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Abstract

This study aims to investigate the impact of  using the flipped classroom strategy on motivation and
academic achievement in learning science among 9th-grade students Proved as an innovative technique,
flipped learning improves academic performance, enhances students’ motivation, supports independent
learning, triggers higher thinking skills, and establishes lifelong learning. In disadvantaged places at war like
Palestine,  there are no studies  exploring students’  engagement with flipped learning in  sciences using
empirical evidence including a large population of  2489 females and 2366 males with a representative
sample of  333 students Pre and post-test assessment, observation, and two semi-structured interviews
with teachers and students are utilized in addition to providing multimedia resources related to the Floral
Plant unit in the 9th-grade curriculum has been tailored to the content and needs of  teachers and students
and  distributed  through  social  media  platforms.  A  significant  difference  in  the  achievement  scores,
motivation, and overall positive shift in attitudes regarded homework, students’ and teachers’ roles, and
time management between the experimental group and the control group indicates the positive impact of
the flipped classroom method on teachers and students both female and male students.
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1. Introduction
Based on massive research studies, utilizing technology in the classroom enhances the learning process.
Surveys have confirmed the benefits of  technological resources as they facilitate learning, and provide
limitless  sources  of  information,  assessment  tools,  and  methods  that  help  teachers,  especially  in
overcrowded classrooms. It  means learner-centered strategies that  enhance well-being and confidence.
Eventually, it motivates the student’s academic progress (Trust, 2018; Shoukat,  Ismayil, Huang, Oubibi,
Younas & Munir, 2024). Recently, the flipped classroom strategy has been applied to various educational
contexts.  As it  depends on fostering prior  experiences  and providing preexisting knowledge,  students
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become the major actors in the learning process. In a transferrable educational environment, students are
motivated intrinsically (Aljermawi,  Ayasrah, Al-Said, Abualnadi & Alhosani, 2024; Köpeczi-Bócz, 2024;
Ahmad,  Tamimi, Radid & Sefri, 2023). This pedagogical innovation involves the dissemination of  new
concepts and materials via pre-recorded videos or readings outside the confines of  traditional classroom
settings.  Subsequently,  class  time  is  repurposed  for  interactive  engagements  such  as  discussions,
problem-solving, and collaborative activities, fostering personalized and dynamic learning environments
(Yu-Hui & Zhou, 2022). A significant percentage of  students, estimated at 75%-80%, reported benefiting
from video-based instruction as it allowed them to revisit challenging concepts at their own pace. This
accessibility promotes deeper understanding and self-paced learning, especially for students with diverse
academic  abilities.  By  transposing  traditional  lecture-based  instruction  to  self-directed  preparatory
activities, valuable class time is liberated for the application of  knowledge, collaborative problem-solving,
and  real-time  feedback  from  instructors,  thus  fostering  enriched  learning  experiences  (Giannakos,
Krogstie & Chrisochoides, 2014; Karabulut-Ilgu,  Cherrez & Jahren, 2017) in adaptable diverse learning
styles and paces (Nouri, 2016; Birgili,  Seggie & Oğuz, 2021; Rahman,  Yunus & Hashim, 2019), which
extends  to  the  cultivation  of  critical  thinking  skills,  collaborative  prowess,  and  self-directed  learning
capabilities (Cheng, Hwang & Lai, 2020; Karabulut-Ilgu et al., 2017).

In the same way, keeping students motivated throughout the learning process is painstaking, especially in
science classes. Studies have demonstrated that the motivation to learn science has been decreasing in the
adolescent years recently (Vedder-Weiss & Fortus, 2010; Fortus & Touitou, 2021). Motivation is defined as
psychic energy that drives a person to undertake or sustain an action or behavior. It can be intrinsic,
coming from within each individual,  or  extrinsic,  influenced by external  factors  and it  is  essential  to
establish and meet goals,  improve skills,  and promote social  and emotional  learning (United Nations,
2024).  Motivation  also  refers  to  the  set  of  internal  and  external  factors  that  govern  behavior  and
determine the  behavior  of  an individual  (Miranda,  2021)  so,  motivation  is  what  makes  us  carry  out
behavior and maintain it until we achieve our goal (Ríos & Barros, 2021). Therefore, teachers, parents, and
policymakers  constantly  apply  modern  strategies  away  from  traditional  tedious  teaching  and  set
intervention plans to trigger students’ active participation in the learning process. Creating an engaging
environment shifts students’ attitudes positively and enhances their motivation toward learning sciences
(Fortus & Touitou, 2021).

Utilizing the Flipped classroom is one of  those innovative strategies. As students are the center of  the
learning  process,  they  engage  enthusiastically.  It  enhances  students’  performance  as  they  follow  the
“learning  by  teaching”  approach  (Yin,  2020)  which  fosters  confidence  and  appreciation.  Moreover,
following the flipped classroom strategy means tailoring plans according to students’ needs. It is important
to address students’ different identities to guarantee the best performance and engagement in the learning
process (Hamed, 2024). In the classroom, teachers trigger students’ internal motivation by enhancing the
sense of  achievement, and collaboration, reflecting on and mastering tasks, and feeling authoritative in
their learning. Ultimately, fostering self-efficacy (Han & Hamza, 2024).

The  flipped  classroom  model  is  shown  to  positively  impact  motivation,  engagement,  and  academic
achievement in various educational contexts. Through a review of  existing literature and the findings of
recent research, it becomes evident that the flipped classroom approach leads to a transformation in teaching
and learning dynamics. Teachers transition from traditional lecturers to facilitators, empowering students to
take an active role in their learning process (Abdulrahaman, Faruk, Oloyede, Surajudeen-Bakinde, Olawoyin,
Mejabi et al., 2020; Tong,  Uyen & Ngan, 2022; Olivier, 2021; Wang,  Gai,  Jiang, Chen, Bian, Luan et al.,
2024).  Repositioning  homework  tasks  as  formative  assessments  enhances  student  engagement  and
autonomy, fostering a sense of  purpose in learning (Abdulrahaman et al., 2020; Tong et al., 2022; Olivier,
2021; Wang et al., 2024). Additionally, effective time management strategies prioritize interactive activities
and discussions, creating a dynamic learning environment conducive to motivation and academic success
(Abdulrahaman et al., 2020; Tong et al., 2022; Olivier, 2021; Wang et al., 2024).
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Based on experimental and quasi-experimental research in learning sciences, the flipped classroom proves
efficient in raising students’ engagement and fostering their motivation. The studies support it in learning
physics  (Aşıksoy,  2017),  Chemistry  (Sookoo-Singh  &  Boisselle,  2018),  mathematics  (Bornna,
Abdul-Rahaman, Iddrisu & Badger, 2023) and biology (Zulyetti, 2023). It is also tested in minority urban
areas (Dixon & Wendt, 2021) and central urban areas (Dixon, 2017). Most other studies applied it among
high  school  students  in  different  parts  of  the  world,  and  they  report  positive  results  in  enhancing
motivation and raising engagement (Lee, Jeon & Hong, 2021; Yarım, Ada, Morkoç & Doğan-Kurt, 2023;
Ribau, 2023; Zheng, Bhagat, Zhen & Zhang, 2020; Sofya & Hayati, 2020; Jiménez & Ruiz-Jiménez, 2020).

A  comprehensive  meta-analysis  conducted  by  Johnson  and  Williams  revealed  a  significant  positive
correlation between flipped learning and student academic success across multiple subject areas ( Jeong,
González-Gómez,  Airado Rodríguez,  Cañada-Cañada,  2018;  Strelan,  Osborn  and Palmer,  2020).  The
tailored pace of  learning and access to diverse multimedia resources facilitate deeper comprehension and
retention  of  subject  matter,  thereby  accommodating  varied  learning  preferences  and  capabilities
(Purwaningtyas, Hidayat & Amri, 2020). Fostering critical thinking and analytical skills (Shi, Ma, MacLeod
&  Yang,  2019). This  integration  also  cultivates  a  conducive  environment  for  collaborative  learning
experiences, enabling students to delve deeper into course content through peer discussions and group
activities (Jiménez & Ruiz-Jiménez, 2020).

Nevertheless, despite its touted benefits, flipped learning is not devoid of  criticism. Some of  these studies
contend that flipped classrooms may raise inequality opportunities among students due to prerequisite
technological  resources,  overemphasis  on  independent  learning,  and  absence  of  teacher  guidance  in
pre-recorded materials which may impede comprehensive understanding and hinder academic attainment
(Birgili et al., 2021; Otten, Zhao, Araujo & Sherman, 2020; Karabulut-Ilgu et al., 2017). Other drawbacks
include  the  accessibility  issues  regarding  resources  outside  the  classroom,  reliance  on  pre-recorded
materials,  and  the  significant  preparation  required  from  educators,  which  are  among  the  challenges
associated  with  implementing  flipped  learning  (Giannakos  et  al.,  2014;  Karabulut-Ilgu  et  al.,  2017;
Zainuddin, Haruna, Li, Zhang & Chu, 2019; Xiu & Thompson, 2020).

However,  empirical  evidence  suggests  that  flipped  learning  holds  particular  promise  for  underserved
student  populations  and  those  grappling  with  traditional  lecture  formats,  potentially  narrowing
achievement  gaps  and  fostering  equitable  learning  outcomes  (Zainuddin  & Halili,  2016).  Despite  its
importance, few studies investigate the effectiveness of  the flipped classroom in the Arab World (Al-Amri,
2022). Nevertheless, Palestine is an Arab country trapped in the war zone and faces additional economic,
political, and educational challenges. This motivates researchers to investigate the effectiveness of  flipped
learning on Palestinian students in learning English as a foreign language (Dweikat & Raba, 2019) and
learning  physics  (Atwa,  Din,  Othman & Hussin,  2018).  Despite  their  significance,  both  studies  have
examined a limited area and applied to a limited sample of  a population. The first study investigates 79
English teachers’ attitudes toward flipped learning, while the other selected 108 students purposively.

As it  is known, and despite the overwhelming studies in support of  the flipped classroom strategy in
fostering engagement, most of  them lack empirical evidence (McNally, Chipperfield, Dorsett, Del Fabbro,
Frommolt, Goetz et al., 2017). This study builds upon these foundations by adopting a comprehensive
approach. By including a substantial and diverse sample of  2489 female and 2366 male students across six
governmental schools in Ramallah and Al-Bireh Governorate, it provides a broader perspective on the
efficacy of  flipped learning in Palestine and investigates its impact on students’ motivation and academic
performance.

The  flipped  classroom  model  in  this  study  incorporates  various  strategies  to  optimize  the  learning
experience.  For  instance,  students  are  provided  with  pre-recorded  videos  and  multimedia  resources
tailored to the curriculum, ensuring accessibility  and relevance. Teachers utilize online communication
platforms to address student inquiries, provide additional support, and distribute supplementary materials.
During classroom sessions, the emphasis shifts to interactive group discussions, problem-solving tasks,
and collaborative projects, enabling students to apply their pre-acquired knowledge in meaningful ways.
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The approach also includes formative assessments, where homework assignments are designed not as
mere tasks but as tools to prepare students for in-depth in-class engagement.

These  strategies  collectively  aim  to  enhance  student  autonomy,  foster  critical  thinking,  and  promote
collaborative  skills,  aligning  with  the  study’s  objective  to  explore  the  flipped  classroom’s  potential  in
advancing  academic  achievement  and  motivation.  This  research  seeks  to  answer  the  following  main
question: What is the effectiveness of  using the Flipped Classroom model on the science subject among
the 9th-grade students in Ramallah and Al-Bireh Governorate schools?

1. How does the utilization of  the flipped classroom strategy affect the academic achievement in the
science subject among the 9th-grade students in Ramallah and Al-Bireh Governorate schools?

2. Are there any significant differences in the academic achievement of  9th-grade students using the
flipped learning method attributed to gender?

3. How does the utilization of  the flipped classroom strategy and teachers’ roles affect students’
motivation  in  the  science  subject  among  the  9th-grade  students  in  Ramallah  and  Al-Bireh
Governorate schools?

2. Methodology
This  study  employs  a  rigorous  mixed-method  approach,  integrating  qualitative  and  quantitative
methodologies. A quasi-experimental design was employed, comprising both an experimental group and a
control group selected from six schools in Ramallah and Al-Bireh for girls and boys. This design facilitated
the  comparison  of  outcomes  between  the  two  groups  (Campbell  &  Stanley,  1963).  Observations,
semi-structured  interviews  (teachers  and  students),  and  pre  and  post-tests  are  utilized  and  carefully
analyzed. Being one of  the teachers who applied the flipped classroom strategy,  the researchers have
observed effectively the process, results, and reactions of  both students and teachers. they also conducted
a workshop for selected teachers  to explain the  study approach and provide them with resources  in
addition to the Online Communication Group via Messenger to exchange experiences, worksheets, and
resources  if  needed.  Close  observational  notes  were  written  down  during  the  whole  process  and
thematically analyzed later.

The content units analyzed for quantitative analysis included topics such as plant anatomy, photosynthesis,
and nutrient absorption, aligned with the Floral Plant unit in the curriculum.

This inclusive sampling strategy enhances the generalizability and relevance of  our findings.  Purposive
sampling was utilized to select students from governmental schools. These schools ensure variety in terms
of  locations between cities and villages, inclusive of  demographics in addition to the willingness of  the
participants  (Palinkas,  Horwitz,  Green,  Wisdom,  Duan & Hoagwood,  2013).  The  study  consisted  of
ninth-grade students who studied the governmental Palestinian curriculum of  science, especially the unit
on the Flora plant. The unit is comprehensive in terms of  activities, exercises, and provoking-thinking
questions that need to be explored. The different backgrounds and experience of  science teachers, as well
as the wide variety of  subjects they cover, support choosing to employ the flipped classroom method in
ninth grade (Itmazi & Khlaif, 2022). Furthermore, ninth-grade students have higher self-directed learning
capacities  than  earlier  student’s  ages,  thus  being  appropriate  for  this  method  (Timothy,  Seng-Chee,
Chwee-Beng, Ching-Sing, Joyce-Hwee-Ling, Wen-Li et al., 2010)

The  schools  are  distributed in  Ramallah  and Al-Bireh cities  and some of  their  surrounding  villages,
totaling  4855 students,  including  2366 males  and  2489  females.  The  representative  samples  included
students from twelve classes in six different schools, with six experimental classes of  164 students taught
using the flipped learning method and six control classes of  169 taught using traditional methods. The
characteristics of  the participating sample can be seen in detail in Table 1.

The homogeneity of  the two samples was ensured by referring to the mean final grade in the first semester
of  the science subject for each selected class. Random participant during the selection process provides a
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piece of  acceptable evidence for maintaining logical links between experimental results and claims about
generalizability (Shadish et al.,  2001). While random assignment of  participants to treatment conditions
addresses biases resulting from observed treatment conditions, random selection of  participants from the
population addresses potential biases that result from participant inclusion in the study. 

School Number Total Students Gender Residence Group Type

1 25 Male Village Control Group

23 Male Village Experimental

2 32 Female Village Control Group

28 Female Village Experimental

3 23 Male Village Control Group

23 Male Village Experimental

4 39 Female Village Control Group

40 Female Village Experimental

5 26 Female City Control Group

20 Female City Experimental

6 24 Male City Control Group

30 Male City Experimental

Total 333

Table 1. Description of  the Sample and its Distribution in Classes

The  Department  of  Educational  Supervision  and  supervisors  from  the  Ramallah  and  Al-Bireh
Directorates helped with the selection process, which mostly involved selecting new teachers. According
to research, experienced teachers may be hesitant and lack confidence in integrating technology into their
classes, but newly certified teachers are more proficient and confident (Zhou,  Zhang & Li, 2011). As a
result, 6 teachers were selected for the study, including both males and females , the teachers employed the
flipped classroom method in six schools and the interviews were with all of  them. Table 2 shows their
characteristics in detail.

Teacher Sex Specialization Years of  Experience

T 1 Female Bachelor’s degree in Physics 4

T2 Male Master of  Science Methods 3

T3 Male Master of  Chemistry 4

T4 Female Master of  Science Methods 4

T5 Male Bachelor of  Science Methods 6

T6 Female Bachelor’s Degree in Biology 10

Table 2. Characteristics of  the teachers

As for the student participants, they were selected based on classroom observations and the final exam.

Intervention assessments  were  conducted for  both groups to establish baseline  knowledge and skills.
These include pre-test/post-tests, observations, and semi-structured interviews (Teachers and students).
The experimental group engaged in flipped learning, utilizing pre-recorded instructional videos and online
resources for independent study, while the control group received traditional lecture-based instruction.
Post-intervention evaluations were conducted through a summative unit exam to measure subject matter
understanding  and  mastery  beside  to  compare  the  achievement  of  females  to  males  across  the
experimental and control groups (gender).

The assessment tool was chosen to detect the impact of  flipped learning on students’ achievement levels.
We designed and administered the test to students,  structured according to the specified unit analysis
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framework. The test items were developed based on different levels of  thinking skills, reviewed by three
educational supervisors, and approved after ensuring the validity of  the items. The test comprised five
items  aligned  with  the  general  content  objectives.  These  items  focused  on  evaluating  students’
understanding of  concepts measured in the pre-test and their ability to analyze and interpret content in
various contexts.

Observations Close observations were performed during the implementation of  the flipped classroom
method to document the process, effects, and reactions of  both students and teachers (motivation). This
qualitative data gathering strategy provided insights into classroom dynamics and the effectiveness of  the
flipped approach. 

Semi-structured interviews were conducted with both students and teachers to collect detailed qualitative
data  on  their  experiences,  perceptions,  and  motivations  about  the  flipped  classroom  technique.  This
provided a more in-depth understanding of  the strategy’s influence on student motivation and engagement
(motivation). Additionally, Data from exams were analyzed using statistical techniques such as descriptive
statistics and inferential analysis.  Qualitative data from interviews were analyzed thematically to identify
patterns and themes related to student experiences and teacher perspectives (Braun & Clarke, 2006).

It is also worth noting that this study followed ethical requirements, which included getting informed
consent from participants and maintaining confidentiality throughout the research procedure.

3. Results
This  section  presents  the  findings,  categorized  into  quantitative  and  qualitative  analyses,  including
statistical tests, satisfaction surveys, and thematic insights.

3.1. Homogeneity Between Control and Experimental Groups (Pre-test)

An independent samples t-test was conducted to ensure the homogeneity of  the groups. The pre-test
scores for both groups showed no statistically significant differences, confirming that the groups were
comparable before the intervention.

Group Number of  Students Pre-test Mean Standard Deviation t-value Significance Level

Experimental 152 11.12 1.30 1.05 >0.05

Control 168 10.21 1.50

Table 3. Comparison of  Pre-test Scores Between Control and Experimental Groups

3.2. Pre-test-Post-test Analysis for Control and Experimental Groups

• Control Group:

A paired samples t-test indicated minor, non-significant improvements in pre-test and post-test
scores for the control group. The effect size (Cohen’s d) was small.

• Experimental Group:

The experimental group showed a statistically significant improvement from pre-test to post-test
scores, with a large effect size (Cohen’s d) highlighting the strong impact of  the flipped classroom
method.

Group Test Type Mean
Standard
Deviation t-value

Significance
Level

Effect Size 
(Cohen’s d)

Control Pre-test 10.21 1.50 >0.05 Small

Control Post-test 10.73 1.41

Experimental Pre-test 11.12 1.30 <0.001 Large

Experimental Post-test 14.03 0.69

Table 4. Pre-test-Post-test Comparisons for Control and Experimental Groups
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3.3. Post-test Comparison Between Control and Experimental Groups

The post-test scores were compared between the control and experimental groups using an independent
samples t-test. The results revealed significant differences favoring the experimental group, emphasizing
the effectiveness of  the flipped classroom strategy.

Group Post-test Mean Standard Deviation t-value Significance Level

Experimental 14.03 0.69 4.51 <0.001

Control 10.73 1.41

Table 5. Post-test Scores Comparison Between Control and Experimental Groups

3.4. Analysis of  Gender and Location Differences

Further  analyses  examined  the  potential  effects  of  gender  and  location  (urban  vs.  rural)  on  student
performance.  The  results  showed  no  statistically  significant  differences,  indicating  that  the  flipped
classroom strategy is equally effective across genders and locations.

Group Mean Standard Deviation t-value Significance Level

Male 11.9 1.67 0.97 0.33

Female 12.6 0.81

Urban 12.3 1.10 1.12 >0.05

Rural 12.1 1.15

Table 6. Analysis of  Gender and Location Differences

The lack of  statistically significant differences across gender and location highlights the flipped classroom
strategy’s broad applicability.  The method proves adaptable to different demographic and geographical
contexts, promoting equitable learning outcomes.

3.5. Satisfaction Survey

A satisfaction survey revealed that 78% of  students benefited from the pre-recorded videos, as these
allowed them to revisit difficult concepts at their own pace. Additionally, 82% of  students reported that
interactive and collaborative classroom activities positively impacted their learning experience.”

Data from observations and interviews with teachers and students were thematically analyzed to identify
patterns, themes, and insights into their experiences with the flipped classroom technique. This qualitative
approach provided detailed descriptions and a contextual understanding of  the phenomena, highlighting
key dimensions of  the learning process.

The flipped classroom model fostered an overall positive change in attitudes among both teachers and
students. Shifts were observed in roles, attitudes toward homework, and the management of  classroom
time. Teachers reported significant changes in their responsibilities, moving from traditional lecturing to
facilitating a student-centered learning environment. As one teacher remarked: “My role in the flipped
classroom shifted to guiding and facilitating discussions.” Another added: “Empowering students in their
learning journey was a transformative experience.”

Students,  in  turn,  expressed  greater  interest  and  active  engagement,  emphasizing  the  importance  of
preparation and participation in discussions. One student stated: “I felt more motivated to learn.” Another
noted: “I had to prepare in advance, so I actively participated in discussions.” The flipped classroom was
described as a unique experience: “It was a different experience compared to traditional classes.”

Homework tasks were redesigned as formative assessments that promoted student engagement and directly
contributed to in-class interactions. Unlike the traditional role of  homework, which was often perceived as
burdensome, students described these tasks as supportive to their learning: “We no longer need to constantly
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refer  back  to textbook paragraphs as  before.”  Another  student  highlighted their  independence:  “We’ve
learned to rely on ourselves, taking control of  our learning by seeking out relevant sources and exploring
different methods to explain our answers effectively and provide appropriate feedback.”

Teachers also acknowledged the value of  this shift, as students demonstrated improved autonomy and
collaboration. As one student noted: “It’s encouraging to see that our teachers’ responses align with our
experiences.”

The flipped classroom strategy emphasized using class time for interactive activities and discussions rather
than traditional lectures. This approach created a dynamic learning environment that significantly boosted
student motivation and engagement. As one teacher succinctly stated: “Utilizing class time for discussions
and collaborative work proved more effective in keeping students engaged and motivated.”

Despite  these  positive  changes,  some  students  found  it  challenging  to  articulate  why  class  time  felt
different, with one stating: “That’s how I felt.” However, teachers justified the perceived similarities by
explaining that the session was better utilized for discussions rather than simply transferring knowledge. A
teacher explained: “I found that using class time for discussions and group work instead of  lectures was
more effective in keeping students engaged and motivated.”

These  qualitative  findings  illustrate  how  the  flipped  classroom  method  fosters  motivation,  redefines
traditional roles, and enhances time management in the classroom. Both teachers and students embraced
these changes, leading to a more engaging and collaborative learning environment.

4. Discussion
Focusing on previous  studies’  positive  findings  about  the  impact  of  the  flipped classroom strategy  on
academic achievement, this study aims to investigate its effectiveness in the context of  science education for
9th-grade male and female students in Ramallah and Al-Bireh Governorate schools. The literature review
emphasizes  the  flipped  classroom  model’s  transformative  potential  for  stimulating  active  engagement,
personalized learning experiences, and interactive learning opportunities, all of  which have been linked to
improved academic results (Abdulrahaman et al., 2020; Tong et al., 2022; Olivier, 2021; Wang et al., 2024).

By changing from traditional classroom instructors to facilitators, teachers are better positioned to guide
and  support  students  on  their  learning  journey,  resulting  in  a  more  student-centered  approach  that
improves  subject  knowledge  and  memorization.  The  refocus  of  homework  tasks  as  formative
assessments, as well as the application of  appropriate time management measures, enhance classroom
interactions and enhance academic success (Abdulrahaman et al., 2020; Tong et al., 2022; Olivier, 2021;
Wang et al., 2024).

These findings suggest that the flipped classroom model has the potential to improve student achievement
by encouraging active participation and a deeper comprehension of  subject matter for the course Students
are better prepared to understand difficult concepts and apply their knowledge in practical applications
when multimedia tools are used and collaborative learning experiences are encouraged. Furthermore, the
flipped classroom approach’s personalized acceleration of  learning accommodates a variety of  academic
needs and capacities, resulting in more equal learning outcomes for different groups of  students (Jeong et
al., 2018; Strelan et al., 2020).

The study shows no significant difference in academic achievement between male and female students in the
flipped classroom setting which corresponds with the larger research on flipped learning and gender equity
in education. Previous research has underlined the necessity of  addressing individual learning needs and
preferences, rather than depending on assumptions about gender, to ensure equitable educational outcomes. 

Research  indicates  that  flipped  learning  improves  academic  achievement  for  students  of  all  genders
(Aşıksoy,  2017;  Sookoo-Singh et  al.,  2018;  Bornna  et  al.,  2023;  Zulyetti,  2023).  This  shows  that  the
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student-centered approach inherent in the flipped classroom model may help reduce gender inequalities in
academic performance by giving all students with opportunity for individualized learning and engagement.

Furthermore, meta-analyses and comprehensive reviews of  flipped learning research have demonstrated
its ability to close achievement gaps and promote equitable learning outcomes for underserved student
groups, including those who struggle with traditional lecture formats (Jeong et al., 2018; Strelan et al.,
2020). The flipped classroom model, which promotes active interaction and collaboration, has been found
to  generate  a  sense  of  belonging  and  empowerment  among  students  of  all  genders  (Jiménez  &
Ruiz-Jiménez, 2020).

Many studies align with the results of  our current study regarding the increase in students’ achievement
and improved exam scores in the final result, attributed to self-learning and the ability to control videos
and different media at suitable times and places for the learner (Abdulrahaman et al., 2020; Tong et al.,
2022; Olivier, 2021; Wang et al., 2024).

Following the thematic analysis of  interviews (teachers and students) and observations, emergent themes
and categories were drawn from the experiences and perspectives shared by participants. They encapsulate
an effective shift in both students’ and teachers’ roles, an altered positive attitude toward homework’s role,
and  increased  productivity  related  to  classroom  time  management.  Teachers  moved  from traditional
lecturers  into  guides  and  facilitators  which  fostered  a  student-centered  learning  environment.  The
interviewee highlighted their new roles positively.

The findings on the positive influence of  the flipped classroom method on motivation align with previous
research  on flipped  classrooms  and student  motivation  (Trust,  2018;  Shoukat  et  al.,  2024).  Previous
research  always  showed  that  student-centered  approaches,  active  learning  strategies,  and  meaningful
interactions improve student motivation and engagement. Teachers can develop intrinsic motivation and a
deeper understanding of  the subject matter by moving away from traditional lecture-based instruction and
toward a more  interactive  and participatory learning environment  (Trust,  2018).  Furthermore,  studies
exploring the effectiveness of  flipped learning in a variety of  educational situations found similar benefits
in  terms of  enhanced student  interest  and engagement  (Shoukat  et  al.,  2024).  Educators  could alter
homework tasks as formative evaluations and use class time for interactive tasks and discussion.

5. Conclusion
The application of  an innovative flipped classroom strategy to 9th-grade students’ science classes proves
its efficiency regardless of  their gender. Significant improvement is recorded in academic performance and
motivation  enhancement.  These  findings  have  significant  implications  for  teachers  and  educational
policymakers.  They  underscore  the  importance  of  pedagogical  approaches  that  prioritize  student
engagement, autonomy, and collaboration. By leveraging the benefits of  the flipped classroom model,
educators  can  create  learning  environments  that  stimulate  intrinsic  motivation  and  foster  a  deeper
understanding of  the science subject, especially in disadvantageous areas like Palestine.
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