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Abstract:

The current research aimed at Developing science curriculum in the
light of digitized projects to enhance preparatory school pupils' creative
thinking and scientific literacy. For achieving this aim, the research
attempted to answer the following main question: "How can science
curriculum be developed in light of digitized projects and investigate its
effectiveness in enhancing creative thinking and scientific literacy
among preparatory school pupils?, The researcher used the inferential
hypothesis curriculum with two aspects: the descriptive approach and the
semi-experimental approach, and the research sample consisted of (40)
female pupils from the first year of the preparatory stages at Al-Zahraa
Islamic Private School, The research tools and educational materials
consisted of two lists of criteria: the first: a list of standards which should be
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Designing an AI-Powered 3D Learning Environment to
Foster Scientific and Engineering Practices and Digital
Fluency in Science for Third-Grade Al-Azhar
Preparatory Students with Varying Cognitive Flexibility

Mahmoud Mohamed Ali Ataky, Alaa Ahmed Amin
Amoush.

Department of Educational Technology, Faculty of Education, Al-
Azhar University, Cairo. . - Fe - -y
Department of Curricula and Teaching Methods, Faculty of Education a',‘l ﬁ mu ‘m.i' gﬁ “ % M

for Men, Al-Azhar University, Cairo.
Email: drmal lataki@gmail.c - - -
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Abst t: o - " oo - o
* 'I':}?ec research aimed at developing scientific and engineering 4,5“ p“' °‘u. uﬁ' “Wl’ *M"

pragtices,has well as digital ﬂ(ljjency mhlhe science subject ]tor ];hlird-

grade Azharite preparatory students with varying cognitive flexibility, i %

through the design of a 3D learning environment based on artificial 6”)*‘ 6"“3' “m' “' “w
intelligence_ tools. Preparatory students with varying levels of - - ’ -
cognitive flexibility. Employing a two-factor (2x2) experimental

design, the research sampled (72) male and female students from El-

Khanka institutes in the Qalyubia Azhar region. These students were

randomly assigned to either a control or an experimental group.

Measurement instruments included a scientific and engineering

practices test, an observation card for scientific and engineering slae)

practices, and a digital fluency attitudes scale (developed by the

researchers). Results indicated a statistically significant difference (at YL} 2958l

a = 0.05) favoring the experimental group in the post-measurement . . . z

scores across the test, observation card, and digital fluency attitudes Siges dems el el oMo Glie e e sga=a
scale. The 3D learning environment demonstrated a large effect size in - 3 o sty
fostering scientific ar%d engineering practices, with E%a—squared m2) polall Guys Bylog malill pupie e lud! eulazll Lz d5ass Sliul
values of (0.35) and (0.39) respectively, and a medium effect size for E).ALEJL.).A)'EH anals il EJ.ALEJL)A)‘EH aaleagaia

digital fluency (n2 = 0.12). Furthermore, the findings revealed a
significant impact of cognitive flexibility levels on the development of
these skills, particularly beneﬁtin% students with higher cognitive
flexibility, with effect sizes of (0.36), (0.38), and (0.62) respectively.
Interestingly, no statistically significant interaction (at a = 0.05) was
found between the teaching method and cognitive flexibility level in
the post-measurements of the test, observation card, or digital fluency
scale. Based on these findings, the study offers several
recommendations and suggestions

Keywords: 3D Learning Environment, Artificial Intelligence Tools,
Scientific and Engineering Practices, Digital Fluency, Cognitive
Flexibility.
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