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Abstract

Objectives: This study aimed to investigate the effect of teaching
mechanics using the dry lab (Gizmos) on scientific achievement and self-
efficacy compared to the use of the wet lab for ninth graders.
Methodology: To achieve this, a quasi-experimental design was applied.
Results: The results of the study showed that there are statistically
significant differences between the mean achievements of the
experimental and control groups in scientific achievement in mechanics
and in the level of self-efficacy, in favor of the experimental group.
Conclusion: In light of these results, it is recommended to train science
teachers and encourage them to use the dry lab while teaching scientific
concepts.

Keywords:
efficacy.

Gizmos dry lab, academic achievement, mechanics, self-

(Gizmos)

(Gizmos)

(54)

777



(Al-Baltan, 2011; Al-Hafiz, 2012)
(Wet Lab)

(Josephsen & Kristensen, 2006)

.(Shdeifat, 2013)

(Al-Halafawi, 2006)

Cengiz,)
(2010
.(Harry & Edward, 2005; Chu, 1999)
s
.(Harry & Edward, 2005 Martinez, 2003)
Active )
(Learning
(Experiential Learning)
(Chu, 1999)
Al-Mannai, )
.(2008

.(Al-Dulaimi, 2018)

.(Al-Qadere, 2005)

.(Zaitoun, 2005)

Shaheen & Hattab, )

.(Zaitoun, 2005)

Barnabas, )

(Shdeifat, 2013)

(Redish, Saul & Steinberg, 1997)
.(Zollman, 2000)

Virtual ) (Dry Lab)

778

(1425H

.(2008

.(Lab



Bandura, 2007) Bandura, Zimmerman & Martinez-Pons,
(Bandura, 1986) .(;1992

Personal Self-) :
(efficacy
(Outcome Expectancy)

.(Pajares, 2002)

(Zohar & Bronshtein, 2005).

Al-Nawafleh &)
Al-(Omari, 2013

(Gizmos)
Al-)
(Khalaf, 2005
(57)
( )
(59)
((Qtait & Youssef, 2008
(61)

779

.(Bertol, 2000)

(,Bryson2011)

-(Algade re, 2004)

(Labs Physics Virtual KET)  (Crocodile physics) :
.(Gizmos) (Simulations PhET)
(Gizmos)

Gizmos

.(https://gizmos.explorelearning.com)

(Gizmos)

.(Pajares, 2002)

(Bandura's Theory of Social Learning)



Al-Muhtasib & Al-Dawlat, )

(2019 ((Abu Zina, 2011
(34) (80)
(34)
(Shehadeh & Shehab, 2019) (,Al-Akkad2015)
(40) (80)
(20)
(20)
((Al-Sharari, 2017
(Gizmos) (60)
(30)
(30)
.(Samara et al., 2018)
(Samara et al., 2018)
(Gizmos)
«C )
(44)
(22) 2014/2013

(Chemistry Crocodile)
(20)

.(Bryson ,2011)

780



(Gizmos) (Abu Zina, 2011)

(Gizmos)
(Gizmos)
.(Gizmos)
0.05) -
(0=
: )
(Gizmos) ( (Gizmos)
0.05)
. 2023/2022 (o=
(Gizmos) )
(
(Gizmos)
(20)
(Gizmos)
| . 2023/2022

(54)

781



- 0.24)
(0.72 - 0.41) (0.89

(test-retest)

(24)
(Person)
(0.83)
(%90)
(32)
Mashagba, )
Al-) (2014
(Talafha, 2013) (Mohsin, 2006

(& Al-Mahasneh, 2011 Alwan)
: (44)

(44)

. 2023/2022

(54)

(29)
(25)

. 2024/ 2023

(20)

(26)

(20)

(24)



(24)

. (0.86)

(0.82)
)
) (1)
-(4) 3)
2023/2022
) (Gizmos)
REG1: 01 02 X 0102
R EG2: 01 02 01 02
‘R
( ) 'EG1
( ) ‘EG2
X
;01 )
(
102
(o= 0.05)
Gizmos )
" ( Statistical Packages )

(for Social Sciences SPSS

783



(1)

:(1)
Gizmos )
3.089 14.796 83.64 514.34 .0291 67.96 29
2.561 13.088 13.16 11.3600 61.75 6.600 25
(1)
(o = 0.05)
2 (Ancova)
1(2)
4150 0.001 36.155 254.008 254.008 )
0.100 0.021 5.683 39. 928 39.923
7.03 358.30
53 731.926
Bertol, ) 2)
.(2000 (a= 0.05)
(Gizmos)
(Gizmos)
(14.796)
. (13.088)
: (%10) ( )
(Gizmos)
(Gizmos)
(Gizmos) (Gizmos)
(Gizmos)
Josephsen)

(& Kristensen, 2006

784



.(Shdeifat, 2013)

(a=0.050)
) Al (Al-Akkad, 2015)
" Gizmos .
(Muhtasib & Dawlat, 2019
(Shehadeh & Shehab, 2019)
(Samaraetal., 2018))
3)
:(3)
Gizmos )
.0440 3.268 .27079 3.1759 1.190 2.3552 29
.0480 2.753 21794 2.660 1.214 2.6600 25
3)
(a=10.05)
(Ancova)
(4)
:(4)
A Gizmos )
Sig.
.084 .036 4.660 .2670 1 .2670
.555 .000 63.497 3.643 1 3.643
.057 51 2.926
53 6.766
(Gizmos) (4)
(a=0.05)
(Gizmos)
(2.75) (3.27)

785

(%55.5) ( )
(Gizmos)



(Gizmos)
(Gizrr;os)

Gizmos

(Gizmos)

(Bandura's Theory of Social Learning)

Bandura, 2007) Bandura, Zimmerman &

.(;Martinez-Pons, 1992

(Gizmos) -

References

Abdul, Iman M. (2019). The effect of using the virtual
laboratory on the academic achievement of physics
for first year intermediate school female students.

Journal of the College of Basic Education, 103, 812-

835.

Abu Zina, A. (2011). The effect of using virtual physics

laboratories on the achievement and science fiction
of Jordanian university students. Unpublished
Master’s Thesis, Middle East University, Amman,
Jordan.

Al-Akkad, F. (2015). The effect of using a dry
laboratory supported by a tablet computer in
teaching science on students’ understanding of
scientific concepts and their motivation towards
learning science. Unpublished Master’s Thesis,
Faculty of Educational Sciences, University of
Jordan, Amman.

Al-Baltan, Ibrahim Abdullah S. (2011). The use of
virtual laboratories in teaching science at the
secondary level in the Kingdom of Saudi Arabia:
reality and ways of development. Unpublished
Doctoral Dissertation, College of Education, Umm
Al-Qura University, Saudi Arabia.

Al-Dulaimi, H. (2018). The effect of using virtual
laboratories in developing the teaching skills of the
biology teacher among the students of the breeding
school in Irag. Arab Journal of Specific Education,
2, 228-328.

Al-Hafiz, M. (2012). The virtual laboratory for physics
and chemistry experiments and its impact on
developing the observation power of middle school
students and their cognitive achievement. Arab

Journal of Educational and Social Studies, 1(8), 459-

478.

786

Al-Qadere, S.

Al-Halafawi, W. (2006). Educational technology

innovations in the information age. Dar Al-Fikr.

Al-Khalaf, T. (2005). The effect of using the dry

laboratory and wet laboratory in teaching chemistry
on the achievement of ninth grade students and their
performance of science process skills. Unpublished
Master’s Thesis, College of Education, Yarmouk
University, Irbid

Al-Mannai, A. (2008). Computer-aided education and

its educational software. College of Education
Yearbook, 12, 431-474.

Al-Mohsin, S. (2006). Perceived self-efficacy and its

relationship to achievement motivation,
compatibility and acquisition among students of the
College of Education at Yarmouk University.
Unpublished Master’s Thesis, College of Education,
Yarmouk University, Irbid.

Al-Muhtasib, A. & Al-Dawlat, A. (2019). The effect of

interactive exercises in the dry laboratory on the
acquisition of scientific concepts in the science
subject for ninth-grade female students in Palestine
in light of their thinking patterns. Islamic University
Journal for Educational and Psychological Studies,
26(5), 671-691.

Al-Nawafleh, W. & Al-Omari, A. (2013). The level of

self-efficacy in teaching science by inquiry among
practical education students at Yarmouk University.
Al-Manara Journal for Research and Studies, 91(9),
9-44.

(2004 .(Obstacles of learning physics
concepts from the perspective of physics teachers in
northern Jordan. Al-Manara Journal for Research
and Studies, 10(4), 2017-2054.



Al-Radi, A. (2008). Virtual laboratories are a model of
e-learning. A working paper submitted to the E-
Learning Forum in Public Education, Ministry of
Education, General Administration of Education.
Riyadh.

Al-Sharari, S. & Bin Hamid, M. (2017). The effect of
using the dry laboratory on the achievement of third-
grade intermediate students in science and
developing their creative thinking skills in Qurayyat
Governorate Studies. Educational Sciences, 44(4),
195-209. Retrieved from search.shamaa.org.

Al-Shaya, Fahd (2006). The reality of using computer
laboratories at the secondary level and the attitudes
of science teachers and students towards them. King
Saud University Journal, 19(1), 441-498.

Alwan, A. & Al-Mahasneh, R. (2011). Self-efficacy in
reading and its relationship to the use of reading
strategies among a sample of Hashemite University
students. Jordan Journal of Educational Sciences,
7(4), 399-418.

Bandura, A. (1986). Social Foundations of Thought and
Action: A Social Cognitive Theory. Englewood
cliffs. NJ prentice.

Bandura, A. (2007). Much ado over a faulty conception
of perceived self—efficacy grounded in faulty
experimentation. Journal of Social and Clinical
Psychology, 26(6), 641-658.

Bandura, A., Zimmerman, B. & Martinez-Pons, M.
(1992). Self- Motivation for Academic Attainment:
The Role of Self- Efficacy Beliefs and Personal
Goal Setting. American Educational Research
Journal, 29, 663-676.

Barnabas, T. (2008). How and Why Affordable Virtual
Reality Shapes the Future of Education. The
International Journal of Virtual Reality, 7(1), 53.

Bertol, D. (2000). Designing Digital Space: An
Architects Guided to Virtual Reality, Wiley. N.Y.

Bryson, J. (2011). Virtual Reality. Retrieve
from:http://www.nas.nasa.gov/Software/\VWT/
vr.html accessed on December 11, 2013.

Cengiz, T. (2010). The Effect of the Virtual Laboratory
on Students’ Achievement and Attitude in
Chemistry. International Online Journal of
Educational Sciences, 2(1), 37-53.

Chu, K. C. (1999). What are the benefits of a virtual
laboratory for student learning? HERDSA. Annual
International Conference, Melbourne.

787

Dish, E. F., Saul, J. M. & Steinberg, R. N. (1997). On
the Effectiveness of Active-Engagement
Microcomputer-Based Laboratories, American
Journal of Physics. 65, 45-54.

Harry, K. & Edward, E. (2005). Making Real Virtual
Labs. Science Education Review, 4(1) 2-11.

Hassouna, S. (2009). Self-efficacy in teaching science
among pre-service lower basic stage teachers. Al-
Agsa University Journal (Humanities Series), 13(2),
122-149.

Josephsen, J. & Kristensen, A. (2006), Simulation of
laboratory assignments to support students' learning
of introductory inorganic chemistry. Chemistry
Education Research and Practice, 7(4), 266-279 .

Martinez, A. (2003). Learning in Chemistry with Virtual
Laboratories. Journal of Chemical Education, 8(3),
346-352 .

Mashagba, T. (2014). The effect of teaching science
using self-regulation skills on the acquisition of
scientific concepts and self-efficacy among seventh
grade students. Unpublished Master’s Thesis,
Faculty of Educational Sciences, Al al-Bayt
University, Jordan.

Pajares, M. F. (2002). Teachers’ beliefs and educational
research: Cleaning up a messy construct. Review of
Educational Research, 62(3), 307-332.

Qtait, G. & Youssef, H. (2008). The effect of using the
dry laboratory on the acquisition of physics concepts
and higher-order thinking skills among basic stage
students in Jordan. Egyptian Journal of Scientific
Education, 11(3), 97-119. Retrieved from:
http://search. mandumah.com/Record/42235.

Samara, N., Al-Adili, A. & Al-Saudi, T. (2018). The
effectiveness of dry laboratory teaching in acquiring
chemical concepts among students enrolled in the
practical general chemistry course at Mutah
University. Al Hussein Bin Talal University Journal,
4(2), 112-132.

Shaheen, J. & Hattab, K. (1425 AH). The School
Laboratory and its Role in Teaching Science. (1st
edition), Amman: Family Publishing House.

Shdeifat, I. (2013). The effect of teaching physics using
a dry and wet laboratory on the achievement of tenth
grade students in physics and their motivation
towards learning it. Unpublished Master’s Thesis,
College of Educational Sciences, Al-Bayt
University, Mafrag, Jordan.



Shehadeh, F. & Shehab, A. (2019). The Impact of Using

of the Dry Laboratory Based on the Theory of Green
Education in the Teaching of Chemistry in the
Acquisition of Science and Achievement of Students
in the Tenth Grade in Amman City. Journal of
Education and Practice, 10(27), 61-69. DOI:
10.7176/JEP .

Talafha, M. (2013). The level of metacognitive thinking

and its relationship to perceived self-efficacy and
locus of control among a sample of upper
elementary school students in light of some
variables. Unpublished Doctoral Dissertation, Dog
Breeding, Yarmouk University, Irbid.

788

Zaitoun, H. (2005). A New Vision in Education E-
learning (concept-issues-application-evaluation).
Dar Al-Sawlatiya for Publishing and Distribution.

Zohar, A. & Bronshtein, B. (2005). Physics Teachers'
Knowledge and Beliefs Regarding Girls' Low
Participation Rates in Advanced Physics Class.
International Journal of Science Education, 27(1),
61-77.

Zollman, D. (2000). Teaching and learning physics with
interactive video. Australian Journal of Educational
Technology, 22(5), 99-109.



