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Abstract
The expansion of the use of virtual technologies in education has made education
available to learners at any time and any place; This is despite the fact that
sometimes, due to the large number of students in the classroom, it is not possible
for students to practice their skills individually. The purpose of this research was to
investigate the effect of designing a learning environment based on a virtual
laboratory and its effect on the motivation to progress in science lessons. The current
research was of applied type and part of semi-experimental designs. For this purpose,
a pre-test-post-test plan with a control group was used. The socio-statistics included
all fifth grade female students of Karaj primary school in the academic year of 1401-
1402. 40 people from the mentioned society were selected through targeted sampling
and randomly assigned to two control and experimental groups. The instrument used
included Hermans 1970 achievement motivation questionnaire with confirmed
validity and reliability. At first, both groups completed the progress motivation
guestionnaire. Then, the activities and experiments of the science book were
presented to the experiment group in a virtual form based on the design pattern of
Bybee. The control group was taught the same content in the usual face-to-face
classroom manner. At the end, the progress motivation questionnaire was completed
by the subjects of the two groups. The collected data were analyzed using the
statistical test of univariate covariance with the help of spss version 18 software. The
result of the research showed that there is a difference between the progress
motivation of the two control and experimental groups in the post-test, and this
difference is significant (a=0.05: p-value=0.001); This means that the design of the
learning environment based on the virtual laboratory designed on the basis of
Bayabi's design model has improved the motivation of students to progress in the
science course. Therefore, it is recommended to teachers and educational leaders to
take advantage of Bayabi's learning model in education.
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Table 2
Titles of laboratory sessions
Title lgie Meeting a.l>
Chemical change  olesd yuss First ol
Application of charter ,giie 5,8 Second pg>
Fossil formation J..é J.Sis Third pguw
Human muscle Ll axals Fourth ¢,k
Ear And listening juub o (565 Fifth s>
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Table 3
Sample design based on Bybee model in chemical change test

oiplsl culld S als yo
Activity done  Model stage
o 45 a5 Sl g 05 02l Lt ligal G &) Canle 4 b bds g Cogr e ) edid lanl
5 1o B )3 s S35 o cuslasly (woMS 09,5 &) Syl s |y Guoly b ljgel il bl Blasl gilopS
50l olard i Eone 4 399 ibd (Sobl a0l Liils 3 pows  ENGaging

At first, students were shown a video of burning wood and turning milk into yogurt. Then it was
asked what happened? Should the students write down the answer to send to the class group?
Then, in the form of audio and video, students were mentally prepared to enter the subject of
chemical change.

&S g polar 5l oolizol b g auiS cuslaol 1) 393 gla I b a5 o 03> cunyd ljg0] Lild & dlsyo oyl 33
S b Exploration

At this stage, students were given the opportunity to write down their questions and use the
pictures they see on the page to search for which pictures they can use to design a chemical
change.

Ol 52 9 iy o pll 4 5 03,5 it |y Galol pbsl Uole sl oligel (23l Gtalel AL 5l
Ay 0uBploxl Jolpe yeadl g b 4 e 5 28

After designing the experiment, the students should predict and perform the steps of the Expanding
experiment, and at the end, describe and interpret the steps.

J g slaasgol Loy 4y ploo S8 L ligel Sl ialol ploxsl 1 el Gl Sl Jlo) 51
P e e SbJle b g 3 drugi 1) Cou plre g (iBbp e (N 095 & Clups Wl Bk b g gy
il oniplys e aiszen Elaboration

After sending the students experiences from conducting the experiment, the students, with the
help of the teacher, expanded their learning by presenting experiences to the class group, and the
teacher developed the discussion and tried to summarize the topics with more examples.

900)S (633 (Sjbre O g0 |y odddiolgs dl.mui‘.iln)"l b ad o dtwlgs Ql)‘}a’luiz}b 5l odme ds g oyl 5o
S 4 3o plsl s 1y (ialojl plosl 51 (gl jo (558l 231 51 cpmainly aims plosl o by oo
e plsl 1) L a0 dls po 0)bgd U o 00 (>Nl 555 5L &bl

At this stage, the students were again asked to follow up the requested experiments virtually and Evaluating
to perform the steps carefully. In the meantime, if a student made a mistake in a stage of the
experiment, he would be given corrective feedback to do the desired stage again.
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Table 4
Mean and standard deviation of two groups in achievement motivation
Sola B33 re Bl Sk sl 0] 095 e
09 5] I Standard Average Number test group Variable
i y deviation
Mean difference
pre-post exam
553 65.67 20 o9l
1.09 Pre- tist ot Jsus
559 66.76 20 ogiow  Lontro i e
Post- test 8 pdey 05!
caad] Achievement
6.07 66.02 20 O L motivation
10.79 Pre- teist ol
6.76 76.81 20 Oseilow  experimental
Post- test

S gles b i 0 5SSl ge5l i )3 09,5 93 sl osalin pB ¥ Jous cleMbl I aSls
J5S 09,5 Bgo3lm 9 gedl ot 0nSolee BN 9 3,05 3929 Ciglis 09,5 93 (903l g 53 Lol i

B9,5 a5 igeil iy slaodh aaigi o5 Jlo g (o St Sl VYA lojl 9 /-4

ity sl B9 S 5058 (9031 s D S
Table 5
Kolmogorov smirinoff test results

O9eilom O9eilita e
Post- test Pre- test Variable
Sl plaw  Mgai s GgSslS Gbimghe S SelsS
p-value Sar_‘nple 7 iy pro! p-value Sample size 7 iy pro
size
Kolmogorov Kolmogorov
smirinoff Z smirinoff Z
0.255 20 141 0.147 20 1.32 Achievemen
t motivation
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Table 6
The result of levene's test
Jlo] e 3l 4y il 4y (155 20 pitsd 2555) B o Lol e
p-value Df 2 Df 1 F statstic Variable
b o 6350l
0.063 38 1 3.375 rha 035

Academic motivation
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Table 7
The result of univariate covariance statistical test (ANCOWA)

f @ip) ol OSle @l geilite ©lyglome ggeme Ol s gt
& ohlixe (355 L puisd &)gdone Df The sum of squares of ~ Source of
N ‘ the pre- test changes

p-value F statstic Mean square
0.001 28.83 690.246 1 690.246 o9l
Pre- test
0.001 38.71 980.44 2 980.56 29,
Group
15.97 37 1154.89 s
Wrong
40 2.825.696 5
Total
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