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Abstract—The research focused on determining whether the 

implementation of a flipped classroom pedagogical model 

would improve the creative thinking skills of students learning 

primary computer science. Of the 120 students who 

participated in this quantitative research, 60 made up the 

experimental group that was exposed to the flipped classroom 

method while the remaining 60 made up the control group that 

was taught using traditional methods. To achieve the goals of 

the research, an entire instructional unit grounded in the 

principles of flipped learning was developed while creative 

thinking was measured using the three components of fluency, 

flexibility, and originality through a pre-test and post-test which 

served to collect data. The results showed that the experimental 

group outperformed the control group in all the components of 

creative thinking which emphasized the value of the flipped 

classroom in improving the students’ creative thinking skills. 

The flipped classroom fostered a stimulating, constructivist 

environment that promoted collaboration and deeper thinking. 

The research argues that computer science classrooms, 

especially those aiming to foster advanced thinking skills, 

should embrace flipped learning more and recommends 

adoption of strategies that support the integration of flipped 

methods into educational methods and frameworks while 

encouraging further research on its impact on other cognitive, 

psychomotor, and social learning outcomes within different 

educational environments. 
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I. INTRODUCTION  

Nowadays, learning goes beyond classroom environments 

and conventional models of teaching, in which the teacher is 

the only source of information. Modern technologies of 

education have significantly affected the process of gaining, 

producing, and using knowledge, leading to noticeable 

changes in educational goals and the focus of education on 

developing competence and the ability to work with 

knowledge in practical, applicative ways [1, 2]. Thus, the 

conventional learning method is no longer effective in 

preparing people to adequately perform in rapidly changing, 

knowledge-based societies [1, 3, 4]. Accordingly, 

educational institutions ought to focus on promoting 

higher-level cognitive abilities, such as critical thinking, 

creativity, and self-directed learning, as basic educational 

goals [5, 6]. 

In this regard, the flipped classroom has been identified as 

a best practice innovation that changes the way teaching 

happens. In this teaching model, technology is not only a 

platform for the presentation of lessons but a means to 

relocate teaching from the classroom to the pre-class 

environment, while the classroom hours are then used for 

collaboration, discussion, and problem-solving [7, 8]. 

Through this teaching practice, the learner becomes an active 

participant in the knowledge-production process, while the 

teacher becomes a facilitator rather than a lecturer, aiding 

inquiry, critical thinking, and higher-order cognitive 

functioning [3, 4, 8]. Flipped-classroom learning has been 

observed to improve academic performance, motivation 

towards learning, and interaction skills among  

students [9, 10]. 

One of the most important implications of the flipped 

classroom is linked to the development of creative thinking 

skills, which include fluency, flexibility, and originality, 

helping students produce multiple ideas, look at problems 

through multiple lenses, and develop innovative  

solutions [9, 10, 11]. These skills are developed in an 

atmosphere of exploration, collaboration, and risk-taking, 

which is naturally in tune with a flipped classroom [11–13]. 

Through engaging with learning content before class, 

students will be better equipped to apply, analyze, and engage 

with creative learning tasks in class [14–16]. 

Although there has been extensive empirical research on 

flipped classes, most were conducted in secondary and 

university institutions and technologically advanced 

environments [1, 2, 17, 18]. Research on flipped classes in 

primary education, especially in computer education, has 

been underrepresented.  This has been a significant gap, as 

computer education requires algorithmic and logical 

reasoning, as well as creative problem-solving, which are the 

key features of creative thinking [19–21]. Implementing 

creativity-promoting methods of teaching at early levels of 

education can generate extensive knowledge that sustains 

future education in science and technology [22–24]. 

Moreover, there still a considerable gap in research on the 

implementation of flipped classrooms in Jordan, where 

inconsistency in digital technology infrastructure exists, 

teacher vary in technological skills, and curricula focus on 

content rather than processes. These circumstances generate 

significant concerns regarding the possibility and 

effectiveness of the implementation of flipped learning. This 

study clearly carves a new path within literature because it 
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focuses specifically on the implementation of the flipped 

classroom concept through “Darsak,” the national, officially 

supported, and commonly used platform in Jordanian 

schools. This educational platform provides an enabling 

environment for a positive and effective learning process 

through its interactive and automated educational materials. 

The research aimed at examining the effect of employing 

the flipped classroom approach through the “Darsak 

platform” on the capacity of creative thinking skills (in terms 

of fluency, flexibility, and originality) among primary-level 

students in computer science education in the Hashemite 

Kingdom of Jordan. The research makes three contributions: 

(a) focusing on computer education among primary-level 

students, which is relatively less researched in terms of 

Flipped Classroom; (b) considering creative thinking as a 

multidimensional concept rather than limiting research on 

academic outcomes; and (c) conducting the research in a 

developing country utilizing a national platform . 

Through these dimensions, the research contributes to the 

global discussion regarding the educational potential of 

flipped classrooms and provides the possibility of informing 

educational systems challenged by technological restrictions 

and high content-dense curricula. The expected results may 

help in designing curricula and training programs, and the 

development of educational policy regarding the 

improvement of interactive and self-directed learning 

activities in primary-school education. Thus, the problem of 

the study is formulated as follows: What is the effect of the 

flipped classroom model, implemented through the “Darsak 

platform,” on developing creative thinking skills (fluency, 

flexibility, and originality) among primary students in 

computer lessons in Jordan? 

II. LITERATURE REVIEW 

In 21st century, flipped classroom model is one of the most 

adaptable and appropriate models in terms of providing 

opportunities for promoting autonomous learning and 

changing classroom environment to be more dialogic and 

active [25, 26]. Within this educational framework, the 

traditional educational process is reversed; and students are 

assigned various digital resources (instructional videos, 

interactive presentations, digital readings, and online texts) 

prior to attending the course, the course is then spent on 

active learning, discussions, problem solving, and project 

work designed to develop the students’ higher order thinking 

skills [27–30]. 

This reorder of learning steps indicates a change of an 

entire educational philosophy. Classroom is no longer an 

arena where learners passively receive content, rather, it is an 

environment where learners actively construct their 

knowledge and engage in application, discussion, and 

re-interpretation of content in varied contexts [31, 32]. 

Within this framework, the student moves from being a 

passive, knowledge-receiving, teacher-dependent individual 

to an active constructor and applicator of  

knowledge [7, 13, 33]. Simultaneously, the teacher’s role 

changes from being a knowledge-dispensing lecturer to a 

guide, learning designer, and critical and creative thinking 

facilitator. Instead of a dominant lecturing role, the teacher’s 

primary task is to structure classroom discussions, while 

guiding the learners’ activities, stimulating their thoughtful 

engagement, and addressing the conceptual difficulties they 

meet when applying the content [31, 33, 34]. 

Constructivism sees learning as the reconstruction of 

knowledge with personal experiences and interaction, along 

with Vygotsky’s social constructivist theory on the 

importance of social interaction in understanding something 

deeply to explain the purpose of the flipped  

classroom [35–38]. By socializing, collaborating, and 

dialoguing with each other, learners are able to exchange 

different viewpoints, and deepen their understanding on the 

subject. In that sense, the educational flipped classroom is 

more than just rearranging the order of activities to be 

completed, as there are other dynamics involved with 

learners becoming the center of education and the teacher 

being a thinking and cognitive partner [39, 40]. 

The flipped classroom model is characterized by the 

combination of self-paced learning with active learning. 

During the pre-class phase, students self-direct their learning 

by interacting with instructional materials through digital 

media they can control through pause, review, and 

re-research, which promotes deeper understanding and 

self-regulated learning [41–43]. During classroom time, 

students apply interactive learning activities that require them 

to transfer concepts to novel situations through discussions, 

cooperative work, and design of problems and projects. Such 

activities develop the capabilities to think critically, evaluate 

and create which are high order skills. Thus, learning in the 

flipped model is cumulative and provides an opportunity for 

students to integrate and build upon digitally acquired 

knowledge and classroom interactive activities in a 

sequential, organized manner [10, 17, 18]. 

In flipped classrooms, students learn theoretical material 

via instructional videos and interactive online resources. 

Then, during the scheduled instructional time, students 

participate in hands-on activities and utilize critical and 

creative thinking skills [23, 29, 33]. This is a reorganization 

in the stages of learning, resulting in changing the students’ 

and the teacher’s roles. Increasingly, students become 

inquirers, thinkers, and producers of knowledge, whereas the 

teacher steps away from being a simple transmitter of 

information to a facilitator of thinking and creative activities. 

In other words, the flipped classroom model is based on a 

modern educational philosophy that changes the elements in 

education (content, teacher, student, and technology); it 

moves the educational process from rote learning to 

inquiry-based learning and creative application [44–46]. 

The construction of the model illustrates the connection of 

the flipped classroom and creative thinking skills. The learner 

who engages in the content at his or her own pace before class 

achieves fluency the capacity to develop a wide array of ideas 

and various outcomes to a problem or question about  

learning [45–47]. This fluency is a central dimension of 

creative thinking since it permits students to articulate more 

viable alternatives without the fear of making mistakes or 

having their ideas dismissed. This enhances cognitive 

engagement and enriches learning outcomes [26, 29, 38]. 

Another dimension of creative thinking is flexibility. It is 

defined as the capacity to view a situation from other points, 

reframe it, and employ different techniques to solve  

it [47, 48]. In the flipped classroom, flexibility is cultivated 

by group work the class discussions, which encourage 
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students to articulate their ideas, consider the other’s 

position, and use different alternatives prior to making the 

final decision. This interactive context provides learners with 

the opportunity to gain mental agility, challenge the current 

status, and develop creative solutions to complex  

problems [34, 39, 48]. 

The multiplication of new concepts that are original, 

unusual, and independent, as well as the exercising of 

creativity and intellectual independence, is what Originality, 

the third aspect of creative thought, is all about [49–51]. 

Instead of just providing instruction, the teacher’s role as a 

facilitator allows for even more student independence, 

promotes a greater sense of learning ownership, and raises 

the probability of the development of original and creative 

thoughts [51–54]. The Flipped Classroom model provides an 

excellent context for originality, as students are able to 

suggest their own problem-solving strategies; design applied 

projects and integrate abstract knowledge into practice.  

The flipped classroom transforms the traditional classroom 

into an inquiry and application model [19, 28, 29]. It is 

suitable for developing creative thinking and generating new 

ideas (fluency), adopting different viewpoints and strategies 

(flexibility) and formulating an independent and innovative 

solution (originality). It is not only an approach that 

optimizes instructional time, rather, it transforms the learning 

environment from being mainly teacher-centered to a 

learner-centered one. It allows for exploration and 

experiential learning where learners are active and the 

classroom becomes a hub for creative intellectual  

activity [13, 17, 25, 44, 46]. 

Research [50–53] revealed significant improvements in 

student interaction, engagement, motivation, and interest in 

learning. The students were more participative in class 

discourse, more proactive in learning mastery,  

and demonstrated improvements in their learning 

achievement [27, 28, 44, 47, 49]. Lu and He [38] revealed 

improvements in engagement at the cognitive and behavioral 

level, suggesting increased engagement in critical and 

creative thinking processes. The activities conducted in class 

prior to learning, for example, learning through introduction 

videos or other computer-based learning resources, help 

students in detecting knowledge gaps and in higher-order 

thinking processes; these include brainstorming, flexible 

problem-solving, and creation of innovative  

solutions [28, 55, 56]. 

Anan et al. [33] argue that students with prior knowledge 

of the content are more effective in class discussions and 

cooperative activities since they are more active in the 

learning process and gain an understanding of the subject 

matter. Studies [16, 23, 25, 57], also emphasize the 

importance of flipped classrooms in providing an 

environment that is ideal for experimenting and 

implementation of creative approaches, emphasizing the 

principles of creative thinking: fluency, flexibility, and 

originality. Within the context of computer education at 

primary stage, the flipped classroom approach helps students 

gain basic principles outside the classrooms and utilize varied 

views within them to creatively solve problems and work 

together [20, 21]. 

Though research have underpinned the effectiveness of 

flipped classrooms in terms of engagement, motivation, and 

problem-solving skills, only a few of them have analyzed the 

development of creative thinking at primary  

stage [9, 18, 25, 29], as they often focused on the cognitive 

aspects, problem-solving, and critical thinking skills with a 

minor attention to dimensions of creativity (fluency, 

flexibility, and originality). Again, the possible benefits of 

the incorporation of flipped classrooms and the usage of 

digital tools to support creativity remain largely 

underexplored [34, 37, 41, 42, 46, 58–60]. This gap 

underlines the need for research about how flipped learning 

strategies, especially in technologically enriched 

environments, could enhance creative thinking in children. 

With its strong focus on primary-level computer 

education, this research helps to fill this gap in research by 

investigating how a technology-integrated flipped classroom 

approach can help develop skills in fluency, flexibility, and 

originality in students in an elementary setting, thus further 

developing the evidence base for educational practices in 

promoting creative skills in early technology-based learning 

environments. 

III. METHODS AND PROCEDURES 

A. Research Design  

This research adopted a quasi-experimental approach to 

explore the impact of implementing the flipped classroom 

strategy on developing creative thinking skills among basic 

stage students in the computer curriculum. A unit called “I 

Design, Play, and Innovate with My Computer” was created 

to achieve this goal. The unit contained interactive tasks and 

open-ended assignments that focused on exploration and 

problem-solving activities which matched creative thinking 

standards. The unit was implemented in two different 

learning environments where the experimental group 

received the content through flipped classroom model. With 

the help of an online platform, and outside class hours, the 

students were provided with the content and preparatory 

tasks to be done independently which allowed them to 

concentrate on practical work and the development of higher 

order thinking skills during the class. The control group was 

directly instructed on the same content during the class in 

their second environment. Both groups received pre-test and 

post-test assessments to determine the effect of flipped 

classroom implementation on creative thinking development. 

This design of the research can be described as follows: 

 

 

⚫ Control group: Pre-test (O₁), Post-test (O₂) 

where: O₁ = Pre-test, X = Instruction using flipped classroom, 

and O₂ = Post-test 

More specifically, the flow of this research design is 

presented in Fig. 1.   

B. Sample of the Research 

The sample of the research included 120 eighth-grade 

students from primary schools in the Irbid Governorate in 

Jordan, all of whom were enrolled in computer science as a 

core subject within the official school curriculum. The 

researchers engaged in purposeful sampling when selecting 

schools, where the schools selected have the appropriate 

resources for the research in the form of technological 

laboratories, classrooms, and adequate school facilities. 
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Fig. 1. Research design.  

To maintain the impartiality of the results, 120 learners 

were randomized and equally split into two groups, namely, 

the experimental and control groups, with 60 learners in each. 

The pretest scores of the components of creative thinking 

(fluency, flexibility, and originality) and other pertinent 

academic achievement variables were analyzed for the two 

groups to authenticate their equivalence and to guarantee that 

no statistically significant differences existed between the 

groups prior to the intervention. These pertinent variables 

included achievement in computers and general performance. 

C. Instructional Unit Design

An educational unit titled “Design, Play, and Innovate

with Computers” was created based on the ADDIE model of 

educational design [41, 42, 61, 62], and delivered through 

Jordan’s educational platform, “Darsak”. The purpose of this 

educational unit is to develop fluency, flexibility, and 

originality of primary education students through a 

flipped-classroom approach. The design of the unit was 

guided by an analysis of educational needs using students’ 

pre-existing knowledge, digital competencies, and 

motivation for learning, as well as context factors that include 

the structure of the school and the availability of digital 

technologies and the Internet. This process helped 

determining the most effective technological intervention 

strategies for encouraging creative thinking processes aligned 

with the educational environment. 

Learning objectives and teaching approaches were aligned 

to support technology-enhanced active and collaborative 

learning. The learning resources made use of interactive 

videos, guided learning activities, and teacher guides, which 

aimed at promoting higher-level thinking and 

problem-solving skills. The emphasis was on using 

technology not only as a delivery channel but also a tool to 

promote creativity, engagement, and critical thinking, so as to 

empower students to apply and construct learning within a 

controlled learning environment. 

To evaluate the unit, professionals in computer education, 

curriculum and instruction, educational psychology, and 

instructional design analyzed the unit. Based on the 

evaluation carried out, recommendations aimed at improving 

the quality of the content, the teaching methods, and the 

learning environments were implemented. In addition, 

training for the teaching staff took place regarding the 

effective application of the flipped classroom strategy and 

teaching methods that incorporate the adoption of 

technologies for interactive learning. 

The unit was later tested among primary-level learners, 

and its effectiveness in improving creative thinking skills was 

determined. The evaluation mainly focused on the 

effectiveness of pedagogical and technological interventions 

carried out among the learners in relation to their skills in 

creative thinking. 

D. Creative Thinking Skills Test

The Creative Thinking Skills Test was conceived as a

holistic instrument to assess the extent to which the creative 

thinking skills of eighth graders have been developed and 

enhanced, during the implementation of the instructional 

unit, “Design, Play, and Create Using Computers”. The test 

was designed to meet the specific objectives of the unit, 

which aimed to develop the participants’ creative thinking 

and computer technology utilization as a tool for creation. 

The test contained 9 opened-ended questions, divided 

among 3 factors to assess creative thinking: fluency, 

originality, and flexibility. Taking into consideration 

academic literature regarding creative thinking, these 

sections were selected to measure different levels of student’s 

creativity, both cognitive and practical. 

⚫ Fluency: Measuring the student’s ability to produce a

large number of answers was done through 3 questions.

These questions were designed to assess broad and

unrestricted thinking while considering quality and

quantity.

⚫ Originality: Measuring the student’s ability to produce

ideas that are different and out of the box was done

through 3 questions that encourage the student to think

differently and innovatively.

⚫ Flexibility: To measure the student’s ability to pursue

different paths of thinking in order to formulate various

answers to the same problem, 3 questions were included.

These questions were aimed at measuring cognitive

diversity and the ability to think in an agile manner.

As a student, you would be able to express your thoughts 

freely, and with the help of a computer, come up with 

something new and creative regarding the questions. Each of 

the responses was rated on a five-point scale. Therefore, a 

student could potentially score a maximum of 45 points on 

the test, which would allow the instructor to distinguish the 

different levels of creative thinking of each student. The test 

was created from a synthesis of the different literature on 

assessment of creative thinking and was also tested to make 

sure that it was relevant to the students and to the learning 

context [23, 27, 43, 44, 51]. 

E. Validity and Reliability

The construct validity and the reliability of the assessment

were achieved through different procedures. First, a group of 

seven experts from the fields of computer science education, 

curriculum and instruction, educational psychology, and 

instructional design were asked to review the virtual validity 

of the test. They reviewed all the items to determine if and 

how the different dimensions of creative thinking were being 

addressed. Once they provided their feedback, it was used to 

improve the final version of the test. 
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External validity was further improved by administering 

the exam to a sample of 23 students who were also excluded 

from the main research population. Respondents’ scores were 

statistically analyzed, and it was found that there were strong 

item correlations with coefficient values ranging from 0.71 to 

0.91 which indicates a grade level of internal coherence. This 

suggests the strong accuracy and reliability of the test in 

measuring the constructions it was intended to measure. 

To assess the test reliability, a Cronbach’s alpha 

coefficient of 0.95 was obtained. This suggests the results to 

be stable and consistent irrespective of the number of test 

attempts which means test results having strong internal 

consistency. In this case, a high level of reliability means 

higher confidence and lower random error in the scoring 

provided by the examination on the students’ creative 

thinking skills. 

Moreover, for constructing validity indicators and 

coefficients, reliability assessments for questionnaires and 

tests entail the use of McDonald Omega and Composite 

Reliability (CR) coefficients. In comparison to those 

traditional metrics, the reliability of Cronbach’s alpha, 

internal consistency, McDonald Omega and composite 

reliability metrics, which are far more sophisticated and 

insightful,  enabling us to estimate how well the items of one 

dimension in a test are correlated, and, in fact, how well they 

measure the construct itself. The metrics are in fact Omega 

McDonald and composite reliability equal to 0.956 and 

0.959. Accordingly, they fall outside the margin of 

acceptable limits (<0.7), which in comparison implies the 

metric is of considerable high level of internal consistency. 

F. Data Collection and Analysis

Considering the objective of the research, which was to

assess the effects of the flipped classroom method on the 

development of creative thinking skills in computer science 

for eighth grade students, data collection was done. The 

research had a quasi-experimental design with two groups. 

One was an experimental group that was taught using the 

flipped classroom approach on the “Darsak” digital platform, 

and a control group that was taught through baseline 

traditional teaching methods in accordance with the national 

curriculum.  

Both groups were pre-tested in creative thinking prior to 

the intervention to measure their baseline level of the three 

skills: fluency, originality, and flexibility. This was done to 

establish baseline comparability and control for pre-existing 

differences between the two groups. 

The intervention ran from October 1st to December 3rd, 

2024, comprising 18 daily instructional sessions of 45 

minutes each. They were taught by 4 computer science 

instructors Streamed Lecture, who completed a CPD course 

on flipped learning and “Darsak’ platform” usage. They 

taught the experimental groups with pre-recorded videos, 

interactive materials, and guided peers. Direct instruction 

was used for the control group. 

In order to eliminate the impact of external factors, the 

same qualified teachers taught the same intervention and 

control groups. The schools attended by the students were 

also matched in terms of socioeconomic status. Contextual 

similarities strengthen the findings credibility, reducing the 

chances for contextual bias. 

Post-testing both groups involved measuring the creative 

thinking capabilities change as well as assessing the 

effectiveness of the flipped classroom strategy in the control 

group, students in classically taught classrooms. Some 

statistical analysis was obviously required for the information 

collected; means and standard deviations were computed for 

a better grasp of the students’ performance before and after 

the intervention. Noted differences were assessed using an 

Analysis of Covariance (ANCOVA) model using pre-test 

scores as covariates. Subsequently, a One-Way Multivariate 

Analysis of Covariance (MANCOVA) was performed to 

examine the impact of the teaching model on each specific 

creative thinking skill. The last analysis was focused on the 

flipped classroom strategy effect size calculated with the 

partial eta squared measure (η²) to assess the classroom 

teaching impact in the shifting phases of students’ creative 

development. 

IV. RESULTS OF THE RESEARCH

The first research question aimed to investigate the 

effectiveness of the flipped classroom strategy in enhancing 

creative thinking skills among students in the experimental 

group compared to their peers in the control group, which 

was taught using the traditional method. To achieve this, 

means and standard deviations were calculated for the 

creative thinking skills test scores of eighth-grade students in 

both the experimental and control groups for the pre- and 

post-tests, based on the teaching method (flipped classroom 

vs. traditional method). Table 1 and Fig. 2 illustrate these 

results. 

Table 1. Means and standard deviations for creative thinking skills by group and time 

Skills Group N Pre-Test Mean* Pre-Test SD * Post-Test Mean* Post-Test SD * 

Fluency Experimental 60 2.93 0.98 13.98 0.83 

Control 60 2.99 1.02 9.73 1.05 

Originality Experimental 60 1.64 0.76 12.73 0.97 

Control 60 1.75 0.81 8.98 0.99 

Flexibility Experimental 60 1.30 0.91 11.78 0.83 

Control 60 1.76 0.76 7.99 1.12 

Total score Experimental 60 12.46 1.49 43.91 0.95 

Control 60 12.70 1.53 23.52 1.68 

*Mmaximum scores: Total = 45; Fluency = 15; Originality = 15; Flexibility = 15.

Table 1 and Fig. 2 show an existence of differences in the 

mean scores of participants on the Creative Thinking Skills 

Test between the pre- and post-measurements, with a clear 

advantage for the experimental group in the post-test across 

all creative thinking skills and the overall score.  These 

findings indicate a significant improvement in the 

performance of the experimental group after the 

implementation of the flipped classroom strategy. To verify 

the significance of these differences, a One-Way Multivariate 

Analysis of Covariance (One-Way MANCOVA) was 

conducted, as shown in Table 2. 
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Fig. 2. Means and standard deviations for creative thinking skills. 

Table 2. One-way MANCOVA for the effect of teaching method on creative thinking skills 

Effect Multivariate Test Type Value F Hypothesis df Error df *p* Partial η² 

Teaching Method Hotelling’s Trace 0.717 17.097 3 117 0.001 0.435 

Table 2 shows that there are statistically significant 

differences between the two groups in the post-test scores 

across all creative thinking skills combined, indicating that 

the teaching method had a substantial impact on students’ 

creative thinking development.  To determine which specific 

skills were most affected by the group variable, a separate 

Analysis of Covariance (ANCOVA) was conducted for each 

skill, after adjusting for the pre-test scores, as shown in 

Table 3. 

Table 3. Analysis of covariance for the effect of teaching method on creative thinking skills 

Source of Variation Skill Sum of Squares df Mean Square F Sig. Partial η² 

Pre-Test 

Fluency 129.84 1 129.84 11.35 0.001 0.069 

Originality 10.94 1 10.94 0.99 0.006 0.128 

Flexibility 9.84 1 9.84 5.64 0.002 0.002 

Teaching Method 

Fluency 268.07 1 268.07 27.55 0.001 0.459 

Originality 258.53 1 258.53 11.33 0.001 0.417 

Flexibility 45.73 1 45.73 31.50 0.001 0.390 

Error 

Fluency 476.06 117 8.72 

Originality 1016.06 117 19.12 

Flexibility 67.38 117 1.28 

Table 3 shows statistically significant differences between 

the groups regarding the teaching methodology for the three 

skills: fluency, originality, and flexibility, after adjusting for 

pre-test effects. The results indicate that the flipped 

classroom method had a clear positive impact on the 

development of participants’ creative thinking skills.  To find 

out which group was more affected by these differences, the 

adjusted means and standard errors were computed by group 

for each skill which can be seen in Table 4. 

Table 4. Adjusted means and standard errors for creative thinking skills by group 

Skill Group Adjusted Mean Standard Error 

Fluency 
Experimental 13.98 0.21 

Control 9.73 0.15 

Originality 
Experimental 12.73 0.37 

Control 8.98 0.29 

Flexibility 
Experimental 11.78 0.43 

Control 7.99 0.32 

Total Score 
Experimental 43.91 0.34 

Control 23.52 0.28 

Table 4 above shows the superior performance of the 

experimental group in all aspects of creative thinking, 

highlighting the effectiveness of the flipped classroom 

model. It is evident that certain aspects of creative thinking 

are more sensitive to the characteristics and modalities of 

digital learning resources than others, since the largest effect 

size is observed in fluency, indicating a constant availability 

of opportunities for generating ideas within interactive digital 

activities. Besides, even though originality and flexibility 

also became significantly enhanced, the effect size is 

marginally lower, which could be attributed to the greater 

cognitive load involved in arriving at novel and flexible 

responses. 

The presentation of digital materials has, likely, played a 

significant role in these findings, as aspects such as guided 

exploration, use of multimedia stimuli, and increasingly 
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scaffolded exercises presented an environment encouraging 

experimentation, heuristic thinking, and self-directed 

learning, all of which are crucial to developing creativity. 

Furthermore, various contextual factors, such as prior 

experience, class use of interactive materials, and the class 

environment, may have exerted their own enhancing effects. 

The outcomes, in general, show that the flipped classroom 

approach, combined with the incorporation of innovative 

digital resources, not only promotes engagement among 

participants but also enables the development of creative 

thinking skills among primary school-level students to a great 

extent. 

V. DISCUSSION OF THE RESULTS 

The positive impact of the flipped classroom model on the 

development of creativity skills for eighth students was 

obvious. In the overall creative thinking test and in the 

subdomains of fluency, originality, and flexibility, students 

learning through this model on the “Darsak platform” scored 

better on the test against the students in the control group. 

Shifting from a traditional teacher-centered model to a 

student-centered model with the incorporation of technology 

creates a better environment for learning and encourages the 

students to think creatively, inquire, and think at a higher 

level. 

The benefits of the flipped classroom approach include the 

active learning approach used and the optimal learning 

outcomes achieved from the improvement of the diverse 

learning resources and the effective use of technology for 

instructional support. Besides, this improvement 

demonstrates that the flipped classroom’s effectiveness in 

re-structuring the use of instructional time by emphasizing 

the integration of interaction and practice within the 

instructional time for the respective class. Importantly, 

students had access to pre-lesson videos and digital activities 

to work on at their own pace prior to class, preparing for the 

lessons and participation in class debate, collaboration in 

group work, and computer activities at the creative levels. As 

a result, the class converted to a rich learning environment in 

which various ideas could be generated, analyzed, and used 

in various innovative ways. 

From the comparison of these results to some of previous 

studies such as [11–13], the contribution of active 

participation and interaction in the learning environment to 

the development of higher-order, creative thinking, and other 

results have been demonstrated. Similar to this, the research 

also correlates with the findings of Lyman et al. [12] where 

they demonstrated the contribution of pre-class digital 

learning, coupled with active classroom participation, 

towards the improvement of flexible and original thinking. 

Also, further studies [7, 8, 13, 14] mentioned benefits of 

flipped classroom other than previously mentioned, and 

among those, the ability to focus learning on more significant 

themes and addressing the uniqueness of students as 

individuals. It further allows students to clarify and discuss 

topics in class, and students have the ability to access and 

review instructional materials which allow them to master the 

material as needed at their own pace. 

When comparing the results of this research to those  

of [15, 16], regarding the improvement of creative thinking 

skills, they confirm the global view on the significance of an 

intensive students’ engagement within the flipped classroom 

approach. The results have shown that the implementation of 

the flipped classroom approach enables the promotion of 

self-enquiry and the development of creative thinking skills. 

In this case, it provides an opportunity for teachers, as well as 

students, to develop an interactive learning environment by 

means of the national “Darsak platform” that connects 

students, teachers, educational resources, as well as other 

elements of the e-learning environment, helping to diversify 

the feedback process and identifying the individual 

differences between students through a variety of tasks and 

evaluations. 

As far as the authors’ knowledge, this research is the first 

attempt to test the flipped classroom approach in primary 

education, thus reaching a level of significance by enriching 

the body of knowledge on implementing this approach at this 

level of education. Results revealed that the constructivist 

approach to learning, postulating the construction of 

knowledge through self-autonomous activities, interaction, 

and critical thinking, was successfully implemented in the 

classroom. This provided the learners with the opportunity to 

participate in knowledge combination, interaction, and 

collective construction, hence enabling the learners to 

develop their creative and innovative potential. Besides, the 

results were in line with the “social constructivist” approach, 

as it emphasized the significance of interaction as a means to 

achieve a common goal that results from creativity. 

Additionally, the results reveal the added value of 

technology integration in the entire process of learning. 

“Darsak platform” offered easy communication tools as well 

as electronic resources that positively influenced the activity 

of learning. The platform also provided a mechanism that 

supports a teaching approach embracing student variation, 

where the learners are able to control the rate of their learning 

as well as revisit study materials several times, thereby 

creating significant value in the whole learning process. 

However, it must be pointed out that the investigation does 

not include the effects of self-directed learning and intrinsic 

motivation of learners in the flipped classroom. Therefore, 

the positive outcome in the development of creative thinking 

skills is mainly to be ascribed to the learning design, namely 

the unification of pre-class computer-based materials and 

in-class activities. 

From a critical perspective, the research highlights the 

great potential that “Darsak platform” offer for the design of 

flipped learning modules, stipulating the shortcomings of the 

platform within certain aspects. These aspects include the 

dependency on the predefined structure of the activity, the 

lack of tools to evaluate the impact of the training level on the 

effectiveness of the implementation, as well as the lack of 

tools to evaluate the long-term impact of the platform on the 

innovative thinking of the students. This, in turn, highlights 

the need for further research to consider these aspects and 

evaluate their impact. 

In conclusion, it has been made clear through this research 

that the flipped-classroom approach leads to an improvement 

in divergent and creative thinking as higher-order thinking 

skills in primary education by restructuring class time and 

leveraging technology. This has been a major scientific and 

technological input towards integrating education and 

modern technology in the twenty-first century, highlighting 

the importance of “Darsak platform” in facilitating 
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educational innovation and building an interactive 

educational environment that enhances the development of 

higher-order thinking skills of learners. 

VI. CONCLUSIONS 

Findings from this research have practical contributions in 

primary education through conducting flipped classes, 

promoting students ability to develop their creative, 

higher-order thinking skills. Theoretical foundations of the 

study have contributions in affirming that the flipped 

classroom approach does not only function as a delivery 

channel for information. On the other hand, it affirms that 

students’ construction of knowledge can take place through 

active participation, whether individually or in groups, 

especially in line with constructivism or social learning 

theories. 

From a practical point of view, the importance of building 

learning activities that can be interactive and focused on clear 

objectives is highlighted. In addition, the development of 

teamwork and discourse skills and the development of 

constructive feedback are also pointed out. Further, the 

results acknowledge the need for professional development 

courses for educators that will help them develop effective 

digital learning experiences. Moreover, the integration of 

self-directed learning and intrinsic motivation on the part of 

the students within the educational procedure has also been 

emphasized. 

On a technological level, the research highlights the crucial 

role of the “Darsak platform” in bringing together 

asynchronous electronic content with synchronous classes. 

This is particularly important, as it encourages a shift towards 

innovation in education, enhances formative assessment, and 

allows students to control the pace at which they learn, 

accessing instructional materials as needed. The convergence 

of technology and education design has created a sustainable 

model of a flipped classroom in a digital learning space. 

Based on the findings, this study recommends the 

integration of the flipped classroom approach in the digital 

curriculum in a way that promotes the design of interactive 

learning activities to ensure active learning and creativity, 

alongside the formulation of programs for professional 

development opportunities to upgrade the skills of teachers in 

the design of effective digital learning experiences. In 

addition, creating awareness among the student and parent 

communities about the benefits of the flipped classroom 

approach could greatly promote student engagement and 

motivation towards self-directed learning. 

Limitations of the research stress the importance of future 

research relating to exploring the flipped classroom’s 

influence on other key skills, like critical thinking, teamwork, 

and self-learning, along with exploring its long-term 

influence on cognitive and social development of students. 

Future research studies would further relate to designing a 

sustainable digital learning space and exploring ways for 

merging project-based and game-based learning approaches 

to improve the efficiency of a flipped classroom and further 

work towards promoting key advantages for 21st-century 

digital learning. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

AUTHOR CONTRIBUTIONS 

A.A.A. and R.M.A -B. conceptualized the manuscript’s 

focus, proposed the aims, prepared the draft manuscript, and 

wrote all the sections. B.A.A., S.M.Q., M.M.H. and Y.Z.A. 

collected,  analyzed, and interpreted the data. A.A.A. and 

R.M.A -B. were major contributors to writing the manuscript. 

All authors read and approved the final version of the 

manuscript. 

FUNDING 

This work was financially supported, for authors affiliated 

with King Faisal University only, by the Deanship of 

Scientific Research, Vice Presidency for Graduate Studies 

and Scientific Research, King Faisal University, Saudi 

Arabia [Grant No. KFU254728]. 

ACKNOWLEDGMENTS 

The authors from King Faisal University thank the 

Deanship of Scientific Research at King Faisal University for 

providing financial support for this research. Additionally, 

the authors from the University of Sharjah and Yarmouk 

University wish to express their sincere thanks to their 

respective institutions. We also thank all the participants who 

took part in this study for their time and valuable 

contributions. 

REFERENCES 

[1] H. Al-Samarraie, A. Shamsuddin, and A. I. Alzahrani, “A flipped 

classroom model in higher education: A review of the evidence across 

disciplines,” Educational Technology Research and Development, vol. 

68, no. 3, pp. 1017–1051, 2020. https://doi.org/10.1007/s11423 

-019-09718-8 

[2] K. Samaila and H. Al-Samarraie, “Reinventing teaching pedagogy: 

The benefits of quiz-enhanced flipped classroom model on students’ 

learning outcomes and engagement,” Journal of Applied Research in 

Higher Education, vol. 16, no. 4, pp. 1214–1227, 

2023. https://doi.org/10.1108/JARHE-04-2023-0173 

[3] K. Samaila, H. Al-Samarraie, C. K. Tsong, and A. I. Alzahrani, “A new 

guided flipped learning model for lifelong learning,” Interactive 

Learning Environments, vol. 33, no. 3, pp. 2509–2523, 

2024. https://doi.org/10.1080/10494820.2024.2412063 

[4] K. Hava, “The effects of the flipped classroom on deep learning 

strategies and engagement at the undergraduate level,” Participatory 

Educational Research, vol. 8, no. 1, pp. 379–394, 2021. 

https://doi.org/10.17275/per.21.22.8.1 

[5] K. M. Cooper, J. N. Schinske, and K. D. Tanner, “Reconsidering the 

share of a think–pair–share: Emerging limitations, alternatives, and 

opportunities for research,” CBE—Life Sciences Education, vol. 20, no. 

1, fe1, 2021. 

[6] G. Asiksoy and S. Canbolat, “The effects of the gamified flipped 

classroom method on petroleum engineering students’ pre-class online 

behavioral engagement and achievement,” International Journal of 

Engineering Pedagogy (iJEP), vol. 11, no. 5, pp. 19–36, 2021. 

https://doi.org/10.3991/ijep.v11i5.21957 

[7] T. Fallah, F. Hafezi, B. Makvandi, and S. Bavi, “The effectiveness of 

flipped classroom and cooperative teaching methods on the creativity 

of students,” Interdisciplinary Journal of Virtual Learning in Medical 

Sciences, vol. 13, no. 1, pp. 34–42, 2022. 

https://doi.org/10.30476/IJVLMS.2022.92658.1116 

[8] C. Fung, K. Poon, and S. Ng, “Fostering student teachers’ 21st century 

skills by using flipped learning by teaching in STEM education,” 

EURASIA Journal of Mathematics, Science and Technology Education, 

vol. 18, no. 12, em2204, 2022. https://doi.org/10.29333/ejmste/12728 

[9] K. H. Yang and H. H. Chen, “What increases learning retention: 

Employing the prediction-observation-explanation learning strategy in 

digital game-based learning,” Interactive Learning Environments, vol. 

31, no. 6, pp. 3898–3913, 2021. https://doi.org/10.1080/ 

10494820.2021.1944219 

[10] E. Zaitoun, Z. Shana, A. Shater, K. Naser, and Z. Mukattash, “Does 

flipping the classroom with videos and notetaking promote high school 

International Journal of Information and Education Technology, Vol. 16, No. 6, 2026

1602

https://doi.org/10.1007/s11423-019-09718-8
https://doi.org/10.1007/s11423-019-09718-8
https://doi.org/10.1108/JARHE-04-2023-0173
https://doi.org/10.1080/10494820.2024.2412063
https://doi.org/10.17275/per.21.22.8.1
https://doi.org/10.3991/ijep.v11i5.21957
https://doi.org/10.30476/IJVLMS.2022.92658.1116
https://doi.org/10.29333/ejmste/12728
https://doi.org/10.1080/10494820.2021.1944219
https://doi.org/10.1080/10494820.2021.1944219


  

students’ performance in mathematics?” EURASIA Journal of 

Mathematics, Science and Technology Education, vol. 19, no. 6, 

em2274, 2023. https://doi.org/10.29333/ejmste/13200 

[11] H. Hendrik and A. Hamzah, “Flipped classroom in programming 

course: A systematic literature review,” International Journal of 

Emerging Technologies in Learning (iJET), vol. 16, no. 2, pp. 220–236, 

2021. https://doi.org/10.3991/ijet.v16i02.15229 

[12] F. T. Lyman, L. Tredway, and M. Purser, “Think-pair-share and 

thinktrix: Standard bearers of student dialogue,” in Contemporary 

Global Perspectives on Cooperative Learning, R. M. Gillies, B. Millis, 

and N. Davidson, Eds. New York, NY, USA: Routledge, 2023, pp. 

124–143. 

[13] R. M. AlAli and A. A. Al-Barakat, “Constructing and developing a 

scale for assessing language teachers’ performance in integrating 

reflective thinking skills within primary reading learning 

environments,” Forum for Linguistic Studies, vol. 6, no. 6, pp. 194–210, 

2024. 

[14] A. A. Al-Barakat, O. M. Al-Hassan, R. M. AlAli, K. M. Al-Saud, and 

Y. Z. Aboud, “Beyond the pencil: Blogging for better written 

expression in the primary classroom,” International Journal of 

Information and Education Technology, vol. 15, no. 7, pp. 1460–1467, 

2025. 

[15] R. F. Bataineh, A. M. Kadhim, R. M. Alali, A. M. Zaher, and Y. Z. 

Aboud, “Nurturing young minds: SWOM-based reading as a catalyst 

for reflective thinking in early childhood,” International Journal of 

Learning, Teaching and Educational Research, vol. 24, no. 7, pp. 

1000–1019, 2025. 

[16] O. M. Al-Hassan, L. M. Alhasan, R. M. AlAli, K. M. Al-Saud, and N. 

A. Ibrahim, “Enhancing early childhood mathematics skills learning 

through digital game-based learning,” International Journal of 

Learning, Teaching and Educational Research, vol. 24, no. 2, pp. 

186–205, 2025. 

[17] ISTE, National Educational Technology Standards for Teachers, 2nd 

ed., Washington, DC, USA: International Society for Technology in 

Education, 2008. 

[18] K. Lee and Y. Lai, “Facilitating higher-order thinking with the flipped 

classroom model: A student teacher’s experience in a Hong Kong 

secondary school,” Research and Practice in Technology Enhanced 

Learning, vol. 12, no. 8, 2017. https://doi.org/10.1186/s41039 

-017-0048-6 

[19] E. P. Jones, A. E. Wahlquist, M. Hortman, and C. S. Wisniewski, 

“Motivating students to engage in preparation for flipped classrooms 

by using embedded quizzes in pre-class videos,” Innovations in 

Pharmacy, vol. 12, no. 1, pp. 6–7, 2021. https://doi.org/10.24926/ 

iip.v12i1.3353 

[20] G. Y. M. Kao and C. A. Ruan, “Designing and evaluating a high 

interactive augmented reality system for programming learning,” 

Computers in Human Behavior, vol. 132, 107245, 2022. 

https://doi.org/10.1016/j.chb.2022.107245 

[21] Y.-C. Kuo and M.-J. Zhuo, “The effect of flipped classroom integrated 

with the POEWSQ learning model on programming learning,” Applied 

Sciences, vol. 14, no. 22, 10468, 2024. https://doi.org/10.3390/ 

app142210468 

[22] H. Özer, S. Kanbul, and F. Özdamli, “Effects of the gamification 

supported flipped classroom model on the attitudes and opinions 

regarding game-coding education,” International Journal of Emerging 

Technologies in Learning (iJET), vol. 13, no. 1, pp. 109–123, 2018. 

https://doi.org/10.3991/ijet.v13i01.7634 

[23] R. S. Paiva, A. P. Costa, and L. P. Reis, “Selection of critical and 

creative thinking assessment instrument: Systematic review of the 

literature,” Cadernos de Educação, Tecnologia e Sociedade, vol. 18, 

no. 2, pp. 603–625, 2024. 

[24] R. AlAli, O. Al-Hassan, A. Al-Barakat, A. Zaher, and S. Saleh, “A 

study on the impact of flipped classroom strategy on improving reading 

comprehension among primary school pupils,” Forum for Linguistic 

Studies, vol. 6, no. 6, pp. 1043–1058, 2024. 

[25] G. S. Pratama and H. Retnawati, “Urgency of Higher Order Thinking 

Skills (HOTS) content analysis in mathematics textbook,” in Journal 

of Physics: Conference Series, vol. 1097, no. 1, 012147, 2018. 

https://doi.org/10.1088/1742-6596/1097/1/012147 

[26] R. H. Ristanto, E. Kristiani, and E. Lisanti, “Flipped Classroom-Digital 

Game-Based Learning (FC-DGBL): Enhancing genetics conceptual 

understanding of students in bilingual programme,” Journal of Turkish 

Science Education, vol. 19, no. 1, pp. 332–352, 2022. 

https://doi.org/10.36681/tused.2022.124 

[27] S. Suherman and T. Vidákovich, “Assessment of mathematical 

creative thinking: A systematic review,” Thinking Skills and Creativity, 

vol. 44, 101019, 2022. 

[28] A. A. Al-Barakat, R. M. AlAli, O. M. Al-Hassan, and K. M. Al-Saud, 

“Unleashing creative writing in language classrooms through the 

power of predictive learning strategy,” Journal of Curriculum and 

Teaching, vol. 14, no. 2, pp. 1–12, 2025. 

[29] A. Taşpolat, F. Özdamli, and E. Soykan, “Programming language 

training with the flipped classroom model,” SAGE Open, vol. 11, no. 2, 

pp. 1–17, 2021. https://doi.org/10.1177/21582440211021403 

[30] L. C. Tien, S. Y. Lin, H. Yin, and J. C. Chang, “The impact of a flipped 

classroom on the creativity of students in a cake decorating art club,” 

Frontiers in Psychology, vol. 11, 533187, 2020. 

https://doi.org/10.3389/fpsyg.2020.533187 

[31] A. A. Al-Barakat, O. M. Al-Hassan, R. M. AlAli, K. M. Al-Saud, and 

N. A. Ibrahim, “Revolutionizing writing learning: How electronic 

blogs contribute to enhancing writing expression skills in primary 

school pupils,” International Journal of Learning, Teaching and 

Educational Research, vol. 24, no. 4, pp. 661–675, 2025. 

[32] I. Aldalur, U. Markiegi, M. Iturbe, I. Roman, and M. Illarramendi, “An 

experience in the implementation of the flipped classroom instructional 

model in the computer science degree,” Computer Applications in 

Engineering Education, vol. 6, no. 4, e12754, 2024. 

https://doi.org/10.1002/eng2.12754 

[33] D. K. Annan, D. G. Onodipe, and D. A. Stephenson, “Using 

student-created content videos in flipped learning to enhance student 

higher-order thinking skills, engagement, and satisfaction,” Journal of 

Education & Social Policy, vol. 6, no. 3, pp. 22–31, 

2019. https://doi.org/10.30845/jesp.v6n3p4 

[34] E. M. Kanaan, A. M. Kadhim, B. A. Alakashee, Y. Z. Aboud, and M. 

M. Helali, “Digital kinetic storytelling as an innovative strategy for 

enhancing language learning in early childhood classrooms,” 

International Journal of Learning, Teaching and Educational 

Research, vol. 24, no. 8, pp. 497–516, 2025. 

[35] N. H. Kiang and M. M. Yunus, “What do Malaysian ESL teachers 

think about flipped classroom?” International Journal of Learning, 

Teaching and Educational Research, vol. 20, no. 3, pp. 117–131, 2021. 

https://doi.org/10.26803/ijlter.20.3.8 

[36] S. C. Kong, “Developing information literacy and critical thinking 

skills through domain knowledge learning in digital classrooms: An 

experience of practicing flipped classroom strategy,” Computers & 

Education, vol. 78, pp. 160–173, 2014. 

https://doi.org/10.1016/j.compedu.2014.05.009 

[37] G. Li, R. Chu, and T. Tang, “Creativity self-assessments in design 

education: A systematic review,” Thinking Skills and Creativity, vol. 

52, no. 1, 101494, 2024. 

[38] C. K. Lo and K. F. Hew, “A critical review of flipped classroom 

challenges in K–12 education: Possible solutions and 

recommendations for future research,” Research and Practice in 

Technology Enhanced Learning, vol. 12, no. 4, pp. 1–22, 2017. 

https://doi.org/10.1186/s41039-016-0044-2 

[39] C. K. Lo and K. F. Hew, “Student engagement in mathematics flipped 

classrooms: Implications of journal publications from 2011 to 2020,” 

Frontiers in Psychology, vol. 12, pp. 1–17, 2021. 

https://doi.org/10.3389/fpsyg.2021.610134 

[40] H. K. Ngo and M. M. Yunus, “What do Malaysian ESL teachers think 

about flipped classroom?” International Journal of Learning, 

Teaching and Educational Research, vol. 20, no. 3, pp. 117–131, n.d. 

https://doi.org/10.26803/ijlter.20.3.8 

[41] T. Trust and E. Pektas, “Using the ADDIE model and Universal design 

for learning principles to develop an open online course for teacher 

professional development,” Journal of Digital Learning in Teacher 

Education, vol. 34, no. 4, pp. 219–233, 2018. 

https://doi.org/10.1080/21532974.2018.1494521 

[42] F. M. Türker, “Design process for online websites created for teaching 

Turkish as a foreign language in web-based environments,” 

Educational Research and Reviews, vol. 11, no. 8, pp. 642–655, 2016. 

https://doi.org/10.5897/ERR2015.2511 

[43] E. Ugwoke, N. Edeh, and J. Ezemma, “Effect of flipped classroom on 

learning management systems and face-to-face learning environments 

on students’ gender, interest and achievement in accounting,” Library 

Philosophy and Practice, vol. 2018, pp. 1–19, 2018. 

https://digitalcommons.unl.edu/libphilprac/2002 

[44] M. F. Wasriep, “Enhancing the 21st century learning through the 

flipped classroom approach: A science teacher’s perspectives,” Asia 

Proceedings of Social Sciences, vol. 4, no. 2, pp. 121–124, 2019. 

https://doi.org/10.31580/apss.v4i2.761 

[45] Z. Zakiyah, K. Karlimah, and S. Hidayat, “Fostering creative 

mathematical thinking with a flipped classroom approach,” Indomath: 

Indonesian Mathematics Education, vol. 6, no. 2, pp. 130–140, 2023. 

https://www.indomath.org/index.php/indomath/article/view/65 

[46] R. AlAli and A. Al-Barakat, “Effectiveness of augmented reality 

technology in enhancing primary school students’ acquisition of 

creative reading skills,” Journal of Curriculum and Teaching, vol. 13, 

no. 5, pp. 344–356, 2024. 

International Journal of Information and Education Technology, Vol. 16, No. 6, 2026

1603

https://doi.org/10.29333/ejmste/13200
https://doi.org/10.3991/ijet.v16i02.15229
https://doi.org/10.1186/s41039-017-0048-6
https://doi.org/10.1186/s41039-017-0048-6
https://doi.org/10.24926/iip.v12i1.3353
https://doi.org/10.24926/iip.v12i1.3353
https://doi.org/10.1016/j.chb.2022.107245
https://doi.org/10.3390/app142210468
https://doi.org/10.3390/app142210468
https://doi.org/10.3991/ijet.v13i01.7634
https://doi.org/10.1088/1742-6596/1097/1/012147
https://doi.org/10.36681/tused.2022.124
https://doi.org/10.1177/21582440211021403
https://doi.org/10.3389/fpsyg.2020.533187
https://doi.org/10.1002/eng2.12754
https://doi.org/10.30845/jesp.v6n3p4
https://doi.org/10.26803/ijlter.20.3.8
https://doi.org/10.1016/j.compedu.2014.05.009
https://doi.org/10.1186/s41039-016-0044-2
https://doi.org/10.3389/fpsyg.2021.610134
https://doi.org/10.26803/ijlter.20.3.8
https://doi.org/10.1080/21532974.2018.1494521
https://doi.org/10.5897/ERR2015.2511
https://digitalcommons.unl.edu/libphilprac/2002
https://doi.org/10.31580/apss.v4i2.761
https://www.indomath.org/index.php/indomath/article/view/65


  

[47] A. A. Al-Barakat, R. M. Alali, R. F. Bataineh, and A. M. Zaher, 

“Unlocking language: EFL teachers’ perspectives on constructivist 

philosophy in practice,” Xlinguae, vol. 18, no. 3, pp. 18–32, 2025. 

[48] A. A. Al-Barakat, O. M. Al-Hassan, R. M. AlAli, M. M. Al-Hassan, 

and R. A. Al Sharief, “Role of female teachers of childhood education 

in directing children towards effective use of smart devices,” 

Education and Information Technologies, vol. 28, no. 6, pp. 

7065–7087, 2023. 

[49] M. Bond, “Facilitating student engagement through the flipped 

learning approach in K-12: A systematic review,” Computers & 

Education, vol. 151, 103819, 2020. https://doi.org/10.1016/j.com 

pedu.2020.103819 

[50] M. Masood, K. Samaila, and K. T. Chau, “Application of SQQ-based 

flipped classroom model on students’ achievement and engagement in 

ICT course,” Mediterranean Journal of Social & Behavioral Research, 

vol. 6, no. 1, pp. 21–26, 2022. https://doi.org/10.30935/mjosbr/11527 

[51] NCIEA, Measuring Student Success Skills: A Review of the Literature 

on Creative Thinking, Dover, NH, USA: National Center for the 

Improvement of Educational Assessment, 2023. 

[52] H. Dalbani, S. Eissa, S. F. Syed-Ahmad, and N. Almusharraf, 

“Transitioning to flipped classrooms: Instructors’ perspectives,” 

Sustainability, vol. 14, no. 20, 13426, 2022. https://doi.org/10. 

3390/su142013426 

[53] A. Singh, H. P. Singh, F. Alam, and V. Agrawal, “Role of education, 

training, and e-learning in sustainable employment generation and 

social empowerment in Saudi Arabia,” Sustainability, vol. 14, no. 14, 

8822, 2022. https://doi.org/10.3390/su14148822 

[54] H. D. Ahmed and G. Asiksoy, “The effects of gamified flipped learning 

method on student’s innovation skills, self-efficacy towards virtual 

physics lab course and perceptions,” Sustainability, vol. 13, no. 18, 

10163, 2021. https://doi.org/10.3390/su131810163 

[55] L. Abeysekera and P. Dawson, “Motivation and cognitive load in the 

flipped classroom: Definition, rationale, and a call for research,” 

Higher Education Research & Development, vol. 34, no. 1, pp. 1–14, 

2014. https://doi.org/10.1080/07294360.2014.934336 

[56] S. McLean, S. M. Attardi, L. Faden, and M. Goldszmidt, “Flipped 

classrooms and student learning: Not just surface gains,” Advances in 

Physiology Education, vol. 40, no. 1, pp. 47–55, 2016. 

https://doi.org/10.1152/advan.00098.2015 

[57] M. F. Hawamdeh, M. M. B. Khaled, A. A. Al-Barakat, and R. M. Alali, 

“The effectiveness of Classpoint technology in developing reading 

comprehension skills among non-native Arabic speakers,” 

International Journal of Information and Education Technology, vol. 

15, no. 1, pp. 39–48, 2025. 

[58] M. Mustapha and N. Abdullah, “The effects of flipped classroom 

teaching method on science students’ higher order thinking skills, 

engagement and satisfaction,” International Journal of Research and 

Innovation in Social Science (IJRISS), vol. 8, Special Issue on 

Education, 2024. https://doi.org/10.47772/IJRISS 

[59] K. Nadarajan, A. Abdullah, N. Alhassora, N. Ibrahim, J. Surif, D. Ali, 

and M. Hamzah, “The effectiveness of a technology-based isometrical 

transformation flipped classroom learning strategy in improving 

students’ higher order thinking skills,” IEEE Access, vol. 11, pp. 

4155–4172, 2023. https://doi.org/10.1109/ACCESS.2022.3230860 

[60] R. Martínez-Jiménez and M. C. Ruiz-Jiménez, “Improving students’ 

satisfaction and learning performance using flipped classroom,” The 

International Journal of Management Education, vol. 18, no. 3, 

100422, 2020. https://doi.org/10.1016/j.ijme.2020.100422 

[61] R. Branch, Instructional Design: The ADDIE Approach, 1st ed. New 

York, NY, USA: Springer Verlag, 2009. 

[62] V. Jusas et al., “Models for administration to ensure the successful 

transition to distance learning during the pandemic,” Sustainability, vol. 

13, no. 9, 4751, 2021. https://doi.org/10.3390/su13094751 

 

Copyright © 2026 by the authors. This is an open access article distributed 

under the Creative Commons Attribution License which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original 

work is properly cited (CC BY 4.0). 

 

 

 

International Journal of Information and Education Technology, Vol. 16, No. 6, 2026

1604

https://doi.org/10.1016/j.compedu.2020.103819
https://doi.org/10.1016/j.compedu.2020.103819
https://doi.org/10.30935/mjosbr/11527
https://doi.org/10.3390/su142013426
https://doi.org/10.3390/su142013426
https://doi.org/10.3390/su14148822
https://doi.org/10.3390/su131810163
https://doi.org/10.1080/07294360.2014.934336
https://doi.org/10.1152/advan.00098.2015
https://doi.org/10.47772/IJRISS
https://doi.org/10.1109/ACCESS.2022.3230860
https://doi.org/10.1016/j.ijme.2020.100422
https://doi.org/10.3390/su13094751
https://creativecommons.org/licenses/by/4.0/

	IJIET-V16N6-2624-IJIET-19283



