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The purpose of the current research is to design an ontological model
of electronic learning objects based on the standard of learning object
metadata in the organizational repositories of Iranian universities of
medical sciences in order to organize learning objects in a structured
way. The purpose of the research is applied research. In the current
research, the observation and survey method was used and the matching
of the standard metadata elements of the learning object with the
metadata elements of the learning objects in the organizational
repositories of the research community was discussed. Then, the
researcher-made questionnaire was provided to the experts to perform
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the Delphi technique in order to modify and validate the identified
elements. In the next step, a verified set of elements and entities for e-
learning objects was obtained in the organizational repositories of
Iranian universities of medical sciences. Finally, based on the identified
entities, the ontological model of electronic learning objects was
designed based on the learning object metadata standard in the
organizational repositories of Iranian medical sciences universities. The
data collection tool is a researcher-made questionnaire and a standard
metadata framework of the learning object. Version 5.6.1 of Protege
software was used .During the ontology construction process, the
software outputs were evaluated by experts in the field. After
confirming the concepts and relationships, a conceptual structure was
presented based on the findings. The findings showed that the designed
ontological model consisting of 162 classes with a total of 189 types of
relationships and 2220 samples located in the classes was illustrated.
The results of the research showed that the learning object metadata
standard is comprehensive as a combined standard that includes all
types of metadata. Based on the identified entities based on the learning
object metadata standard, the ontological model of electronic learning
objects was designed in the organizational repositories of Iranian
universities of medical sciences. The designed ontology has the overall
accuracy as well as the accuracy of different components. The result of
this ontology is to present a conceptual structure consisting of concepts
in an explicit form in a formal format. By applying ontology based on
the learning object metadata standard in the structure of organizational
repositories of medical sciences universities of Iran, it is possible to fix
possible errors in the semantic level of data, including improving
retrieval, better access and designing intelligent systems.

1. Introduction

The present research attempts to identify standard metadata elements
for organizing learning objects in the organizational repositories of
Iranian medical sciences universities based on the learning object
metadata standard. The present research aims to design an ontology
model of electronic learning objects in the organizational repositories
of Iranian medical sciences universities in order to better display the
identification metadata elements. From the semantic point of view,
showing semantic relationships between learning objects and better
retrieval of learning objects in order to take an effective step towards
managing and making information resources available for e-learning.

2. Literature Review
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The Institute of Electrical and Electronics Engineers Learning
Technology Standards Committee defines a learning object as a digital
entity that can be used, reused, or referenced during learning
(reusability). One of the electronic learning resources is online learning
object repositories. Repositories of learning objects are basically the
storage of research data and educational materials. To efficiently
retrieve educational materials according to the needs of e-learners,
educational materials are tagged with a set of metadata that describe
educational works such as document topic, document type, etc.
Metadata is an important component of learning object description
resources. Metadata is also important for interoperability operations.
This is because schema metadata is transferable in interoperability
standards. The ontology of learning objects for the field of e-learning
provides semantic connections between learning objects and provides
high-level information and the development of e-learning. Therefore,
the ontology of e-learning objects for organizational repositories of
Iranian medical sciences universities provides accurate and meaningful
learning objects for the e-learning community. The proposed ontology
in this research is based on the metadata standard of the learning object
and the characteristics of the learning objects to help the organizational
repositories of Iranian medical sciences universities in organizing their
information, quickly and accurately retrieving educational materials,
facilitating the reuse of content and improving the quality of the
electronic learning process and it even provides the use of objects to
create a general context of learning environments using a concept map
of e-learning. In fact, the ontology design of electronic learning objects
for the organizational repositories of Iranian medical sciences
universities based on the learning object metadata standard helps to
describe the learning objects in a structured way, and this importantly
improves the retrieval of learning content and better access to electronic
learning content in the repositories.

3. Methodology

The purpose of the research is applied research. In the current research,
the observation and survey method was used and the matching of the
standard metadata elements of the learning object with the metadata
elements of the learning objects in the organizational repositories of the
research community was discussed. Then, the researcher-made
questionnaire was provided to the experts to perform the Delphi
technique in order to modify and validate the identified elements. In the
next step, a verified set of elements and entities for e-learning objects
was obtained in the organizational repositories of Iranian universities
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of medical sciences. Finally, based on the identified entities, the
ontological model of electronic learning objects was designed based on
the learning object metadata standard in the organizational repositories
of Iranian medical sciences universities.The data collection tool is a
researcher-made questionnaire and a standard metadata framework of
the learning object. Version 5.6.1 of Protege software was used .During
the ontology construction process, the software outputs were evaluated
by experts in the field. After confirming the concepts and relationships,
a conceptual structure was presented based on the findings.

4. Results

The findings showed that the designed ontological model consisting of
162 classes with a total of 189 types of relationships and 2220 samples
located in the classes was illustrated.

5. Conclusion

The results of the research showed that the learning object metadata
standard is comprehensive as a combined standard that includes all
types of metadata. Based on the identified entities based on the learning
object metadata standard, the ontological model of electronic learning
objects was designed in the organizational repositories of Iranian
universities of medical sciences. The designed ontology has the overall
accuracy as well as the accuracy of different components. The result of
this ontology is to present a conceptual structure consisting of concepts
in an explicit form in a formal format. By applying ontology based on
the learning object metadata standard in the structure of organizational
repositories of medical sciences universities of Iran, it is possible to fix
possible errors in the semantic level of data, including improving
retrieval, better access, and designing intelligent systems.

Keywords: Organizational Repositories, University of Medical
Sciences, Metadata Standard, Learning Object, Learning Object
Metadata, Ontology, Organization



T’il.?\ fn\i"‘ QLZ«JJ' KA ;)LQ-\: AVAJ}L’ JL«

jks.atu.ac.ir
DOI: 10.22054/jks.2024.79813.1655

S llil (ol p (S i1 (6 570k Sldl (b Obiutds (150
Pole SolKiily Jlojl 0o 30 (& ol s & oolald

i
P . &,
; Olpl &3
2
3
g B g;”“:‘j" 6}1& a-\.{—iﬁb 4@@&13 9 wa‘ ri& L;‘,:’{.} W}AT&\J Ji’ W
= Ol (05 ol ol o pulitily, ErNSE e
.. . .. . Z 0 A8 gu2ra
‘L;ﬂb..;‘.;bjjhf‘;xj r).\; a.lg..:‘.;b ‘L;nl.:.&ubh}ﬁ)l&wlrba}; UL:..;‘J: _
Ol e d a3l ol 0Ll (BT S
EE} *
>
)
-
;; () 5 G pole 0l (b Els 5 Sl e 05,5 lsils L
£ Olal L Ll ol fr Rl
[N
2 ol sl gy oSl ¢l 1313 5 S Wl 05 sl
L - oy i adble
- Ol Olgs ¢ podke &y 5
e.k&
3] _
°§° P2 I O R W U SO g - W R 5.5 O P I Pgov-{ PO VS T N
2 LAl skl a0l S 3 Ol Sy psle by Slojle e 53 6,85k
(e}
~N » . . . . . N . T . . N - g
= Doy S el s 55 .l (63,5)8 Gl tags, & S bbd a0 tags .cwl 6,850
a Sloslsl 3 ole b ‘5,:?:\.1 s s 0303l 3 3,k Lol il 4 5 ol o oslizul iulay 5 odalie
Qé(’\;d\dljas-béjmuUuL»ﬁm».&ﬁs-lsﬂ o s amale Slojle O3l o ‘5,;:\;‘ sl
dey a0 C_J; 13 Olaase jlastl s ol gLl ol awjlzel C)Lé‘ S A
& Sloile 03k 03 (S S 85l bl sl blusgrse 5 polie Sl edddyl (slac sarme
:',,-o, (i Ot ok Lalis Gl g o ol Calgips T s 4 0] (ST ke (glael&ils
N pske slaolails glolu 03bn 53 (6,83l o 8 o3lsl b 35kl s (S35 SU (6 S5k sl
Z v &
2 e o 031313 5l g slga 5 ast Lo 3ee asl i s Wonls (65575 8 Sl as > b ol ) Saj
()

SME 505 5 on e Sile ) il b qomy S1p 0555 1 Blo 5 .Y i 51l (5,5 5L

mkamran@alzahra.ac.ir :J st el 5 *


https://orcid.org/0000-0002-8362-3646
https://orcid.org/0000-0002-8744-6624
https://orcid.org/0000-0003-1709-3197
https://orcid.org/0000-0003-4761-6761

VEY Olsy | Y ojlad] 203k o | line slaplli 5 (515 (gl 3k ool aslilad | 5

famzme b S VPY I it o ol b it Olins 515 OLES Lol ol 0k o3lizal calidOlin
031503 )1kl 0513 OLE 2a 53 ol o (55l s gan b WS 55 s 45503 YYY 2 5 el ¢ 55 VA
Wl 3y Somalr e gn Jali 1) eslsl b 151 4T (oS5 (53 bkl Ol 5o (5,8 5L < o
65 3L Ll wlisilas (6 S5k 5 B oslsl b 3 luilinl e od o lulis Slacys s g (Slus
S odkb b (aliiOlnn ot (b Ol (S psle slaoails Slojle O3k 3 (S5 S
oo Sl S| wliiOlan ol amd .ol Sl5y 5 5 Calises Gl | Comas pimmen 5 IS s
umjs;)l.uuﬁ@;,awuoméﬁf,ggg.wtwjdu);@ﬂﬁ@ﬁuﬁjtﬁu
Slazl glallast 25 03 015 0 Ol (S pske laolasls Slojle O3bee Jlitlu 3 6, b s &
.:;ci.lélwﬁ 6\.&6%@‘#)J:.G.:sﬂfﬁ}‘dlﬂj\{}%%)‘h@}‘)&t&&c}dﬁ)} 34 g0
03131 3 (5 LSl e o ealal b s lilial ( Sag e ske oKl Slojle O3e tlae}l S
20b sl ( wlbilolina (8,Ssk s s



V0180 5 @)K 58 b o 831515 3 bl ol 3 (S 58U (6,8 3 gLl cwlibOlinn > )b

PPRTH
S Wles o sph e 8 L s N Mol oS Ol (S S S8k
drn A3 a3 by o |y (6,8 3L (gl eslials s e S5 Sl sla ! ples
bl Soadl g oles oS sl OGN ()50 53 (S5 (6,8 5L uaT i o
5 B Sty @l Al OSSs8I (6, 8T5L e 228 55 Shee
5 Sl (lac ;55 5 Lajlnl 51 uns a0 saze 0T o iws JB (o35 50T mlis el
4 sazen 3 ¢ g% (Sh55nT e (15 Ol ol 53 45T B B> 5y (S5 T (5L
Ll (S5 0 i) saT Db

ol &S5 Ol e Glojle O3 51 015 o (S S (6,53l ann 5 skl 3
i 0SS 55 el a LSS 5 e Lol 1 slas sames Jals o7 Sl s (5 50557
O el 23S 03liul 03 4 oo (SIS 3 sloml SISy bt Olojlu 53 b 5 Olejlu &S
S pobe ¢ IS 0L & b aslil 5 (IS 5 Chlim (g5lue 53 555755 1 (6 e
Olsear 5 LT slad 4 OT (il dy o iws 53 5 Olejlr o sy okl 5 DD
O3B (WYAY ¢ Sluls OFAF (oual)) Wb oo alis yWT i )T S L
S Az ash cesls tekas 5 el (g3lee 3 Gl O o Fembie ( Slosle
ol T 5 Jl g3 Colal (6l 5 b s g0 Jad g0 5 w34 aosls LS o e
(VA ¢ L)) disb eslizad 6

5 eslizal ¢ Slosle e 5 dieylitle 30l il b, Saly o 5 55 51 SO
Ll a3 5 BT e e o fed 5 SSlealed 53 leslsl B glas Ikl
Crno g &S gladbosle Sledbh (a8 o G 458 ol 1) o305l 3 555 5 1kl
olT sl 1y K5 slata, b5 45 o SLOKe chas o b5 (S 0
sty 53 (Day, 2010) (e oo 513 et s mbie s e b bzl ¢ b 5L
cslesbe O3lnn 53 3 ge (S5 S 6,80k Lal (5les Ikl 5 (5l wdS
$ ! ol (alqd\ & sdie § Oladin dasjlubl sl gl 5 Gle AW b
A 8 58 e 6 ,85L b 0alsl 3 S5 AN 5 G i i g bz |
S S ab o5 eslsl b sl ol S S 6,8k osls gl me 5 Ikl
2 0313 dnan 55 ESC55 2SI 5 G 2 g o 32 6 S 5L (55518 3,1l 42aS Lo



VEY Olsy | Y ojlad] 233k o | line slaplli 5 (515 (9l 3b ool asliliad | A

3 e 3 JSKze (6,850 b ealsl b sme Yoo ¥ Jle s b sl sl ol
b 6l e b eslsl b Lk e ki wws & 5 &S ol o3lslp umie 0
231y esbslp jobe I glos 18 Cab oS ol (6,85l LAl o 5 (Sl 03 fS
Sl 03ls 513 (6,8 5L Ele BoseT Caad 5o 1y 05 S e iy 5 ool gl 2
.(Gan, 2006)

Wl o ol 3Y olitDls 6 ¢ (S5 S 6,80k sl ol B b
oled 4 903, 03y edddd g 2l U das il |y baesls 5 e o) peplie
o Bl s baeSls (it Dl o ggie &Kyl 4 o 5 b (Sharma et al. 2020) 5,145,
ol (OFAY (G dla) das e Ol |y Lsd e eslitel & (glaels 3 LaOT
Lo a5 S5k o B Ml 4 gliws () 15 685l (LSl TS pa owlib Ol
ol araS” ")‘/3 395 6 S 3k b3l 6ol Ll o o ys ST oSSs 5
3 Ol |y 680k o b 65 S 5 Gy onign o (5,5 5L (555l
Clq-)\li_s.\qu a:&;»\ca;&;ﬂ\ajydjfag b )3 Llg 0 a5 AS oo s Jlies
s owlisOls Sl ostizul b ol ulu ¢«IEEE, 2005) (suos eslizul &) 5,5 13
b 5 sba &S (g (IS 28l 5 o s Bl 1550 (6,800 B sla 1SS
o3 5 Lish Jom 0alalp Slio i 2131 G5 b S TS 0 AuT 0 2525 4
,> .(Koutsomitropoulos & Solomou, 2018) 5 & o o 5&5 3 e Bl 5!
Ll palaoben IB 3 6,85k Ll eslslp IS 5 3 pa o BAs o
b sl Slojle O3l 5 Sy S (g, 8L

oty Slojle 05l 55 S S 6,850 sLsl wlisObus > b L
b SV ool SIS 250 5 S5 s st ¢ lalid DGl 0l (S pohe
Slosile 5l (S wlisolan ol 555 213 Ol 1y Glojle Ojlee )3 35 50
ol (6,850 gLl ag a0l Sy 3 Slojle Ol iluesly 5 b
laeslsl 3 5 (230l jle Candy (ow) p 4 cpaler (SRR 55 Sl (G50 Pl
sylibsl o gxa O ) é;»ﬂ rjl.o ‘Suo@,}b lils OB o ‘sﬂf:li sl
S5k Ll (230l S 53 (wlidOkn b 5wl (6 S 5L 5 5 03l b
S8 3L s b 0315l Ik e Ol (Kb pske ooty Slejle &5l o



40180 5 6, 50,8 teun s 031318 31kl bl (S5 i1 6,83k Ll plid Ol 1,0

5 3L Ll mlbObn (b 4 Sl OT (g 53 ol 25 )cnlil 54 41!
Fole g alad s ghated Ol (S p ke aal&ils Slejlo 036 > (s Sl
3L 5 685k LAl b olime Jauls) tales (gline g Sl odb g lualis (gloslsl b
S dta Sl pdy s 9 o e Cg 53 U6l Lgﬂfﬂi sl e
pd sy e o8 (SosS 6 ,S0h
SR Ky
Gosel Sl Gl g S b1y hagy s aslObl s (VFAY) i all
,\;564;%bg;w,pu:@);i@\.@ln\;tt,,al@u”wﬁd@é)ﬂl
3,55 5y s o 0li (S s mSN 50T din iy ly )50 (6l gmen (g5l b alians a7
£ 3650 Sl (s gme 31033 g, ol o3l Sl (5l giome g gt 1 5o U
s lgmn b (S5 S 25 50T et 3, Slas (L5515 il ST (s e3lital 5 some
wdls OB, 850 55 p 25T idm f Rl 51 (STl plne s e 0l
S galaws ng_)ﬁ‘_gﬁfbli o pde 6“;’-:“:*")3 J sere Lg\puliwwlfc,w\
L S gsba sl odd oy 5,83k Olie 4t 5 Olotel 605 D8 8,800
$TIY Ol & OB ,E0L stiall 5 Rl Bl 4y Jil 015 or s 2l 51 55 e
W23l s OUT (6 Fr T Ol oo 4 s S 03kl (5tindile

Gloslsl p owliils ¢ S o1 by Olsie b3 g (6 2575 dluy 53 (1Y40) Olowd
o i0kn 6 K b 4 (s boosls Jig, 5 e Ol o AlbulS Co gd
Do b aS wstls sy SWesls gy p s Ol pl e 4bulS S gd (sloslsl 3
a3 sn 4 by o (Sloslsl B glaaiin 1) R anle ol 0l plonil | g Lot
OT 3 Jalo o linlS oslgls Hla sl Oyl e abulS Conjgp oS o
(hry al e 55 dias o LSCES (aidy YIYAY foomesd) G5ia 5 aslald DIy
L Olpl o albulS Con g 51 andlansge (slaaiin sloslslp wliaObws (o I
o 35sm 0T lzel 5 45 8 b 055y owlibiben Syl 5 SNl 5 Sl eslal
o Sl 5 o banlS” Ll g .ol o637 Osaidl (giluosly e 255,13
laosls Sgy wlal o cgloslsl 2 L;LAA‘;.L:;: Ol . olgn,T koo s ol g lulis



VY Slisy | £V 0l om0l Jlu | qline slaplli 5 (5515 (ol 3k ool asliliad | V¢

OT .Oolgs,T Ol S 5 i ploil Jlpl WSSI O 30T (o B )3 5 sy
’ R NI gpey

Sl eolaOlus 5 e Ooler <SS Y A) 0L 5 ¢ snlE Jlis
oslazul 31 g Sl sy ge aey ol slaeslsl b e ol OT COoda &5™ S s
hol it T o s 4 6,8 3L slaz b s S 3L bl ekl Ca
gl 5 i 51 a8 ol (5, 8L o i) (oeliiOben S (3l ol
wals s Olas 8 (iludie (mlisObus 15L) 5,850 gl mlisobus s
G s o3lizul 4 by o SVl b uS s o3lizul (5,8 5L | b wlibOlis
sl sl 6,85k

SR 6,8 sl o b (e onliiilan oSG (YorA) 0L 5 Kly lis
Sl glne o5 53 S ST 281 LB e &K Ealginn 5 dad gr Sl 0355 wne g
e L5 gn B0 ¢ gn she oo &S Ol giots o5 ol im0kl 55 23 55 o8
Sl 5 S5 5 3550 53 s el p LOT S 0L 1) 0 5 <SG bl 231
selaobua b, o, S50 Sl 4S5 S slgii (o gl 53 (s la Ok Sl oslinul
G S 2 sy 5 ST (Gl plime s Cszsler 03 5 S 5T 4
b 3 gy glne ()Sen B Gy b 51 (6,85l s S

Ly oS (s g 0S8l 4 gl S 0k Ll wkdOkas O e dlis
) 655k SLal Opme (oolidOlies IS walia (ol o axi g (Y40A) Kl
sl s @SS il 4 gl s s Jde &K 5 das e ) B w4
Lal 8k Oen 6l oo Sloile Jlitle oK s s Jde ez e 41
4 GOl 5 e G Culgi s S o e (BT (b laisiianas elul
Ll g5 n 45 ok slowl ((wlidOks &b 1 6,8 5b sLil o108 ST 25 oLy ol
T b sl sl e 51 Sl b Gillee (6,85l LA 4 (o s
S Gty

Slle 5L Ll ol wlaOks Olge LYY OLKan 5 I dlas
Sl b ol gl ksl ol 0ds plonil (6 S5l 5 b 03153 3 Ikl bl
s o 03l3) 3 5 sllinl (Glalys gdoes 5 (eolgtin wlldOliua Cl L;Lmj':i}l ol oS~



W O1)8an 5 6, K058 b s i 031513 3 yluiliel bl (S5 9,58U1 6,8 b Ll cwliiOlinn > )b

G S b s lblial umw 3,8 o 515 Eouzysn Sljle s &K s 6,500
G3lgiin i Ols gl o, abis S <,;_~,“1{\>)¢,,§.ﬂ\ oS glas,lLkl)
Com 5 2ol con ST (3 ymely (Galgiiny (owllOlis Culgiys 5 LS oo pu 45 (Aitud
G 3b e b oslsl 3 Ikl e olgit mliBOkar 315 5 o OT 3550 53
s el asolole 5 LS 3 e S Gl 1 Slobe gl Sy 5 ol
sl gl sLal 3l eslizal oo b Slele 6,850 50 5 1 sus 51 3oes 3linul fuges
a3 o &) o35 90T n g 425 ) e3lizal b (s S5k (sladams 51 S (slaa

Gy B0k 5 e e gy p b a5 53 (Y019) 0L, 5 ST 5 I
Oyt bdee Jloms 05l s> Ol iags ustls y 6,8k o b slaoslsl b
wrlge Siladde 5 6)5ls edas filue L oS Slodlinj 5 (Gl (Slagtunn (5)lars
T TIRC: CRNCI RN SN FRPSN I P L TP CONI sl s dues
5 slas s Sl eslizal 6,8 5k 5 031313 (658 5lu (6,55 4 g1 oS gukal
G Sl s b sboslsl b gl wlidOlan oy i &G iag opl 43l gline
SLE Opmn 65 (6,550 GLal o (glas Jauls) o Baa ) Jbis & S o (o1
S e 058 35 Sl (2 eB 3 cp) pasBle 55k o ot s o U350 5,85k
ek (Sl B0k e Je 6 Salgi s 5 olkd gy (S0 S (S5l
a5 58T Ul bl p oS ol Sl e (5,5 3k e 18l 5 K oS e
"\“'56‘ slgdis (Conl sl

sl e g Lb s 5ledier dlae 53 (Y419) (H18es 5 wSEY
Loy 03l Olas Jrags 5l Olasda 457 s S 0L «Ob g eyl 6l 5 oalgiiy (sl >
5 Sl gl l ¥/ s 50 08 51 68 0 b 68 5L (plime e 1
o lbOber (b Il 5 o fad iy Olsie 055 5 Sl ey (lB ks Sy ke
Culgys 5 Sl osls Gl 55 o 1)y wldOluas YAl S5l ki &S LS eslazal
i U Sline g Sl g5 5l o3lil b wliiOlius

s e LBOkes O n Ol gie Lo (a5 (YOA) sagd g g v sd 505 20m 53 S
Saasliz Nl Sloslinal b (55507 mlie Ca2S 5 g sl 51 bty ol 6 S 5L
B 55 E55aT mla oslsl 3 SIS 5 35 O a4 Wlosls plonil 1 gline



VEY Olis) | £V ojlad] @233k b | line slapllss 5 5515 3 gods asliluad | VY

St FENB] s s 5 05 2 Lo 57 g3 ool (6,8 5k (SLS olibObs
O g S a6 I Lo L aST1 3 o gt S g olils 3l ailbulS (63 Shoe Sl
b Sl e s o Semr Slles aal Csmler 53 sl aslil
G S5y ool 1wl S pl 4 bbb b Aol bl ods Slziy
eIkl 53 b S cpl giiruf Sl gluls G5 ol 51 555eT 3lse ol
23151 3 0157 b ¢l 0i Siaie (6,8 3L s b 035l 3wl o)lsz b 3 g se ole
S A 5 (Bl oo 15 0T 5038 Zol ol Sl a4 5 L 1wl
4 e Culgiys 9 Sl ol osls uad 59 90 Lol 63l ¢ L/ Hldes glad cosls
sl o (6,8 3L e 3ls]p 3kl re wlidOles 1L

slgrin 1y pdiolanl otld mus Jie &S > b 55 dllie 5 (Y419) 15l
gl 8L Glp (SosAS S0l mlie male pline oo 5l Ll g0 S S o
Lls o oS pbrae 5 5 mla )55 5 aglin 6 5lin ) 5o LD OLabl Glis ) 50
Oliads| (S susee oslazul gs‘f“j}"T b wlilua L LS adlarw g (glaanls
S5 2SN 6,5k 0 e oline o ld ten ol dlie opl Coda ST Jool>
el 0T 6l 5 S8 515 b5 0T s S 5s s

s (o liB0kas (b Olsie o s dlas 53 (Y414) (N18es 5 )
éfgjwuoww)j‘g&fﬁ:M&a@l:é\ﬁéjﬂ\jj}ﬁ
0> ewldiluea 5l eslax poe Al Sl gl Oy s & sl,yls
Sl 1 o lisOls & Eass opl 53 45 b ol Gl Oks S il slae&ssls
ol ol o &S 345 0303 drw 5 (6340 axdllas Ol e df}.as—dg:;g:d\i o isls
U o daly s poe sl Oliws 87 ailate 55 o5 3 3 ge SRl M
ol (o lBOLs 5 33 659, Cnl 03 e3lialsyge 5l el Skl (lgen 5 IS
(ol wlidOlas 5 o) cwlisilin

o N o3lizal b 5L (55 8T mbie plesh O gie s g lin 53 (VY1) 5 al 5 590
adlas 55 55 b 3L lise gline jiws amiwlzel 5 Ctle o o b 4 ((glins
S8 s (ol 5 (5588 uylte) (Jlo mshau (5557 Slae (63,50

5 Dlabus wlign Slaojm b L e Slojlo 056w 53 1) (E55eT whe ulbe



WL O1)8an 5 6, K058 b i 031513 3 il bl (SC59,58U1 6,8 b Ll cwliiOlinn > )b

Slowd 5 1 o o) S on a5 LSS (o line s (slags 555 plesl 3 b 51 S5 S
oD cmlin Sb3b 25 812 JS okl s 0L 5 b ealid Ol € ls5T b
izl gl S o olizal (55 5aT mlie Sy e (11 (2 la Janll s s2s slgii
Ly S 350 Sl oS Gltely 487 555 o 151 o551 Loyl amu 5 3 b 51 5K
ST ple S a8 ol Sy gl glos dlie ] S e DMty
S o bl S e $SST plime (gl b Slae3ls 48 geze L

Bt WP XD

s po ki 53 SOl s Sl 63 )8 Sla e 6 g 5l o Bld 4 Ra
Ol gl Coda b Il al o 3 o plowl Al o o b e sla sy S5 b
Sl O3l sletaly oL 55 g b Ol ! (Kép sk oty lojlu
3 2lolis Ol (S psle elils & by je 05 VP Sl 53T e
5CWI%Gﬁaycbgtd\jjfljbwu&buuuuuﬁ.x,.jda-ﬁ);..u
ng:f.al.ijC)L&)ﬁbirl;ajyOL@&)l.a;)\}Ow)Qz}U;W)\;o\
aaiia §5 sl (28 8 Dy g de e 53 53 oS s el 6l (S5 S
5035 en Lol Eash 55 a5 Y sl edd glelid Olawess s gLl
REHEVEY Cwb' al i @

b Solel amalr Clasie N Jgds

SKisls (U Csl;n Sl Q_i.gjjzﬂi JA)J a3,

L>"<'”"J’i (s}l& e&ﬁ.b

£Y10 /http://eprints.kaums.ac.ir \
olils

Sy ke oKl
Ml S sger 25 \YONA http://eprints.ajaums.ac.ir/ ¥
ol
3 Sy pale oK
Plod il Sl AYYoO http://eprints.arums.ac.ir/ ¥

oot ol




VI Ol | £V ojlad] @233k b | (line slapllss 5 (5315 b3k (ol asliliad | 1§

JLls el b ol SS9, J")J s,
J<"':‘):' (j.l& umb . .
A Voo http://eprints.bpums.ac.ir/ ¢
A
J<"':‘):' (j.l& umb . .
B Yatq http://eprints.goums.ac.ir °
Sds
J<“';f ﬁjl& aK..iJ.) . .
‘ AARAN http://eprints.mums.ac.ir 1
.
‘.5’<M‘/’i C}.L& aK..il.‘:.b
) ayve. http://eprints.qums.ac.ir/ v
R3F
‘.5’<M‘/’i C}.L& aK..il.‘:.b
_ o http://eprints.hums.ac.ir/ A
OB e n
Jb Ky ple oKl ARA http://eprints.mubabol.ac.ir 4
‘.5’<M‘/’i C}.L& aK..il.‘:.b
. AR http://eprints.skums.ac.ir \e
35
Ol (S psle NCH qvey http://eprints.iums.ac.ir/ AR
ekl (Sl e sle Kl Yeve http://eprints.medilam.ac.ir/ \Y
L>"<'”'4J’~' C}l& e&i.‘u.b
AAAR http://eprints.medsab.ac.ir/ Y
Dl
;5"<'”';J" ﬁjl& amb . .
AASANS http://eprints.kmu.ac.ir/ V¢
Sl s
R Sy p ke oK £love http://dspace.tbzmed.ac.ir/xmlui/ Vo
;5"<'”';J" ﬁjl& amb . .
) YYONA http://repository.uma.ac.ir/ 1
J‘:‘.’:)‘ d‘q"’“
3l 31 sl
SRR 8l oo 4, JLisls 3
o Lol

Sl 30l \ Ll o5 oKl \

DA




10 | 01,80 5 6 ,K0 58 buun 5 b 031513 3 il bl (S5, 6,83k Ll lidOls 1 b

3l 31 slass
SRR sl ele 4, o5l 3
ol plulis
el asobesle Y SLasls o8 ek J&Lils Y
bl a0kl 3 Sbslal /5Lsils | SLbLb adle oKl A
bl a0kl Y Sbstead /sk Ao g3 b o851 3
el asolesle Y Sl /sl ) ol 0
bl a0kl 3 sl Sl o5l 1
9 r)l.& aK...‘L.&:}J‘._!
el asobe sl Y Sl /LS \
Qb.:\ Sledb| L;)JL'J
Sledlbl asobesle \ Sl Olgioal K50 A
bl a0kl \ Slashs ol oKl q
bl a0kl \ sl ostke S 5 oK \e
el asolesls Y SUsbead /5L 505 oKl 1
/5LsSts /st _
S S (6 Sl 0 o o8l \Y
Skl
u‘i“:'fl ).k& Ali.«i—'?‘)
S S (6,850 H Sl /5Ladls f ' VY
Bl

S S (g Sl 1 Sbsted /sl BEW J&iils V¢
S S (g Sl \ slesl a0 ol Vo
o3, 6,80 Y st stke S 5 oK 1

: ¢ . c. Vv
S s ,SsL 3 Slssls /ot e o KiSls

. Z ne . - F u- \A
S s ,Ssh \ SLasls Ol g o ils

: . . e 4
S s ,Ssh \ sl el NCHR




VI Ol | £V ojlad] o233k o | gline slapllis 5 (515 o3 ook aslibiad | V8

s loGize asli iy 51 Jeole GlaaBl o ga 2 51 ey A dl e o
O)Bes 43 ‘_;;J);.Q! Lgf“f.ab" cldl gl g lus 50 9 ol ) aJunJ.:iU Slas gazes
2 ek b b ey T s 4 01l (S ke slae&ssls el
- P R W IR QPR SR W [ - SMCIO PP g AP B P S SRR H
Sloalsl o ole OT £33 Osw 35 9 d,ls ola] gleslsl g jzie #0 L Lgﬂf:li
oks sl 01l (S ple slasliils Slajle 03k 5,83k Ll 3l ods g lulis
S sloslslp jolie Coal 5 Hlael Ol iowiw Gl asl iy Cods .Sl
o s Ol ) (S p sk oty Slojlu 036 55 ¢, Sl Ll (o g
ol Gadss 5 o lulis (gloslsl p olie Sy BLl s 5 0]yl Gladas 5
G S b e b oslsl b s Il Sl b plas 4 8 #0 Jols aresd 55 Lol sl i
ot JS5 Olanatze SIS (65 5T e (ol e e 1 sl ool 0l 1L
1l
L) 35050 Jols jtdu ol Sl baslgiiy 5 dem 5 o Cpond ol gl Ced .
ol ($lgdey dar 5 5 @lllne daz 5 L (ol 50 dar 5
SLAl oy sl loslsl B jolie Caenl Ol ond Jold p o3 S .
B 3L sl 51480 elie b & S Cab 1 ) s ool (S 2S00 (6,8 50
NEPRE-W P
Skl Caro 5 Sl 48,84 loslsl b olie Cillae fond Jald p s L ‘
6 S 3L e B onlsl b5 lileal (glostsl b oo b Slejlu O3bes 55 SGs 5SI1 6,8 5L
el 0 o3l 3,105 Cillas g 3,05 Cilas 55 50 ) 45T ol

Sl ooldlln 5 L po 5 sine mlia (o 2L g0 luls Galys g g olul
Selb s Jdos Sy b (eelillen ()b 5o baadl S5 5055 opl 2 5 0
ALOCoM, Ontolo, skos, GOAL ontology, DC, Onto  (sls uwliOlkius

SAURUS, EduCOR: An Educational and Career-Oriented
Recommendation Ontology, DC ONTO, DAML, OBAA ontology,

oslaiu! wudw UJP_-)LGD_- LS’.‘}:”" 4.....>- 6‘)‘5 6“-1"_ Q‘}«Fd.: aJ:.b 9 Onto- edu
265 L) (wlaoken (o1 b Sl e S5 go Culgisd Dl 0k
aT s 4 (5,8 3L 5 B o3lsl 3 s Ikl e Ol slaelKiils Slejle O3l



W01 56 ,K0 58 b s 031513 3 il bl (S5, 6,8 3L bl ulidOls 1 b

B o) Obamasan gbjol 5550 5l e 5 Gl s & (lbdObs Colo Lyl 3 b
by laadl el on g sl 1)) a4 cdailgy 5 ealie ol 1 ey 23
Pl s 53 edd glalid Glacs e 5 3 ol glasdly ool (oolidOls - b
Gy odd glulis G5 00 aiwlons O b .ds 1 b 0.9.) e 03
I esspie @il g 4 (o lB0ks £ b DLl sk ik (b
Oliwn oLl 53 s eslizal S S 6,8 5L 5 Sledlbl e Olaaie Ol b
S Sar SNl e anaia 10 5 (Sin 2SI (6 S5k amasite i ¥ slar ol
Asls y ewlaOla Sbiola ges S
sl
S5 oL LSl o sghe Lol gy slle &) 5 uldOls b Coda b tas ol
s 03131 3 351kl ol 0 (S5 ke (laolSlils e sl e (S S
23 5 plenil 85k

5 sy BOT o Lalyy 5 Shs e WIS cedaTasa (gbaosls 31 eslial L
5 dlgy o Jod) LS 35 s w1yl 6l gl LB s S ws ol
Sl S5 5 sy (0 Jgaa) esls 6o Sy 5 Ladsy o(F Joda) » 5 sl S5
(F Jgd>) b s

G5l Ll wlialea b Gl odd plulis gl WS ¥ Jsdsr s
FEn S 038 w0l (S pshe srelils Glojle 03l 55 (S5 S
el 0l 3138 Sl 4 b WS 4

Slosle O3 53 S xS 6,850 Ll (siladis sl s plulis sba WS ¥ Jgda
Q‘ﬂ\ (-5>/\»:J)J f}LO 6@:@;\:

Classes
Classes Assistant_Professor ‘Teaching Method'
owl:Thing ‘associate professor' Event
Access Mode Lecturer ‘evaluation event'
Accessibility Professor ‘teaching event'
Agent 'Administrative staff' ‘field of study'
organization Other_Staff discipline
edu_catl_o na,ll ‘technical staff' 'Knowledge Area’
organization
Center Student 'Knowledge Body'
college 'PhD Student' 'knowledge topic'
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department 'postgraduate student' 'Knowledge Unit'
division 'Undergraduate 'Learning Goals'
Student'
faculty Course Condition
institute Assignment criterion
school Exam_Quiz Evaluate
university 'Learning Material' 'Learning Method Type'
'information entity' 'learning objective' 'learning object'
regulation Lesson 'Additional Informaiton'
'training program' Chapter ‘content fragment'
‘research group' Subject ‘Content Object’
person Main_Subject ‘educational resource’
assistant ‘Major Subject’ 'knowledge grouping'
Learner Syllabus Module
researcher Title Program
staff Topic 'learning outcome'

‘academic staff'

Teaching Material

'learning path'

Classes

. Presentation Thesis
Learning_Resource_Type
Activity_Description Publication Diploma
Electronic_Journals Article Doctoral
Guide Book Masters

Learning_Asset

Book_Section

Web_Resource

Animation Conference_Article Learning_Web_Site
Artifact Digital_Publication Other_Web_Resource
Audio Patent Weblog
Diagram Proceedings Wiki
Exam Seminar_Material Program_Of_Study
Experiment Show/Exhibition Bachelor
Figure Workshop/Conference_Item Certificate
Image Paper Doctorate
Lecture Poster Master
Monograph Speech School_Diploma
Movie Research_Project Recommendation
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Class_Movie Resource_Pack Role
Turial_Movie Encyclopedia Adviser
Picture Glossary Author
Questionnaire Vocabulary Co_Worker
Table Software Contributer
Test Teaching_Plan Creator
Text Lesson_Plan Editor
Video Module_Program Illustrator
Other Teaching_Resource Interviewer
Classes
Publisher User_Profile
Reviewer Character
Superviser Educational_Information
Translater Knowlege_Ability
Skills Learning_Style
Non_Technical Motivation
Other_Skills Personal_Informaiton
Technical R
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- Agent
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"""" l research group
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""" -0 assistant
""" 0 Leamer
"""" 0 researcher
vimn
V- academic staf
0 Assitant Professor
0 associae professor
- lecturer
- professor
-----  Administratve staff
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----- ) PhD Student
"""  postyraduate student
""" © Undergraduate Student
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- Teaching Material
-~ Teaching Nethod
¥ event
- evaluation event
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¥- 0 Field Of Study
- discipline
- Knowledge Area
0 Knowedge Body
-~ knowledge topic
- Knowledge Unit
¥~ Leaming Goals
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-~ criteron
() Bvaluation
-~ Leaming Method Type
¥ leaming object
-~ Adtona nformaton
0 content fragment
0 Content Object
0 educational resource
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- Program
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- Patent
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Object Properties

Domain

Range

Acquired_In_Course

Learning outcome

Course - learning object

Assessed_By

Learning object — course

Person

Learning object -

Assessment Person course
School —faculty — department — institute | Educational
Blongs_To — learning object —chapter organization —
university- course
. Digital publication - article —
Cited_By cor?fererplce article Agent
. Learning goals- learning object-course- Condition- learing
Consist_Of | path- chapter-
esson- ... knowledge topic ....
nowledge top
Course- program of study- publication- Co worker- translator-
Created_By educational resource... creator-student-
publisher...
Defines Recommendation- user profile Learning path- person

Deposited_By

Learning object

Agent

Education_Profile

Learner- student

User profile-
educational information

Enrolled_In Student Program of study
'field of study’' Organization- person Field of study
Focus_In Course- program of study Knowledge body
Fvorite_Subject Person subject
Has_Academic_Staff Educational organization Academic staff
Has_Accessibility Educational resource- learning object accessibility
Has_Adviser Thesis Adviser
Has_Answer Learning asset- course Test, exam-quiz
Has Author Educ_atlonal resource- learning object- Author
— learning resource type
First Author Edugatnonal resource- learning object- Author
— learning resource type
otherAuthor Edugatnonal resource- learning object- Author
learning resource type
Educational resource- learning object-
Second_Author learning resource type Author
Has_Character Person character

Has_Classification

Learning object- skills

Person- learning
resource type

Has_Condition

Leraning outcome- learning goals

condition

Has_Content

Learning object

Learning resource type

Has_Contributer

Educational resource- publication

contributer
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Object Properties

Domain

Range

Has_Course

Educational organization

Course

Has_Creator

Publication- program of study learning
resource type...

Creator- publisher-
student- co worker

Has_Criteriton

Learning object- learning goals

Access mode- criterion

Has_Degree

Student

Program of study

Has_Department Educational organization Department
Has_Depositing_User Learning object Person
Has Editor Publlca}tlon- Learning object- Editor
— Educational resource
Organization- course- learning object- Educational

Has_Educational_Organization

program of study

organization

Has_Educational _Resource

Field of study- course

Educational resource

Content fragment-

Has_Element Learning object content object-
educational resource.
Has_Event Course Event
Has_Executor_Of Plan Research project researcher
Has_Illustrator Learning asset Illustrator
Has_Inoformaiton_Entity Agent Information entity
Has_Institute Educational organization Institute
Has_Instructor Course Ac?‘dem'c staff-
assistant. ..
Has_Interviewer Learning object Interviewer

Has_ltem_Type

Learning object

learning resource type

Has_Knowledge_Ability

Academic staff- student- assistant-
learner

Knowledge Ability

Has_Learning_Goal

Learning path- Learning goals

Learning goals

Has_Learning_Material

Course

Teaching material

Has_Learning_Outcome

Learning method type- teaching plan

Learning outcome

Has_Learning_Path

Learning goals- Learning object

Learning path

Has_Learning_Resource_Type

Learning object

learning resource type

Has_Learning_Style

Student- learner

Learning style

Has_Motivation Agent Motivation
Has_Organization Program of study organization
Educational

Organization- knowledge area- field of

Has_Part organization- module
study- course...

Has_Prerequierd knowledge area Course

Has_Program Knowledge grouping- educational program

organization

Has_Program_Of_Study

Person

Program of study

Has_Publication

Academic staff- student- publisher

publication

Has_Published

Publisher

Publication- learning
object

Has_Publisher

learning object- course

publisher

Has_Registered

Program of study

student

Has_Relation

learning object

learning resource type-
educational resource

Has_Reviewer

Publication- learning asset- learning

object Reviewer
Has_Skill Person Skills
Has_Staff Organization Staff
Has_Student Educational organization student
Has_Subject Lesson subject
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Object Properties Domain Range

Has_Superviser Thesis Acader_nlc staff-
superviser

Has_Syllabus Lesson- course syllabus

Has_Teacher

Learning event- course- teaching
resource

Academic staff-
researcher- assistant

Has_Technical

Person

Technical

Has_Theory Educational resource Knowledge topic
Has_Translator Publication- learning object Translator
Has_Type Learning object Learning method type

Intended End_User_Role

Role- person

Learning object

Is_Adaptations_Of

Learning object

Learning object

Is_Based _On

Content fragment- teachning material

Learning object

Is_Described_In

Accessibility- knowledge grouping-
educational resource

Access mode- program

Is_Part_Of

Field of study- educational
organization- module

Organization, course-
discipline- knowledge
area...

Is_Prerequired

Course

Course

Is_Reference_By

Learning object- recommendation

Academic staff

Is_Related To

Training program- regulation

Information entity

Is_Required_By

Educational resource

Research group

Istructure_Of

Academic staff- researcher- assistant

Course

Lifecycle Learning object Learning object
Status Learning object- educational resource Learning object
Version Learning object Learning object

Member_Of Academic staff Educational

organizaiton

Organises Organization Program of study-

assignment

Prepared_By Program of study-assignment organizaiton

Provided_By Program of study Educational

organizaiton

Provides_Program

Educational organization

Program of study

Relates_To

Information entity

Educational
organizaiton

Responsible_For

Organization- person

Knowledge grouping-
learning object

Resposibility Of

Knowledge grouping- learning object

Organization- person

Satisfied

learning object- course

Learning outcome

Superviser_Of

Superviser- academic staff

Thesis

Teaches_In

academic staff-researcher- assistant

Course- learning event-
teaching resource

Typical_Learning_Time

learning object

Student- learner

Used_For Teaching material Course-
Works_For Staff organization
Written_By Teaching material- learning object- Author

teaching resource
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Data Properties

Interactivity Type Description Location
Abstract Difficulty City
'Additional Informaiton' | DOI University_Location
Affiliation Duration Material_Ratings
Aggregation_Level Educator_Guide Material_Visited Time
Branch Email Metadata
'Case Study' Evaluation Name
Catalog Format Number
Concept Gender Objective
Conference_Proceedings | ID Other_Information_Source
Context Identifier Other_Platform_Requirements
Course_Description URI Page Range
Course_Fee URL Qualification
Course_Name Impact_Factor Requeirment
Coverage Interactivity Level Rights
Date ISSN Copyright

Approval_Date Jurnal_Index Copyright_And_Other_Restrictions

Date_Available Jurnal_Of_Publication_Ttile Cost

Date Created Keyword Scope

Date_Deposited Language Group_Project

Date Issued Learning_Web_Site Organizational

Date_Modified Material_Ratings Semantic_Density
Date_Valid Material_Visited_Time Size

Teaching_Plan Typical_Age_Range Version
Title Typical_Learning_Time Max_Version
Type University Address Min_Version
Status Volume | -
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preflabel Is defined by Incompatiblewith
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