinleT

1. one way ANOVA 2. posttest — only control group design

iy



Y

a pngy
9O
o

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

dmale 4 LT 505 Slear ot U Sl llins Lo Kile O30t o LT 48 s 8
LoL oo s e gy 93 4ot O5a3T 6l 2ty biten €0 L ol o |16
Slaos 8 oS 5L s ety ialblses S oSG 8 5V ) Sinlls slaes £ oS 5
s lie s o o381 sy Ay i lajT g, 8 oS (F 5 ) i lejT
e iped ) 03 el R 05,5 55 o) s o £33 S Ol el SLa St
mtbesT s ity Jie laes 8 53 pod oy 035 S Dl e La e dnglie
sl s GOk s 355 53 deT Cwsay poline = 45‘._::5\;]; = O son
OYM 018 e 5 0ly33) b |t polin Sy 55 (Liai S 5 (3T 40
(bl § G gi) Salog F-Y-F

P i D S S el sy (o5 5 bl DY ol
& ali ool 48T 15 58T (5315 o )3 aslidin y ol il (oo b O 5T 200
5Ll S a3 A 3 geaz ot 5 158 Az Bls Hlzsl 53 ) e
SLas13 g0 oy 5 g o5 L ¢ 03 39 0 0SS gl Jl s O iy o
gy (313 ¢ 5 S5yt Sl35s (S (3 Jle i 55 L pl 8 s
O3t T > el (587 oy 2 L il (o (5l 28 51,5 () 25 50
3y L S0ke S glis 5 A dlons S el yls 3,87 o (sl (g lsline) P jliie
(Olea) €5 8 515 4 lie

Bl fuloni g 4 3295 £
(blisw! 9 o gi) OgodT 4 -¢

3 FmlaiT Lmos S (amly ;ite) 33 Sy (gmeh 3> S e (- Sole Ly in
‘Y)J:_iuﬂduabf,;w_;u,ﬁ(.yc_.ﬂ;o\ﬂ;;,_:i;g45,\_&3‘5@;;\_:,;0:_&%
c@:ya)wﬁdEJJ(ajJ@qu‘)\&;wi)bdﬂ}«d;:\_AL’C;&J&A‘AS‘(F}V

. . - v . . . . - . .

ool bl $Laos 855 (gard )3 35 T Ol e S0k 51 5V i tie b
e AL o g s 53 6ol 51 L s 1y aalim Ml () &

r.;.‘-'.w.h 4-9-‘}6 Ja—LL&JT Lg\_ha};)b Q‘J"""

1. Likert method



- 2y
LIRSS
(L
£ &yl Y5 8,98 16+ Olunl D!

Sod JbT— Jbls g SabT (slaog 7 duwlio .V Jous

3 sl ‘Su;: 5 st ,;B;u 35 g bl xSbe ° ST s
L/A+ 044 F/7a45v VY /e NFY Y- bt
LIVANYY F/VEVEY VY VA7 Yo T
L IVOYYA £ IYA50 VAR F- bt
L IVYOAY FVIANF ) /vavy V= bl

LINFF £ /¥4A \R¥ias Y- bl
LAY £ /a0¥ Ve /AVAS 4 bl

Sy o dbiaculos Pyl ie 45 515 O Jan t O g 3T s b a0 (65leT Ol
S a0 DL (il 56855 0100 3 O 5 Sl 2/NPD oy ST el 35T
33 o el ol el e 51,805 Syl e lalten L Sibe sl
q_:.;jui.&qu_h).sdg.gl_.:ﬁ@L:.;J'_:J«u:_.b;»)«)}T}_I»Z_'.ljﬁ-.s&h;)l:_wjﬁs:)}_»
OFA O s 5 Ol 93) daT Cwsas blaul

(blazwl § o gs) alow ¥-£

OT 534S slaaslin ;015 5T 2ils slaaslivw bl ul 5 duo s Jdo o
Calos S amllas |y (o (6 5 UUC)AL.,A) o552 ol LT i as Ol sl 1S
Cre 5148 a0 OLES O Ui (oo 5 (o) 2 o N 2 LS ol it ey
SA_AKQ)H@.M,;\\/V‘J..;\m}“;uuubL;ﬂMLAUCM\d@\jfTJm
ng_f_}.ai':\_ﬂbcm‘ﬂ oéu:_‘u‘s\_{u\_s‘)b))La.cd_é‘}A C))}_.ﬁﬁb. A..pyfb/é;é.ﬁb»
Aoy FI0 5 Catlbus Sy s Ao y5 FIA sl 0 LT 53 (6,85l il Eel,
les g i s 3 o3 VP 5 Ules S i HLgbl Ca s IalS” o sty

\Agk2



1Yo

Al gy
9O
AP

ul&y{b‘ OI089 2 (90T Slgiome ol (ST (I oS 29 2obizMaol) (b3gal LabMas!

S50k el BT Jguer

SR (S o sd R0 A28 o yd Aol
V\/F V\/F VV/F b L;;\},,;;ml; ine
OF/A Yo/0 Fo/0 Y. 33l g
A/% Y\/A /A \F g
40/0 Z/A ZIA ¥ Callses
Veufs /0 /0 Y Gl Sals”
Neo/e You/e FF o

G oSy Gl B

20
15
>
(&)
o
)
= 104
(]
o
L
5 /
\ Mean = 2.48
Std. Dev. = 0.952
N=44
0 T T T T T T T
0 1 2 3 4 5 6
PR Y B -

V JMaw 4 goaly 50 O3geT 10 Oy o 3g5  Somie I IS
(G 53k 131 (S poal LbigMas! LS )

QL,:;JLAJ;@;,:L_{r\ﬁMJb,_‘.;Q)Hgbc_ﬁuowmﬁ_&)bﬂ

133 S 48 b e 0T e (K aom e e ol 4 oS L idns e
MalS) & 5 (Cadlben) ¥ slagemaly iy o (G300 SalS) N 5 (33150) ¥ (glagamsly ity
Q\_;aLA&_.ﬂﬁﬁl_m\_aL&'fmméu)‘Jw)J)‘DT;frﬂ)fbj‘b(u_“z-.é



SISy
AR

£ osled | PPEs90 | MEer Okl G

LS (6l e s S 1 (6 s g sz Mol 487 15 50T 51 47 s oo
e st 3 ol (Splan L 5 il Ty 55l ol OO 487 S8 5 dils o oy
P 5 s e OLE | g § 1B Cmte S (Ken ab gy e sLals goi 5 sl
b1 S 8 el Ve i (51 385 IS5 30 iy YL Ol
alabl s $SaST 53 15 (5 gead dalipDMansl Gl 5 s ) 2 (1 Jtmny A 3
(CBy )3 e o ¢ Sl (il adile il 5 gdtaid ((CSlae (gl bl a)
ol e sthn B et paT iy CMlan (65Tl (S 6B (555 0 o8 ¢ S ot
)J.J_AJG&QL:J\)WJ)ngs‘ﬁQJﬁJ_AgA}&)‘ﬁgT,_ua.A;.}.:\Jc.l_iUgT.\_“.he
A oS ells 2551 sl et P liie cblinal g by g)leT Sllons
Saline Lo Soke 5l 457 dias o OLES sl ;58S 5874700 1 O g Sl +/0 s

YA s 5 015 53) Sl s B el 4 sl G oylen 5 ol

S S domii 9 Lm0
plad 5 b Sl (63 50 dalllan O sy (i Ol s Il Il s LSS
S5 b Mol S B s bilod s o plan OLST ) )3 48T (Slegud e 5 pnlie
o sl (55 gaT (Sl g o B (61 (slaal Moo (658 3l o3zl s 451
e eddplel Ll go)T (o g (LT ol 5 on e Lo (sl 48T
o3litl (5 gl Aali sl 51 aS) 05a3T 05,5 55 53 Ol el 15 (slmos 8 655
i1 (Ules S5 aalitul (g s gt Aaliz Mool 51 aS) il 05,8 5 (Ales S
GbL;:_th;)uT@u.u;wgt_,:.;bo,_ﬂﬂa,r?d\,_{w.;wbuﬂgo_ﬁgp
pis (ibls 5 0pasT 05,5 5353 03 sl S5 glaey £ G35 otbplasil SLa0 o 5T
S Aas e OLE 05,8 93 ol (6l o oy Sl e SGle o] (g l5Line
w_iuﬁsbg;;,uu_@,:quC_iu.;)ug_:wpc_iuh@ru;lgﬁ\x
closls ) 8 eslaiwl 5y 90|y (6 s :\_AUC}KMHSU_ZU}»TJJI: ngjj_gad._&(dqr_}l
A1) (6 s el Sl oslinal 51 5,280k Sinl Bl s b laline (55 0
|y 6 s aali Nl guall 5 lalins (550t 5 ()T ol psipan S oo
33 o o (SOl i 30T (Gl gimn  adile a5 (g uail calibl s ST s

L;A‘,.@.iﬁ,bl_::)‘aA.:ﬁ-de:&.:g:gT,_H.la.oLg‘)jTJ\_i4&}.@}.44_3;1{0&_3‘&)})_»0&“;_33

ISR



vy

a pngy
9O
o

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

cptlie JLiml 5> S g (G S5 cdlas Oads o bl C s o> s
S o A B nd LSl 0 JeSa s 3 e s g e e e
wslbos b plL oS sy Jdsa (ilome o5 ael 5 Sl AKd )3 eslinal OISl
LowT 51l (5 35 Aaliz sl (sLsln ;805 51 (2550 T (lsome 31 g ol 3
e Cdled (sl e (6 el Aalim Mol A 5 o o i Ol o iy 45
Olmzal 31 Jb azin 93 Lo 2 Oy a3T 05,8 S Line ool as 355 5Ll 3 35 0l
Jdsa copmman il HLS )51 (6 s i_/»UC)Ua.p\ (s Jw O )
& 35 sl Nl Sl oslinal s gy S5 seT Ol ¢ (Hlo s (Sloj s gdoms
eMMZ;M\éL&A\)&_AgL&;M‘.—AI} Ol 235 5 Ol s (g1
e et asios [ dse (K05 Do 5 5 Al sl Gl pils
OO - PR O RWRCH P P S S P NGRS 1
Siabls gl oyl s ol Colae g Lilge pay ol e oslizal (iabls e, S L
op 5 0La) oo L Olgs o LalT O 31 oo 5, S alstle (cla e 5385 5 by
S Il 3,8 bl 55 (g o S ey Jals 457,805 (5l sla s S e
D51 055 gr el 0 A 5 Ol 3 gl S o (6 6 s 55 el
Sl b ele s St i (e 851 & 5o 01 5T s (5 =8 sk o 1, 0T
SLalge3T 5 w3 b Al 5 Oads (85 saT sl &S Sleslinul L 5 stme 51y
I8 bl s sme (Sl 6 pmad s (L)l slara) (s C6 iy (b5l sdae
O3l b L 5 i el QLS L0l or (alony Sla oy 03 cpopan 315
Sla by g ele Jdow (o5leT (sla gy Shostial 5 cla i 3 (65l pliia 5 anliow
=P 5 ol Sl i L LUl 55 (55 e (515 Ol S 4 (5 ek
3 g 83l &y (ool ST (sLmoy 33 (158 1 L Ol pS on Bl s hagy
Ol s o mal otlin 85 Sl oslinal U 2550 o (e 45715 (6 god dsliz ol
R B (o) B A5 5 i hrsy O e L Ol e 5l 35 5T 015 5T
303 O3 6 8l il 31 s (6 5 o S (6 s gl i Sl (52
0155 o Gl Gy Jdond 05 50) LaOT o 5 0l s Sl i i Loy L oo
o Ol o il OT SV 5 Sl s 5 2 5 s ) 65 G5 ()
s 05568 el 53 5 (0 sl plw 53 6 el slaaslip ol L] 5



- 2y
LIRSS
(L
£ &yl Y5 8,98 16+ Olunl D!

sl 31 (5 gl el Nl O sty (355 T (Sl some L3151 Lo DS 43 ST el
558 (5 5T plas e gaze 5 018115 cOLalkan (5 50T (Slials DLl b sl 15
p\.,_wmt}_:mwus.t_wth,&),&.\,sjcﬂ.ﬁdw:w\,u)}_;ﬁ
hola L, 55 (1 s 5lwain 5 01815 5 Oledan Ol b O 1 (b5 saT slais
33 g 10Lb s DLy 20 5 Sl dsle o o ladls il 551 OISl L i slaul
ENAE U Bl ot gduazb 5wl sl oL 51 (sl Jdses ealie JUSI
25 g s s i s (o 3 OISl (SIS 5 aitr B 5 5y 5 alie
S d () 3aT O3t J s (VL bl tlnaelian s 100 Sl eoli ol L, L3
33 O350 6 S B g § (S5 S 5 ot Sl 3 55 sy (sl s ki
Lol UL 55 s 5 3l 35 saT Lo oIS 5 eslinl (gl m b 655 =
sl 88 53 s e Il (6 g sl 53 g 40 ) 5 (Sl K (s,
S 3 Sl i IS (6l 2 S alams) 5 (5 g 5 (Sle 515 ST Sl 5 sy oy
Bty aboslo pllisy oy J I s 5 Gt J oot oLl S gt S5
it (SLnpllss g (a5 pm g s 5 Linealal 3 il 31 5 sl s oSS (0 alie
w8 GUET 5 cale 0L 3515 5 O Jdowd (il (ilualel ( pdle Aax 5

SISy e 53 O Cenl 5 Loy (slas bkl sl

k.!‘T Q\JL&‘ Q‘J@J J.:Jf/z;jjlj.ﬁ” Clodds NYVA (S J‘gj\b E) LGL&A) Q\Jo& [y nul;_u\?‘

cla ol gy D s NYA s sl 5 2S5 Ly 5 (e S5 LT gm0 ¢ e cad g
coodee e 5 oty Ll 0] g5 e o7 (sLall S s L)yl

http:/esn.irandoc.acir/ .ol ! SleMbl 6,55 4 f"l’c a\f;_u)}; Ol g B g ol ‘;L.M.»L‘CD{A.;/
RCVVEL7A L UST RPNy

3 Sledb! og_.:&}}: Q‘J_qj AYAL (S s Z_a:’-j ULC)W/JJ_QKJ wj-b"eu_? Ld_"‘“.?-".'.l

ST s ol (5 e e 5 slaT (o g e S.0 il (8130l 5 085055 1SS bl
(A 25 S e 10 g sl e YA S oL

)SJ.A u’_‘s Lrg—n ¢gl—wj£”/&l—9}“¢‘ wl—l)b 3 aj_._‘>h (L]a; BL) A_ALC.}UGJ‘ A ﬂ‘i‘# R
V5 Y 58 e &Sl g sl

YA


http://esn.irandoc.ac.ir/

1ma

a pngy
9O
o

CHEMD! 1S3 9 o) | (higel (Sliome Saled (ST (Jobo 108 2585 Lalbigdaol) (53907 Labigdltast

(b e (B (505 55 o pr e ibe S e (S =S| sl (DB LIS Sl 2ty o
ilandaTis ) 5 taan s NWAY i 5 ald ol 5 (I (659555 313 pgo (ol s 8 oy (o8
SNl 5515 5 p ke o8 in s 01 g o e hmsy o b 1S STy sLadalim oo
Ol

sl 5 Ol s Lslim Mo NYM (s o pom 560831 (o ol dams (s (85 g D55
a3l 5 psle o8 a5 101 g8 ot e sty o b S (ke T Ll Masl)
O sl eS|

FYXO AP N ool o ple Al oo daliz Nl NYA: . 5 (o5

PN lenSin i e ISy 1 oos dalim Moo 3o 5 5550 gl L o o NYAD 5 ¢ o
Ol DLl (5555 5 p ke o8 in g 10 g oot izt ash b

doliagy o sl Sl oslital Uy gar sLaasboll ode DLV Jdos N¥4F . 5 ¢ oo
VYNNG YY LS Co o 5 s

0] o i iy b S5 et Lolim Moo (gt Ty 5 nmae s YAV L 55 ¢ )
O ) LSl (55515 5 p pde o za s,

Lol o] NYAY . IS (655555 515 g 5 ¢ i gummim SIS o ¢ o i ¢ 5 ¢ )
Ol ok ST 5s 5 DLl ST 0 10) g

Slaalpdasl dans SolwdeT55, AWAA L ido (6 g 5 ¢ iy smmam LIS oo ¢ &5 ¢ )
BT sl Dbl s e (ing 3y meds dnalilad oSS 1 5 5 eds

ozl Lo 5 dmale Sl (Lo gy o oo Slod il 5 La gl yuliS AV 5 al ) g
il el &S 25000 -

LD g VY o S oy om0 ke (s (5ol Lo T 8 K ¢ Gk
o Lol e ol it

BT el s 3o 100 g5 - (e T (650l (orlidOls) s g (oled Oy ATV S | o

o S 0N ol 0558 5 la B0)0) ot 5 HisnT (Slocylpo NYVY L o ¢ Slnd

M AWV S5 (i a5 o b LSl e a5 (L pale o ity iln §03,5 .00 i S
.)}Jé\;TQl)L.‘.‘:JlM}a:Q‘J_@ £33

5oLl o8 iag s, 10l ¢ e N NEYJE R /X QR SRPRN Cypp SR GICH I [N PIPF O
3 PPN Rt g Y

(QA/SVIYA 53 o jws) hittp:/iwww.thesaurusbuilder.com/ .uUC’JUa.;l ol )\j'él(-,?

.Lw)li);;s:"_)lj@.(u:lmjjg‘;[nyé)cgjl:@fjlajawlaugj‘;:LL'J.\Y‘VY‘ N RN vgT


http://www.irandoc.ac.ir/ETELA-ART/16/16-3-4-3abs.htm
http://www.irandoc.ac.ir/ETELA-ART/16/16-3-4-3abs.htm
http://www.ketab.ir/HomePage.aspx?TabID=3564&Site=ketab&Lang=fa-IR&BookID=489434

oo
s ISy

£ osled | PPEs90 | MEer Okl G

References

Aitchison, J., and A. Gilchrist. 2000. Thesaurus Construction and use (a practical Manual). 4 ed. London:
Aslib.

Brian M. Moon, Robert R. Hoffman, Joseph Novak, and Alberto Canas. 2011. Applied Concept Mapping:
Capturing, Analyzing, and Organizing Knowledge. NW: CRC Press.

Ghorai, S., & A. Guha. 2018. Effect of concept mapping teaching strategy on physical science
achievement in relation to intelligence level. International Journal for Research in Engineering
Application & Management (IJREAM) 4 (5): 219-225.

Kilic, M., & M. Cakmak. 2013. Concept maps as a tool for meaningful learning and teaching in chemistry
education. International Journal on New Trends in Education and their Implications. 4 (4): 152-164.

Rogério, P., & P. Miranda Correia. 2012. The use of concept maps for knowledge management: from
classrooms to research labs. Analytical and Bioanalytical Chemistry 402: 1979-1986.

Tomaswick, L., and J. Marcinkiewicz. 2018. Active Learning — Concept Maps. ?: Kent State University
Center for Teaching and Learning. http://www.kent.edu/ctl/educational-resources/active-learning-
concept-maps/

Yekta, P., & A. Naserabadi. 2004. Concept mapping as an educational strategy to promote meaningful
learning. Journal of Medical Eeducation 5 (2): 47-50.

=TI F

by 53 Al s )8 as oS e glyls PP Jlw T g
o O3S e Oyl s ey 5 o015 31 0SS 58 o
5L 5 pyde o zass 53 Lol oyt 5uS sy a3,
el (ES1051 1) O ) oMb

G 1SS 5d et 5 et SLeop bl (655 55T cLnask = Nasl

.Cud‘é}whj}:

R >

S b o Ay 43 (6,553 aan &S Hue slla WYY Ul 1 526
05,5 plaod sl 58 T SLit ol QLSS 5 S o8l
Wl e S o8l S 58 et

5 g 53 dlsd sl (i 05 5L o J 5 (ot s S
el (5 g e ke I gle by SN i by

VY.



a pngy
9O
o

SN U809 ) | (hiseT Slgime Lol S g (oo S 29 MbzMaol) (o)geT LebizMaol

QU 8, el doxo

3G e &y 53 (685 ke &S Hus (1,5 WO v ) s
o8l ey e 38l Sl 08 T DLyl ol O 5 o>
Ll Ol g

ol G5 s e dlax | b SE 5 oKl el Sy pde

1YY



