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Abstract: The purpose of this study is to investigate the effect

of using the 5E's and 5S's models on improving technological

concepts and reducing cognitive load among basic sixth-grade

students in Palestine. To achieve the study's objective, the (5S's 5E')

researchers used a three-group experimental design with a pre- .(55's)
post test. A purposive sample of 114 sixth-grader students

from Omar lbn Abdul Aziz Elementary School in the East

Gaza Governorate participated in the study. The study used : )
two tools: a multiple-choice test on technological concepts and (

Phil's (2015) cognitive load scale, which has 16 items divided

into three dimensions: intrinsic cognitive load, extraneous

cognitive load, and germane cognitive load. The study found

statistically significant differences between the average scores

of sixth-grade students in the three groups on the cognitive

load scale and the post-application of technological concepts.

The study linked these differences to the (5E's, 5S's) learning

model, with the 5S's model demonstrating the greatest

improvement.

The study recommends using the soap bubble model to teach

technological subjects because of its effectiveness.

(Keywords: Five-Year Learning Cycle Model, Soap Bubble
Model, Technological Concepts, Cognitive Load, Sixth Grade,
Palestine)

" (Barhoum, 2012)

.(Al Haj, 2003)

" (Mansour, 2021)

“ (Mahdi et al., 2016)

.(Saleh, 2013)

**

.2024 ©

489



Capon, Handley and Dennis, ) (30-15)
.(2003

Sweller, 2011; Chinnappan & )

Chandler, 2010; Abdel Majeed, 2012; Al
: (Feel, 2015

1

Mohammad, 2022; Wali, )

2022; Abdel Hafeez et al., 2019; Bjorgena &
(Erstadb, 2014

(Al Sharab,2017)
(5E's)

(Abu Jahjouh,2012)

Dawood & Al-Moumani, 2022; Al-)

Qaisi & Al-Jaafarah, 2021; Al Fouria, 2020;
Katami, 2013; Niderberger, 2009; Baybee et al.

490

(Al Qazzaz, 2018; Wali, 2022)

Al Taie & Al)
.(Taie, 2019; AL Atiyat, 2018

(Melanie, 2020)

(Al Feel, 2015)

.(Sweller, 2003)



1 (2006

2 1

3
2
4 3

5
4
5

(Abu Jahjouh, 2022) Abu )

Abu Jahjouh, ) .(Mustafa, 2011
(2022

(Mohammed, 2022)

(64)
491



(Abu Jahjouh, 2022)

Al-Qaisi& Al-)
(Mohammed, 2022) (Jaafarah, 2021
Al-Qaisi & Al-)
(Jaafarah, 2021 (72)
( I)
(Ghanem, Farjoun & Ahmed, 2021)
Yung )
(Reo, 2017) (& Pass, 2015
( ) Ghanem, )
/) (Farjoun & Ahmed, 2021
(
(52)
)
(
(Reo, 2017)
(76)
(Yung & Pass, 2015)
(46)
- (40)
2022/2021

492



5E's )

(5S's)  (5E's)

(5S's)  (5E's)

(5E's, 5S's)

. 2023/2022

(,5S's

493

(%56.2)
(%78.03)

Qaisi & Al- Abu Jahjouh, 2022; )
(Jaafarah, 2021,

(5E's, 5S's)

(5E's)
(5S's)

(5E's, 5S's)

(5E’s, 5S's)

(0. <0.05) ]

(00 <0.05) ]



X1:0l02 x1 o~10~2
X2: 0102 x2 0~10~2
C: 0l02 c 0~10~2

A
5E's Xy
5S's X5
:C
2
:Ol
(2023/2022)
(114) : 3
1) :
) (39)
(38)
(37) )
4
A - - ) (5E's,5S's) ( )
) ( )
( (5S's) (5E's)
USB )

494



( HDMI DVI VGA

( )
1)
(30)
1)
(%23.5) (%41.2) (%35.3)
11.25 2.64 4.64 3.97 (%37.5)
7.50 1.76 3.09 2.65 (%25)
11.25 2.64 4.64 3.97 (%37.5)
30 7.04 12.37 10.59
( )
(40)
(.340 - .685)
(0.05) (0.01) (30)
(.778 - .882)
(0.01)
—~ 0.43)
(0.65
(0.50 — 0.25)
(Allam, 2000) (40 - 20) . "

495



496

.(6S's) (5E's) 21)
(.828)
(2015)
)
)
%37.5 6 654321 A
%31.25 5 11 10 9 8 7 2
%31.25 5 16 15 14 13 12 3
%100 16
(40)
(0.05) (.613 — .911)
(0.01)
(16)
- -923) 12345 a
(0.01) (-908 ( ) (
(16)
(48) (80)
(.937) (Cronbach's Alpha)
(25)
(5S's)  (5E's)



(IBM SPSS Statistic 22)

( )
. 2022/12/26 2022/11/07
2023/2022
)
) ( )
) (
(8) (8) 2023/2022
37
() ) ( 2
(39)
1 (38) (5E')
(5S's)
) (5E's, 5S's)
3)
2.76 12.56 39
2.45 13.37 38
2.83 12.41 37
2.69 12.78 114
4)

497



(4)

IIFII
10.08 2 20.17
0.251 1.40 7.20 111 799.35
113 819.52
2 (0.251) (4)
(0.05)
.(5)
()
8.16 42.72 39 (5E's)
7.18 44.26 38 (5S's)
9.38 41.00 37
8.31 42.68 114
.(6) o
(6)
IIF "
99.86 2 177.73
0.237 1.46 68.53 111 7607.27
113 7806.99
" (0.237) (6)
(0. <0.05) (0.05)
"( )
(7) (5E's, 5S's)

498



(7)

(7)
4.95 18.38 39 (5E's)
"o 3.79 21.29 38 (5S's)
(®) 3.01 15.76 37
4,57 18.50 114
(8)
5E's, 55's)
0.612 0.258 4.19 1 4.19
0.000 17.76 288.26 2 576.52
16.23 110 1785.67
113 2364.50
() (8)
() (17.76)
,(9)
)
9)
Sig Mean Difference (I-J) (J) group (I) group
0.008 -2.90* - Eo
0.020 2.63* SE's 55
0.008 2.90* e
0.000 5.53* 5S's 5E's
0.020 -2.63* e
000 5.53* SE's 55’
9)
(5S's) (5E's)
(5S's)
(5E's)
(5E's)
(5S's)
.(5S's)

499



Mohammed, )

(2022
(Qaisi & Al-Jaafarah, 2021)
Yung & )
(Pass, 2015
Abu Jahjouh, )
(2022
(5E's, 5S's)
(a <0.05)
( )
(10)
:(10)
8.61 48.38 39 (5E's)
6.60 54.87 38 (5S's)
5.20 42.73 37
8.50 48.71 114
(10)

.(12)

500

(Dunlosky et al., 2013)

(Ghanem, Farjoun & Ahmed, 2021)



(11)

( 5E's, 55'5)
lIF "n
0.793 0.069 3.39 1 3.39
0.000 27.17 1333.84 2 2667.68
49.09 110 5399.48
113 8171.45
( () (11)
) 27.17)
.(12)
)
(12)
Sig Mean Difference (I-J) (J) group (I) group
0.000 -6.48* .
0.003 5.56% SE's 55's
0.000 6.48% .
0.000 12.14* 5SS 5E'S
0.003 -6.65* o
0.000 112.14* SE's 55's
(12)
(55'5) (5E's)
(55'5)
(5E's)
(5E's)
(55'5)
(55's)

501



(Reo, 2017)

(1
(2
3
(5S's)
4
(Abu Jahjouh, 2022)
(Lumy et al., 2022)
(1
(2
3
(Yung & Pass, 2015)
References
Abu Jahjouh, Yahya M. (2022). Model of Abdel Aziz, D. (2020). The use of the flipped

soapbubbles for science teaching (THE 5 S's
MODEL). International Journal of Indonesian
Education and Teaching, 6(1), 146-160.

Abu Jahjouh, Y. (2012). The Effectiveness of 5E’s
Learning Cycle on Developing the Scientific
Concepts. Science Processes & Curiosity
among 8" Students in Gaza in Science.
Journal of Educational and Psychological
Sciences University of Bahrain, 13(2), 513-
544.

Abu Mustafa, A. (2011). Effect of the using Bybee
model to acquisition concepts in mathematical
and The Tendency Towards it to the students
of seventh primary grade in Gaza.
Unpublished  Master's  Thesis.  Islamic
University of Gaza.

502

classroom strategy to develop some scientific
concepts and reduce the cognitive burden of
first-grade preparatory students. Educational
Journal Sohag University, 75(25), 1243-1310.

Abdel Hafeez, S.; Kamel, A.; Farjoun, K. (2019).
The Effect of The Interaction Between the
Hyperlink Pattern Within the Online Hyper
Video and The Cognitive Style on The
Development of Social Communication Skills
Among Preparatory Stage Students. Fayoum
University Journal of Educational and
Psychological Sciences, 13(2), 101-136.



Abdel Majeed, N. (2012). The effectiveness of a
training program based on the Trefinger
model for developing creative problem-solving
by using the computer and its effect on
reducing the cognitive load of a sample of
students from the Faculty of Education.
Unpublished Ph.D Thesis, Assiut University.

Allam, S. (2000). Educational and psychological
measurement and evaluation, its basics,
applications and contemporary directions. 1st
edition, Cairo, Dar Al-Fikr Al-Arabi.

Al Atiyat, A. (2018). The effect of multimedia
instructional design based on "Sweller's"
theory in reducing the cognitive load and
developing scientific concepts among deaf
students in the primary stage. Journal of
Educational and Psychological Studies, Sultan
Qaboos University, 12(4), 672-685.

Al Feel, H. (2015). Systematic intelligence in
cognitive load theory. Cairo, Anglo Egyptian
Bookshop.

Al Fouria, Z. (2020). The Effectiveness of the Five
E’s Learning Cycle in Rhetoric Achievement
among Grade Ten Female Students in Oman.
Journal of Educational Sciences, College of
Education, Qatar University Press, (15), 115-
144. https//doi. org/10.29117/jes.2020.0024

Al Haj, A. (2003). The Fundamentals of
Education. 2™ Edition, Darat Al Sharg,
Amman.

Al Qaisi, M.; Al-Jaafarah, K. (2021). The Effect of
Using 5E’s and Concept Maps Strategies in
the Arabic Language Subject Achievement
among 8" Female Basic Grade Students in Al-
Qasser Directorate of Education. Education
Journal Al-Azhar University, 191 (3), 525-
551.

Qazzaz, M. (2018). The Effectiveness of
Employing the Educational lectronic Games
Based on Smart Mobile Phones to Acquire and
Retain the Technological Concepts of the
Tenth Graders in Gaza. Unpublished Master's
Thesis, Islamic University, Gaza.

Al Sharab, R. (2017). The effect of teaching
general science based on the fifth modified
learning cycle strategy (5ES) on developing
the problem-solving ability and the attitudes
towards the subject among the female basic
stage students in Jordan. Unpublished Ph.D.
Thesis. Amman Arab University, Jordan.

Al

503

Al Taie, D.; Al Taie, M. (2019). The impact of the
problem-solving strategy in reducing the
cognitive load and developing basic tennis
skills among students. Journal of Physical
Education Sciences, University of Babylon, 12
(7), 281-292.

Barhoum, M. (2012). The impact employment of
Reigeluth expansion theory on the developing
some of the concepts and technological skills
among students of the tenth basic grade in
Gaza. Unpublished Master's Thesis. Islamic
University of Gaza.

Bjorgena, A. & Erstadb, O. (2014). The connected
child: tracing digital literacy from school to
leisure, a Centre for Lifelong Learning,
Lillehammer University College. Department
of Education, University of Oslo, England, An
International Journal, Published online: 30
Nov 2022, http://www.tandfonline.com/
loi/hped20.

Bybee, R. W., Taylor, J. A., Gardner, A., Van
Scotter, P., Powell, J. C., Westbrook, A. &
Landes, N. (2006). The BSCS 5E Instructional
Model: Origins, Origins Effectiveness, and
Applications.  Colorado  Springs BSCS.
Retrieved 30 December 2022 from:
https://fremonths.org/ourpages/auto/
2008/5/11/1210522036057/bscsbefullreport20
06.pdf.

Capon, A. Handley, S. & Dennis, I. (2003).
Working Memory and Reasoning: An
Individual Differences Perspective. University
of Plymouth, UK. Thinking and Reasoning,
9(3), 203-244.

Chinnappan, M.; Chandler, P. A. (2010).
Managing cognitive load in the mathematics
classroom. Australian Mathematics Teacher,
66 (1), 5-11.

Dawood, M.; Al-Moumani, J. (2022). The Impact
of the (5E) Strategy of Teaching English
Language on The Development of The Habits
of Mind and Learning Attitudes of the 10th
Grade Students in Amman. Amman Arab
University Journal for Research - Educational
and Psychological Research Series, Amman
Arab University, 7(1), 581-604.



Dunlosky J.; Katherine A.; Elizabeth J.; Mitchell
J.; Daniel T. (2013). Improving Students’
Learning with Effective Learning Techniques:
Promising Directions from Cognitive and
Educational  Psychology. Psychological
Science in the Public Interest, 14(1), 4-58.
DOI: 10.1177/15291006124 53266.

Ghanem, A; Farjoun, K; Mahmoud, A. (2021). The
effect of the (self / participatory) learning style
for teaching the AutoCAD unit in a computer
course for industrial education on the
development of some technological concepts
among female students of the third industrial
secondary grade in Fayoum Governorate.
Fayoum University Journal of Educational

and Psychological Sciences, 15(16),1521-
1541.

Katami, Y. (2013). Cognitive Teaching and
Learning Strategies. 1% Edition, Dar Al
Masirah for Publishing and Distribution:
Amman.

Lumy J.; Sajimon A.; Rajesh N. (2022). Exploring
the  Effectiveness of Learning Path
Recommendation Based on Felder-Silverman
Learning Style Model: A Learning Analytics
Intervention Approach. Journal of
Educational Computing Research, 60(6),
1464- 1489. DOI: 10.1177/07356331211057
816.

Mahdi H., Darwish A., Al-Jurf R. (2016). Strategic
effectiveness of digital stories in acquiring
technological concepts by ninth grade female
students in Gaza. Journal of Al-Quds Open
University for Educational and Psychological
Research and Studies, 4(13), 145-180.

Melanie, D. (2020). Cognitive Load Theory
Helping People Learn Effectively. https:/
www.mindtools.com/pages/article/cognitive-
load-theory.htm.

Mohammed, E. (2022). The effectiveness of
integration between the strategy of practical
presentations and  modeling in  the
development of some technological concepts
among kindergarten children in light of the
digital transformation. Journal of Childhood
Research and Studies Beni Suef University,
Faculty of Early Childhood Education, 4(7),
724-803.

504

Mansour, A. (2021). The use of augmented reality
technology in developing some scientific
concepts and information search skills among
intermediate school students in the State of
Kuwait. Journal of the Faculty of Education
Assiut University, 37(2), 2-38.

Niderberger, Susan (2009). Incorporating young
adult literature into 5E's learning cycle. Middle
School Journal, 40, 25-33.

Reo, V. (2017). Problem Solving in Mathematics-
Role of Worked Examples in Reducing
Cognitive Load and Improving Scholastic
Performance. The International Journal of
Indian Psychology, 4(92).

Saleh, M. (2013). The effectiveness of the directed
cooperative inquiry learning method in
developing some chemical concepts and
critical thinking skills among student teachers.
Journal of Practical Education, 16(1), 57-83.

Sweller, J. (2011). Psychology of Learning and
Motivation. https://www.sciencedirect.com/
science/article/pii/B9780123876911000028.

Sweller, J. (2003). Evolution of human cognitive
architecture. In B. Ross (Ed.), The psychology
of learning and motivation, San Diego:
Academic Press., 43, 215-266.

Wali, R. (2022). The two patterns of electronic
signic learning (the signic alphabet - the signic
video) in the mobile micro-learning
environment in the light of Fryer's model and
their impact on the development of
technological concepts and the level of
academic ambition among deaf students at the

university level. Egyptian Society for
Educational Technology, 32(5), 3-105.
Yung, H. I. & Pass, F. (2015). Effects of

Computer—Based  Visual  Representation
Mathematics learning and Cognitive Load.
Educational Technology & Society. 18(4),70-
77.



