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Abstract

This study aims at identifying the efficiency of electronic simulation in developing
the skills of programming logic controller of the engineering professions students at
Palestine Technical College. The researcher used the experimental approach in
identifying the efficiency of electronic simulation. The tool of the study consisted of
an observation card to assess the programming logic controller skills. After verifying
both the validity and reliability of study tool, it was applied to the study sample that
consisted of 60 engineering professions students at Palestine Technical College
whose majors were (electric installations and electronic maintenance). Each major
was randomly divided into two groups; an experimental group and a control group)
each group consisted of 15 students, which means that the sample of each major
consisted of 30 students. The experimental groups were taught by the electronic
simulation method while the control groups were taught by the traditional method.

The study reached a number of findings, the most important of which are the
following:

1. There are statistically significant differences at the level of (0.01= a) between the
mean scores of the experimental group and control group students in the post
application of the observation card of programming logic controller skills. The
differences were in favor of the experimental group who studied by the electronic
simulation method.

2. There are no statistically significant differences at the level of (0.05= a) between
the mean scores of the programming logic controller skills attributed to the major
(electric installations / electronic maintenance).

3. The electronic simulation program achieved a Blake’s modified gain ratio of
(Black> 1) in the observation card for programming logic controller skills among
students at the major of Engineering Professions at Palestine Technical College. Its
equal 1.43.

The most important recommendations are the following:

1. Employing the present study’s electronic simulation program in the development
of skills of programming logic controller skills in colleges and universities, industrial
Palestinian schools.

2. Increasing the awareness of academics about the electronic simulation program
and its role in achieving effective learning.

3. Discussing the results of the current study and assigning engineering professions
students to submit graduation projects in the designing computerized electronic
simulation of some of the courses that have difficulties in learning.

4. Taking advantage of the current study, Arab and foreign experiences and studies
in the field of technological education , in employment of electronic simulation in the
Palestinian curriculum.

Keywords: (programs, electronic simulation, Programming Logic Controller PLC,
engineering professions students, Palestine Technical College).
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Programmable Logic dsayll AL dahiall oSl shgal Cuens 5)all Jie dalide
e Al kil Saill lea Gila iy EMAA Jaly Cua Controller (PLC)
Laldll Qlalll gaaly dinay &b galipn PA (e lelony oSl 2y A3 SN adadll (e
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gl A e a1 A8 4] (8 Al Sl IS (8 gl Baaldl s
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e lay) Lailh
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s PLC jlgad e PLC gl - Sladeil) Chag
s PLC lgad Ladder
& GOLD g4 Descriptions
SHARP g4 symbol
MITSUBISHI STAR
NOP NO Operation
start sequence with
LD LOAD STR |
N.O. contact
start sequence with
LDI LOAD NOT STR NOT }—7(/‘/
N.C. contact
Series connection
AND AND AND H H
with N.O. contact
AN AND NOT AND NOT Series connection
H I with N.C. contact
Parallel connection
OR OR OR
with N.O. contact
Parallel connection
ORI OR NOT OR NOT
with N.C. contact
Series Connection
ANB AND LOAD AND STR U D
Of Two Block
Parallel Connection
ORB OR LOAD OR STR —
— Of Two Block
Sequence result
ouT ouT ouT L ]—'
out point
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OR h:} D -(N.O. contact

.40

Parallel connection with N.C.) zau
OR NOT .(contact

41

(Series Al syl oldl oy
.Connection Of Two Block
AND BLOCK H:}

42

(Parallel ) g)lyiall el d)u\ T
.Connection Of Two Block

OR BLOCK —
I::} i l_l

43

Sequence result out ). <Ny

ouT [ j—‘ (point

44

Al Aglaiad) YD e e ey

45

daiiall Functions Jigall daay : Gualad) Jlaall

e Latch  Circuit dLaey) 8)%s mayn | .46
CGalEYy el s KSail)

Auxiliary  3aeluall Slealiyll 550 mayn | .47
. saa) oSaill 5eal 8 Relay

syeal 8 Timers dejll cilsall zayy | .48
o) oSl

aSaill syeal 8 Counters cilalasll ayy | .49

mov. Function daly) EBlaie mayn | .50
@A)ﬂ\ eSA:d\ 'é)@Ai g;ﬁ

syl & comp.function <)) zayy | .51
o) fSaill
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—> Jump.Function &l 411y mayw | .52
sl aSaill 33eal

Sail seal z 4 b set, reset zayw | .53

Aaay 8 Aadiall g Apalu) Jlsall Calagy | .54
e Adads de gitall e liall culiy )
ol ikl HSail)

) asadl) Bigal A A<V adalll Juags saqbad) Jlaall

ey Ly i) Aol 2358 Jomgs | .55

Sl B3l Ay S Ll Ly | .56

& Al Zagls ) Glialdl Jeagg Sy | W57

) kil Saill lea

HMI Zlyally JAsY) ilils mapms oSy | .58

4_..:;.9.\!\ JE\JJ_J\ Gl g '54:\)_.5 C—A\ﬁ .59

Al el
‘;AA).J\ d:\:_m.\l\ BJ.‘}\.J C«béi NS Uty .60
PSSP

‘SLA‘).\M (';S;.\lb M\ 'é)fa\.l Slac &J.CJISSJ .61

il 8 iLeSlls ) Undll Qs | .62

PN
18 dugal) s Al el calig | .63
.Jazll
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(5)eds 3aLe
copaSaall L) aSaT ny Algal) g guy Aiadlal) bl
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) Cpptaandh A0S Lpnigh) (ral) aead o 8 gy g1 bty iy SSY) Adbgeal) i)

ALE | ALG | Adaagie | 58 | 5 B gl "
Jaa Jaa

ol ihial) asatl) §igal clivlga :Jg¥1 Jlaall

(P.L.C)iaayll ALlal) oSaill 5jeal jlua,

A liall duleall danliall 1

shhiall aSaill Slea zjliay Jalae Calis) 5
ol |

polsiy Loy oSl Bieal lias Jilae Say ;

Ol JS palall cliialsall S xe

(Auxiliary Alafall clglll =A%y
J< alall clealgall S 4w Relay) | .4

e

O (Timers) diajll culdgall 7 A%y

Slen s oAl iyl S|

i€ o« (Counters) clalaall a8 6
e S alall il sall

(Data Registers) bl Bl 7z A .
e IS alal) Clialsall (€

S e Aatiially drulul) Jlsall goai q
les S Gl il sall

Sl Aalal) Al alae myat o

ool Saill |
o) Ahiall HSaill lea il e 1y 10

e IS palall Cliaalpall G (e
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aSail) yilgag Agihaial) yilgal 1 D Jlaall

skl Apasial) A laial oSt 83903 sy | 111
- oleal

il Apial) 36l oSt 55305 sy | 12
- oleal

cDaaal Al YY) Jsia asy | -13
Aikie Ay () Clasiag

AL i) VLY Jyia an | -14
A e ddlaie 8 g Cilajiag

il Sl At ilsa W maacy | .15
- oleal

A deall Ay i) oSat U s paams| 116
e lual)

) kil aail) jlga Aaay sl Jlaal

conanll iliall aSail) paliyy Jady | .17

Lo laiall dal 1) Al eSl s gla Yl Jyan| .18
. Ladder Diagram L.l

Al i) 4l )l A blaal) gy | .19
.Ladder Diagram  alull kil

35S0 ALy alaiall 4l Alsladl) ey | 20
.Mnemonic code  aa).l

&) ool Jalaidll daly oSl pealiny Jgag | (21
s sxanll 2 <)

el 35S0 Aaly Kol iy Jpmg | 22
+ sabad) Tahaal)

o oSt g A ahid) il W lagy| .23
sl
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Lapll QAN Alatal) aSasl) Sigal B gAY el Jas 858 saaldl Jlaall

dagall pe iy Ly oSaid) sygal oy | .24
Ayl

a3 FSY) il gla andy| .25

aSaid) sygal (W s SN malind) Juay | .27
sl gl )Y Ll

IS5y g S il aadis lghad aiiy | .28
(Monitor)i_glyl slaf & (4 il

(,S;.d\ U@AL\

ae lial) laall malipll (3i8a5 (1 <k .29

Lahaial) dualadll ilsal) daay t maldd) Jlaal)

start sequence with N.O. ) z=au| .30

LD }"ﬂ .(contact
start sequence with N.C. ) zayu| .31
LD NOT .(contact

Series connection with N.O. ) mayu | .32

AND H H .(contact

Series connection with N.C. ) zayu | .33

AND NOT }"‘1 I_ML contact

Parallel connection with N.O. ) =au | .34

h:} ::l .(contact

Parallel connection with N.C. ) zayu| .35
OR NOT .(contact

(Series  Jiall sl bl oy | .36
.Connection Of Two Block)
AND BLOCK 7_[1
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(Parallel ) ilsiall el Aeld) mayu
.Connection Of Two Block

OR BLOCK Ij H D

37

Sequence result out ). 5 5<ly)

out [ J— (point

.38

.39

dasiial) Functions Jisall daay : qualad) Jlaall

e Latch  Circuit &Ly 333 mayn | .40
CEY s Jpral) 8 Sl

Auxiliary  sacluall Sledy)ll Hilsn mayn | 41
‘?.A‘).\j\ (,S;.d\ D@Ai ‘_g Relay

8yl 8 Timers iyl sl mayn | .42
o) oSail

aSaill sygal 8 Counters clalasl zayy | .43

mov. Function ialy) cila s mayn | 44
sl aSall seal b

sl 3 comp. function )il zaym | .45
el Sl

2 Jump.  Function &l 4115 zayn | .46
@A)ﬂ\ ?SA'J\ D@Ai

Saill sl z)a 3 set, reset zayy | .47

ey o8 Aaaiially Lasla) Jisall Cadagy | .48

Olea Aol degiial) e liial)l calaunail)
s>l Silaiall aSanl)
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Agrandy Aaapll iGN ihial) aSatl igals g SV Al Jrags s gabad) Jlanal)

ity L il 38 gSl A3l Jumys | .49

il sieals Ay SY) o bl G| 50
coaadl

b Al il gl lialall Jeags Sy | .51
zal) il WSa lea

HMI 2hally Jasy) cilil mayns S | .52

3_..1;.4‘).\3\ )3\}3_“ albhia E;bJ cA\ﬁ 53
Al

o) daail 5,50 elyal Jae paniy| .54
oSl

@A).\M 55;:\1\‘5 M\ 'é)ﬁ\d dlac &J.JﬁSg 55

Dilsadl 8 AleSlls ) Ul Jasy | .56
RHEON|

ol biall Sail) ey b s da| .57
oslhal) dagall ¢l

Y lall ae Al oSaill 33eaf Jayy | .58
RS232 or Lulal dadl Pl e
.RS485

Y el ae Al oSl 33gaf Jayy | .59
.Ethernet xw. P e

L gl Ly Al acld calag | .60
- dazd)
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Training
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daaiall

& »=isys ((Programmable Logic Controller) (sl ihiall aSasl)

5 YY) (8 oSl ey o e (ST sl Sl 42dl 585 «(PLC)"
Clas 5 8 oSl Jie lasd) Blad) 8 Clanhaill e paell 5 dpeliall GlLSL)
Aalail) ) 93 Jae Jadd PLC ) g il & Cum 4050 51 acliaall 5 Ll

C YY) A aSail) o i Cilles M4di o 68 ) Al Ayl <)

WL T S L IESISSF3F

....... —

' (Mitsubishi FX PLC Computer Based Training) 4aul is5<ll slSlaa zaliy 585

G Ledd o dxally cdnsaiinn 438 aldll PLC ) sl abidll Saill 3 Gacadidll

t el Cargy
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Welcome 1o 8 X TRMBEG £ Seno progam. The Set vl st PXCTRANSEG € i the foowerg fekhe
oy vl atal FXTAN BEG-E 0n yous comen
To iatal o ths fokder, chck Newt

To mutal 10 8 difesent fokder, chck Browse and select sncihes
11 ey rocommerndd that o oxt o Wiendowrs prosyans fokder
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e v Chk Nt 0 cordrnm with the 5600 proyam

WARNING. Thes gro o 1 geckected by cosyehd law and ST
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A1, Introduction 10 the
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Open project.

Close project
Save
Save as...

Copy...

Printer setup..
Print...

Recent File

daal) dgles judaal

-1 s £ g i pl) -

Convert  View

Cirl+N
Ctrl+0

Ctrl+S

Ctrl+P

daa ) dalas jpaail) A

-1 £ 9 sal) s oY

l:'xi;“ Q\S.a J\:ﬁi\

S"A‘"" - j 2 \ lemin] | Project Edit Convert View
wiectdive  [[<] | == m New project Ctrl+N
(=] ez B Boz22 Open project... Ctrl+0
A s Bea o3 Close project
432 e32 o o4 'S‘ SR s
433 Bea Bca Bosa Save trl+
B:21 - LRE] o Beaa OENERy
« W 5 Copy... \ LS )
Diive/Path [C:\Program Files (xB5]\FXTRN\EXAMPLE [ Save Printer setup...
‘Project name [ al Print... Ctrl+P
Title [ Recent File
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File Edit Simulation Tools Help

What is Programmable Logic Control?

ﬁ Programmable[ogigCommlisawayto control machines in a Let's LOOk at the
E?ﬁ(ﬁ: 1? :;ﬂe::;]efil:l:;:u plarmed, you are ‘controlling' the Sequ en ce Of E Ven ts

machine.

The person below apens the loading bay doorto dllow 2 car to pass
through.

L
Click the button on the
Temmiste contrel 1 move on

Do you i
understand?

The car approaches the loading baydoor
The persan apens the [oading bay door,
The carpassesfhrough e foacing e Hooes

Tha person closes tha loading bay dogk:

Mitsubishi FX PLC Computer gl aladials ;b z 1S Llgw aSaill gadai gruagy JS&N)
Based Training
(2016¢Mitsubishi FX PLC Computer Based Training gy ¢« yradll)
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