h ugill Gpar Il A e gl o
MIDDLE EAST UNIVERSITY

Amman - Jordan

A gilil) Al jal) s Juuans Ao Al i) cfpiial) i
lgaled gad (ygrimdlag slaaxl) 4

The Effect of Virtual Laboratories on the Achievement of
Secondary School Students in Chemistry and Their
Motivation towards Learning It

das)

Balad aua ) all (bl

i)

Bage ann)ll e (gald gl

Ll B jualall dags o Jguant) cilibial Ylagin) Alusl) o2 Ciald
alall B LAYy Clagleal) LaglgiSs (awmids

aleil Ll Aualal) Ayl
Aisall aslal) Al
o) @ daals
2021 «Jsf osils



- ”ﬂ
Gy ol (e genss g3 Jaug¥) Bpdll daala (il cBalad aulyl allw Gulisl Ul
sie dgalall ciluhally EladYl Luinadl Gluwgally gl o ccilaaial o ccalagall Gig sl

Al

2021 /12 ] 27 g

-



dEBlial) dial )3

Jaall dga

L) @yal daals

Jag¥! il daals

LYl Bydl daals

:L_a.‘u _)ty‘ :La.AlA.“

Balad aaalpl sl Gl 245s
2021 /12 27 ¢ gl coim

A58l Adad el

-

Adall pad)
@ e Bage aus il
Lo g dmaladl JANY (e Jguiac alual) - Ll
daaladl il (e J5uae GSaall " jaudh s

alall Z)la a l Qg (a5




Ry <G
ol lide e of Ml Sl L pally Wall el o i dag cpaallall oy b 2eal

Ll platy e Gag a0 phitig wititig 4y Jandl caale

oaaily Gl el a) 1JE alg e ) Loa dll Jouy of 2ie ) oy 308 A 0

ke olg (Tl ) Tyl ay Al ) Jgu Lele a8

By paailae gl Jaldl) gl puadlly AN ey okl 3 Hladl s B s

.MLu‘)n AT JlA.\\g (2R é\ﬂ\ 4.'1‘9\::1‘5 ‘A d;.\:' (J L*QJJ\ 4.41/9‘3 Mjm‘ bJ}@;J

A< i)y 78 Al I Caleally Cpgisal) and 1S Gl WD) S anes oasif Vs
KA e A8l dial elimel paead W38 WS L Gaeadl  Sally cilaill Gaal s
daa e daleall (il Sl o3als cang JoST e Al ALay dlghad) anasgal olieYly
pahad (gl o alls) Gala alaY cBlhgad e (I 453 L e duhl) dupie (e (ggla
ceball i e 4

.

Laal)
Balad allew (i



slaay)

"o o b L A e iy N Jillisr b iy " Gl Lagad J (e
(24 :c-b-u:‘}“)

onaaill ggad Jadly Jaly A1 sl (e sleay gl st Sy Jinga (S5 a Ga )

s eyl LS L

JaY agalat Cipead Lalllaly ¢ SN agidy (he Candal opdll ¢ S sl 25asl) 3 ird )

comailyd

-

U T =TS T [ R FOU PR |

-

Laal)
Balad allew (i



dadall & ua 9l
e e Olgand)
) 4 ttttteeeeeeeeeeeteeeteeteaaaa i ttaeaaeaaeeeetteeteeaaa e aaaeaaaeeaeeeteeteeeasanaanes sl
T e Laslidl daal )8
ettt ettt et ettt ettt et ettt a ettt a e te s e eeaaeeeaaeeeaeeeraeeeras iy S
A ettt e teeeeetaee et eaaeeaetaeeaaeeanetaetaeeaneeaetaetaeeanetaetaeeanetanetnernaanns ¢laay)
g e et ane ettt et et e et ettt e e et ettt a ettt a e eiaa et eaaeees Gliginall gl
Z e Jslaal) 4438
P PPN Glaalal) 4418
(Grereee e ettt L yal) Zallly (ailal
Bl ettt et e et e e et e e et et et e et e ar e eaaaraanaas Ljalaty) 4alll il
Lgiaaly duayal) dudld 1Y) Juadl)

L et e e e e et ee et eea e et ee e et et et e eeeaaeaaanaaaans EPRYIA|
A e e e e e a e a e e a e aaaaaas Ayl Al
D ettt e et e et e b e aeaans lgilindy dlyall Calaal
S Ayl clua
B ettt ettt ettt et et et et et ea e aaeeaa e La))al) doaal
G dyall &

O e Ayl Calaasa
Aalud) cluhlly gl oY) A Juadl
0P 3 RO INA

1O tereeeeie e et eee e e eeanens Al Y Clyidally ol i) aidall 1 Y1 el
24 e =l IS S el
2T et aaas Aall @ld Zalall clulyall (Lt

B4 it Al cluhall e Cuganl) s G



sl ly Ayl : Y Juadl)

AN L) aaina
K ST OP PP PR PPN Ayl o) @l
< ) Al dagia
B e Luhydll avanas
A0 e ettt ettt a et et aa e A pall ol
40 ...... Ll JY) Caall el S o alll s Bang 8 luant sl oYyl
P (coandl) L) a3l 6y Gaa

A4 i, (oandl) L) Luhal ala) b

A4 oo slaasSl) aletl Laadldl) (poliaa < Gils

A5 e slaasSll alail Ladldl) (ulihe (3ua

A5 e slaasSl ala) 238l pulihe s

B0 e e LAl @l i
e SRR Ll lelyal
500 ettt e et e et e et e et e et e et e e et eear e aaa e aaaaaas Lilany) dalled)

3 RPN Js¥) Jlgaally Aalaial) il
3 TP S Jlglly Aabeial) i)
b gilly ilill) Ad8lia 1 ualdd) Juadl)

B0 - eeeene e et e et e e e et e et aai e eaan IV gl alariall b} dsalie
1 S Jlganlly aleriall b} Azalig
33 S PP Gluagil)
T Gl yidal)
aalall Laile
57 et e e e e e e e e e e e e ———aaaaaaaaaaaaas duyal) gabll 1Yl
7 et aanas LwaY) aalyad) :lats



Jlaad) 43

dadal Jsiad ssine ot
Jdoadl a2,

38 Ofnadll (yiie ganally Alailiall de genall e duhyd) due Al aiys 1-3

41 sgn b ebanll & uasill LoVl AW (ol ol Clacalsall Jan -
A yeall lgisall cusdl) il Bansll e guagal ol Gl
O B3 s Bang 8 anil Laa¥) AW Sully dsaal) c b

43 s 3-3
Aaylial) (pie ganall A cilayal G jlaal) ulihaiV g Aploal) e sidll

40 ol Cinsa b bl (lan) LAY 8 Al 43

. Gllaiigiall b 395l pasdl (One Way ANOVA) (s3la¥) culdl) (il 53
cle ganall (Al
O ail) (e ganall 3 cilayal A jlaal) uliha Vg Aploall e sidll

52 Ginse o Bl Vs Bangl luastl) laa¥l b dlalall desendlls | 6-4
e Laasl)

5 Aajlall (e seaall 2 cilayal (ANCOVA) jiiiall cpolall Julas -
celasl 8 annll SLaal) 8 Ll A pally A1 Ll
Pairwise ) 4ss33all cllaall (Bonferroni) g miise jlasl

540 | Eaailly (JsY) daanlly ddaliall Glegenall 2l cilsyal (Comparisons -4
celaasl L) 8 dgl)
g e duhall due ) pail (djlaall Gld)a g dnluadl Glaugiall

56 Gl daaily o dual V) clyasa) sladia) 3 Gui A Blauy) 9-4
lbi (385 LB Ape () b slasll alal L gilil) Al ol
Gl AV e Caisll (One Way ANOVA) ol gpliall Julas il

58 claasll alat] Buadl3) e e AT e gana iyl 3| 1074
Bodll Jaas e aiSl 'Scheffe’ "4l disylay Al llaal) il

59 ¢ 3D ol geaill (Al elilaa¥) olSHI) a3 Glegane Sl A 11-4

+elaasSl) ol Apndlall (e o ((dlsl sl




clialal) da3B

dadal (Ssinall a8,
T Akl Ssall e Chiaall Glalialy pallsll juasd adie caw) QUS| ]
8 e Bghi JSB Ladlall Lgie AibeS dge DY cewy QLS )
L)
81 il oY) Caall pLal QS e 830 s Bang (ggina Jilas
82 bl Sledl CpneSad) sald) clanli dala | 4
Jo¥) Caall bl GUS e 831 s Bang (8 cluasdl) LaaY)
o (Sanll Lasl) g aypm )a (il i
IV Ceall slaall QS e 53 CV s Bang 8 claasdl) LasY|
77 Adlgl) 4ypems 23 (5 °
107 (S Ailgnd) AV Lghysems i) | 7
112 Al gy sean lawy)
114 Jas ) AN daala (e dage dages US| 9
115 A3 Al adeilly L) 8l (e dnansy Aadlga | 10
116 b ekl Lavesgall elgll arlaill Aspyae e dansy Aiilge | 11
117 L@k V) sl 53 VS Basgl Awyw dbaa | 12
g o ) aliy) asal dadiuly 53l GVl sasgd Eiwys &.; 3
= ikl <X
o sl o S i) jaad) aladiuly cls Sassl L yn dad 14
A
120 Ll gulil | 15




slassl) b Agilil) dlajal) s Jaeant Ao dudalidy) clpidal) i
\galad s (griamdlag
Balads asd )yl allu (uliyl alae)
Bage Al e (gald gisal) 1)y
uadlall

G sl dlsya) GUls Jiass o Gl clyidall S laiin duhal) cés
ad apaailly copaill meid) aladiud 5 Auhall Cas Gdaily clgaled sal Cginedlys sl
Gl e 4l (90) e cisSs Ally cdpaail) Akl duball a8 lad) w3y il
tle gane O (e Ainal) isS cALell) Agil) Aplall dusre B alell (g5 Y1 Canal
S e Ll ol odall il LS &5 ddle (29) oe 6V Al
o A il aladiul gyt 2 ddla (32) (e Al dusail) de ganally Al e lical)
oERal) aladiuly Ly 23 Ayl (29) (e isSig ddasliall degandly 3D el o gual]
ey ¢ ianill HLaal) duhall S olae] & duall i gaiat dal ey - sakieY)
Lue Al clayy cillanssio Gu Adbas] Al 3 (g8 dsasl Luhall Ciliagiy calanll Zuadlal)
e 0¥ Ayl de senall sllial ¢ anyall daaylal (g3 Ayl

(A1,3D). Zuuyaill de ganall mllial il duilall o) Auhal) ciliagi LS

ddaal) b Lglinkss paeny dual V) Clyidall il Hald) Cuasl @il egn i
el o) gall diailall

sbaassl) (Amdlal) ¢ Juantl (Al Y] cpidall s daliza) cilalsl)



The effect of virtual laboratories on the achievement of secondary school
students in chemistry and their motivation towards learning it
Prepared by: Enas Salem Ibrahim Shehadeh
Supervised by: Dr. Fadi Abd Al-Raheem Odeh
Abstract

The study aimed to investigate the impact of virtual laboratories on the achievement
of secondary school students in chemistry and their motivation towards learning it, To

achieve the goal of the study, the experimental method and the quasi-experimental design

were used, and the study subjects were selected by the intentional method, Which

consisted of (90) female students of the first scientific secondary year at Al-Taybeh
Comprehensive Secondary School, The sample consisted of three groups: the first
experimental group of (29) students who were taught using the virtual laboratory based
on artificial intelligence Al, The second experimental group consisted of (32) female
students who were taught using the 3D visualization-based laboratory, and the control
group consisted of (29) female students who were taught using the regular laboratory. In
order to achieve the goal of the study, two study tools were prepared, the achievement
test, A measure of motivation to learn, The study found that there are statistically
significant differences between the mean scores of the study sample members due to the
teaching method, In favor of the first experimental group, The study also found that the

motivation was in favor of the experimental group (Al, 3D).

In light of the results, the researcher recommended the use of virtual laboratories and

all their applications in the educational process of educational materials.

Keywords: Virtual Labs, Achievement, Motivation, Chemistry.
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