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Abstract: In reality, the flipped classroom has gained popularity as a modern way of structuring teaching, where lectures move from in-class procedures to digitally-based assignments, freeing up the debate, and practice exercises class time. Therefore, it is essential to implement and analyze a way of teaching that will improve student performance. The paper aims to develop a model of the method of teaching science in Iraqi schools, and to assess whether teaching flipped classroom affects the achievement, motivation, and creative thinking of students by using the methodology of Multi-Criteria Decision Making (MCDM) in the Analytic Hierarchy Process (AHP). The AHP approach includes several steps, including setting assessment criteria and their weights, and by assessing the methodology of the flipped classroom as compared to the conventional cognitive learning process. An experiment was carried out in Iraqi secondary schools to examine the attitude of the students towards the subject of Chemistry. The findings have indicated that the students and teachers favored flipped classroom learning more than conventional cognitive learning. The study took the following parameters compared to the traditional approach: teaching techniques, learning flexibility, teaching aids effectiveness, student participation and working environment. This paper indicates that the teachers in Iraqi schools will be able to improve and do more preparation to shift towards flipped learning in the classroom.
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1  Introduction

Since its beginning, the learning systems at schools and universities have adopted the traditional education system. The students are educated based on teacher-centered learning, entirely through lecturing, laboratory work with the ‘chalk and talk’ and tutorial sessions in a traditional classroom [1,2]. Reference [3] stated that, apart from the mid-term test and quizzes, the majority of the lecturer’s time in the conventional class was spent on lectures as well as solving problems of a textbook sort, with the solutions copied from the board by the students. Since 2000, the academics have developed modules for the subjects delivered to the students in order to change the way of learning and teaching. The aim is to shift from a lecturer-centered to a student-centered learning, allowing a clear method in covering the course schedule as well as involving the students in the classroom [4,5]. According to [6], learning for development in the 21st century will eventually become crucial for any type of education system to survive in an age of rapid modern technology. Therefore, the objective of a teacher is to prepare students to be professionals able to successfully find employment. It is not just important to educate students in the fields of modern technologies, models, techniques, and processes, but also to develop their social skills, communication capabilities, competitive nature and the ability to work together in a team, often the case in many job environments [7–9].

A flipped classroom is a learning environment currently being studied worldwide by the teachers. It means that activities usually happening in the class are now taking place outside the class, as well as vice versa [10,11]. Reference [12] argued that while students listen and take notes, the instructor no longer needs to speak for 1 or 2 h, they can use them entirely for discussion and problem-solving with students in-class time. Besides, Al-Rowais et al. [13] has done work on flipped classrooms to look at perception, motivation, commitment, accomplishment, and active learning. Reference [14] reported that the flipped classroom was a reorganization of the classroom environment and home activities. For that reason, the lecturer can reduce the quantity of time spent in the school on lecturing, opening class time for using active learning strategies such as discussion and problem-solving among students in the existence of lecturer [15,16]. However, Reference [17] found that online modules instructed students had higher ethical decisions compared to traditional classes taught students. Reference [11] stated that the findings reveal that the video lecture is the perceptions of the students on pre-classroom learning material that ranks as high as possible. Additionally, the study showed that the pre-classroom learning experience motivates the learning interest of the students as well as strengthens their comprehension of the learning context.

The Universidad Católica de Temuco Center for Teaching Growth and Innovation in Chile has developed a course transformation model that aims to enhance the learning outcomes and attitudes of students towards STEM undergraduate courses. Such courses have historically been marked by high failure rates and students’ low satisfaction levels. The model takes into account students’ learning needs in the context of a competence-based higher education institution and the high level of socio-academic vulnerability of students (housing conditions, family income, University Selection test scores, etc.) [18]. This model is focused on the implementation of learning activities and student-centered teaching, with a specific emphasis on improving problem-solving, study skills, and linking the pedagogical process to real-world situations [16]. Reference [19] have created a flipped classroom teaching assessment framework based on the CIPP model, which can direct educational decision-makers to perform a thorough evaluation of the flipped classroom teaching method from multiple dimensions. Starting in the early twentieth century, work on critical thought in foreign countries began to gain popularity in the 1960s. Educators began exploring the use of critical thinking in teaching in the 1980s and enabled substantial research. The literature indicates that the flipped teaching paradigm offers both opportunities and challenges. To date, however, only a few studies have examined the learning outcomes and difficulties of the flipped classrooms [4].

The impact of modernization is a significant issue for Iraqi society. Everything is evolving, and so the teacher and the method of teaching will have to adapt to keep up with the changes. Some of these technological advances lead to a period in the field of education that requires some revolution. All of this includes the implementation of new teaching strategies focused on various techniques to evaluate and classify for more effective instruction. We, therefore, suggested the Analytical Hierarchy Process (AHP) test teaching strategies, which included conventional learning (face-to-face learning) and flipped learning in the classroom.

The AHP is a concept of measurement for handling with measurable and intangible criteria or attributes that have applied to various areas, such as decision theory and conflict resolution [18,20,21]. Reference [22] stated that the AHP method has widely applied in many fields, and it is a good and great solution for analyzing and solving complex decision problems with multiple criteria. The AHP method is flexible and efficient in the decision-making process. The technique is useful in establishing priorities (relative weight) by decision-makers to each benchmark through pairwise comparison. Also, it is making the most efficient or the best decision when both quantitative and qualitative aspects of a decision need to be considered [23–25]. Also, the AHP technique is particularly easy to utilize when it implemented as decision support software. However, to date, only scant studies have assessed the flipped classroom using multi-criteria decision-making as well as evaluating the flipped classroom by the AHP technique.

This paper presents a study that aims to capture additional aspects of education that supplement student’s expertise and also encourage them to learn new things more efficiently. A model is developed for a different method for teaching science, especially chemistry in Iraqi schools. The rationale behind this research study is to explore in-depth the theoretical foundations, concepts, and definitions of what flipped classroom learning are all around. A sample of secondary school’s boys is selected randomly and divided into two groups for experimental evaluation. All this is to expose, explore, and explain the effect of both types of learning on the level of achievement, motivation, and creative thinking.

This study also examined the potential of applying AHP to the ranking of teaching methods based on expert evaluation under multiple criteria relevant to this field. The criteria weights are obtained via AHP processes to be used then in the ranking of alternatives or in comparing between traditional learning and flipped classroom learning. The AHP includes multiple measures that include setting assessment criteria and their weights, then assessing the flipped classroom methodology compared to the conventional method of learning. This paper demonstrates that in the case of a flipped classroom, all attributes or parameters compare very well with the traditional system. Review of our criteria, which are essential for any active learning, showed that the methods used in the flipped classroom have good potential to expand. The research structure is as follows; the plans are discussed in the next section, including a comprehensive explanation of the AHP approach and supported by results and discussions in Section 3. The last part concludes the study.

2  Data and Methodology

We proposed a research model for analyzing a collection of boys’ schools focused on Iraqi society to evaluate the after-effects of flipped classroom learning to assess the students’ creative thinking, motivation, and achievement. The model is designed to analyze the consequences of flipped classroom learning for teaching methodologies in Iraqi schools in order to validate the attitude of the student towards the subject of science, especially in the field of chemistry. Regarding empirical research, the goal was to establish whether and under what circumstances flipped classroom learning was more effective than traditional cognitive learning alone.

A set of 70 students of secondary schools exclusively for boys was selected randomly and divided into two groups equally (each team consists of 35 students), experimental groups and control groups to analyze them. One group is taught with a traditional cognitive approach, while another is prepared using the flipped classroom technique along with some quizzes to promote the competitive environment. Both groups discussed the same material and used the same tests. The learning activities of groups were impacted through different methodologies with a teaching period of two weeks and three lessons per week.

In this respect, we proposed five criteria with their description concerning active learning based on literature and validated by experts from professional practice. Tab. 1 describes the various assessment criteria used to rank the teaching methodologies available.

Table 1: Evaluation criteria with its description
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The evaluation of the study is done about five criteria by taking the feedback of six experts in this field involved in the experiment through questionnaires. The gathered data came through two sets of inquiries from the experts. In the first collection, the decision-makers were asked to use simple linguistic terminology, as shown in Tab. 2, to determine the relative importance of the criteria. Whereas, the second collection of the questionnaire is concerned with the ranking of each teaching method (alternatives; traditional and flipped learning) under each approach. In this regard, we employed the AHP technique for the assessment of criteria weights and alternatives rating. A normalized weight is obtained for every teaching method using the AHP technique based on their usage and significance in the teaching methods for all the criteria.

Table 2: Saaty’s nine-point scale of relative importance
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Saaty in [26,27] had proposed the AHP technique. It is a robust multi-criteria decision-making approach used to examine complex and unstructured problems in various decision-making circumstances, including, but not limited to, health, agriculture, education, and many application areas [18,28]. The key feature of this method is the use of pairwise comparisons, the comparison of alternatives on the different attributes, and the measurement of weights of the attributes [29]. In a pairwise comparison, this technique uses the judgment of a decision-maker, using the nine-point scale of Saaty as given in Tab. 2. The vast experience and in-depth knowledge of the decision-maker relating to the problem help in a paired comparison [30,31].

AHP is used to assess, rank and select based on a wide variety of alternatives to the decisions, to make a decision making depends on a systematic and numerical process. Typically this method makes it easier to evaluate the relative weights of each criterion compared to the others. The AHP procedure requires four phases.

Decompose the problem into a hierarchy, as displayed in Fig. 1.
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Figure 1: Structuring a hierarchy

Gather feedback of trade-off information by paired comparison of elements of the decision. The different criteria that form a single hierarchy can be transformed into a matrix structure to construct a comparison matrix.

Using the term ‘Eigenvalue’ to determine the relative weight of the criteria of the hierarchy. The own principal value of Lambda max [image: images] can be determined in Eq. (1) as follows:
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Criteria weights are obtained through a mixture of relative weights to allow an aggregate comparison of all alternatives. As a metric of consistency, the Consistency Index (CI) is derived from the following Eq. (2), where [image: images] is the significant eigenvalue matrix, and n is the number of classes.
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To regulate the assessment and scale of consistency analysis [19], The consistency ratio (CR), as described by Eq. (3), is calculated as the consistency measure between the comparative matrix of pairs [27].

[image: images]

where the Ratio Index is at RI for different criteria, is as shown in Tab. 3.

Table 3: Random index
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The consistency value should be less than 0.1 [32]; otherwise, the weights of individual themes should be allocated, revalued, and recalculated. The CR values are within acceptable limits for the different layers and their respective groups, and thus imply the degree of consistency in the matrix in a pair type. AHP technique typically has a range of significant advantages. For instance, for decision-makers, this is a reasonably easy way. Also, AHP requires no complex mathematical operations and functions on principles of decomposition, collecting information for pair comparison, and generating and synthesizing priorities for vectors.

3  Results

3.1 Normalized Weights for Criteria

Once the hierarchical structure has been constructed, the relative contribution of each criterion is obtained through a paired comparison from each decision-maker using the Saaty scale, as shown in Tab. 2. In the AHP procedure, the opinion of an expert is used to obtain final judgments. The decision-makers’ input plays a significant role in getting the comparison pairwise. A single decision-maker is usually assumed to be appropriate to offer a decision in the AHP method. Sole decision-makers, however, can provide an uncertain judgment sometimes. Community group decision-making can be employed to reduce this dubious judgment. In this paper, six decision-makers took part in making a paired comparison based on their experience in teaching methodologies, and this can be a great help in making a biased less decision. After that, six matrices of pairwise comparisons were established for the criteria based on the judgments provided by each expert. Normalized weight for each test as a result of pairwise comparisons from each respondent is displayed in Fig. 2 as six matrices. Each matrix includes the judgments from each expert along with the normalized weight of each criterion. The evaluation is done by calculating the weights and CR by AHP-OS software [33].
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Figure 2: The expert’s judgments, along with the normalized weight of every criterion

Fig. 2 illustrates the various evaluation criteria with their contributions used to rank the teaching methodologies available. Normalized weight for each criterion weight is obtained using the AHP technique, as shown in Fig. 3, based on its use and importance in the teaching methods.
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Figure 3: The normalized weight of every criterion from each expert

Then the aggregated criteria weights are acquired through averaging the normalized weights to each criterion based on the results from the six matrices using the AHP method. Accordingly, the outcomes of the evaluation have been created, as given in Tab. 4.

Table 4: The final weights of criteria
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For all the criteria, the graphic illustration of result processing is gained by using the AHP method, as illustrated in Fig. 4.
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Figure 4: Normalized weights of all criteria

The graphic shown above confirmed that the potential for adaptation has the most substantial impact index represented in the graphic as working environment criterion with weight equal to 0.286, followed by Teaching Techniques described in the graphic as a second important criterion with weight the same to 0.23.

3.2 Comparative Analysis

After deciding the contributions and weights of the criteria, the ranking of the alternatives is the next step for selecting the best method in teaching methodologies under study. Therefore, each respondent’s decision matrix was defined based on a comparison of the alternatives for each criterion. The decision matrix from each respondent has been established based on comparing the other options concerning every test. Thus, from each expert, five decision matrices were collected and analyzed using the AHP process. The aggregated scores are then obtained by averaging the weights associated with each criterion, as shown in Tab. 5.

Table 5: Averaging the weights of alternatives associated with each criterion
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The final ranking of each teaching method is determined by multiplying every weight of criteria with the values of alternatives. Then, add the result of each row together. Tab. 6 and Fig. 5 represent the ranking and scores of the two teaching methods.

Table 6: Ranking of teaching methods
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Figure 5: Graphical representation of scores for teaching methodologies

Based on Tab. 6, the alternative at first rank is considered as the best maximization of expected benefits of teaching methods for implementation in the Iraqi schools. The results show that all experts prefer the flipped classroom approach, and it will be the most recommended to the management of the schools.

In conjunction to Tab. 6 and Fig. 5 shows that the slope of changes the method of teaching has increased rapidly from 0.2 to 0.8. The graph also shows that values between 0.6–0.8 is most likely related to flipped learning while all values less than 0.4 are related to traditional learning. At instant, teaching techniques scored 0.83 in case of flipped learning, but it scored 0.17 in traditional learning.

After analyzing our findings, it can be concluded that using flipped classroom learning can have beneficial effects on the output of the student. As a result, our research on a group of Iraqi schoolboys has demonstrated that making them train in the community will dramatically improve their adaptation ability with their teachers’ comparatively less effort.

4  Discussion

The flipped classroom, students, has been provided online access to a series of short video lessons that can be completed at their convenience. At the end of each video, a relatively brief online quiz consists of two to four questions designed to test student interest and knowledge of learning. Until moving to the next video, students had to answer correctly by 80%. The purpose of the quizzes is to gain instant feedback, not classification. The class time is devoted to constructive learning sessions, enabling direct contact with the teachers as students apply their learning to solve graded tasks, assessments, and team case studies. Students initially considered the class structure and design somewhat confusing and were initially hesitant to do so. Such kinds of access to the professor were mostly new to students.

Nevertheless, as the students began to see the teacher as a facilitator rather than an educator, they gradually became confident, asking questions for a better understanding of them. The trend of utilizing flipped classroom as a teaching and learning tool is rapidly broadening into education. The correct choice of implementing modern technology will avoid technical problems and obstacles to avoid the pitfall of remote learning and technology. The research tries to suggest a flipped classroom evaluation for better attainments and positive class interaction. The findings of the investigation emphasized several critical issues and criteria for integrating/implementing a flipped classroom technology option. The article can also be specified that the pedagogical effect of teachers and students on teaching and learning are playing a significant role in selecting the appropriate modern learning technology. This study also confirms the significance of having flexible online applications to take advantage of such technology. This research was then implemented in the flipped classroom to ensure that students have become able to effectively use ICT in watching video lectures from anywhere before attending the class.

5  Conclusion

From the research that has been carried out, it is possible to conclude that the proposed quality assessment strategy has improved by the original AHP technique to establish quality criteria weights. This method is applied in the real circumstances when educational institutions have to decide on the use of specific learning activities for improving their teaching and learning systems. The findings of the present study indicated that the use of a flipped classroom learning method in science classes in Iraqi schools would improve the teaching of chemistry and has affected students’ achievement goals. The research will now reveal some guidelines for supervisors, teachers, and administrators to develop science teaching and overall development of student performance. Consequently, the flipped learning approach should be used by teachers as a new teaching method in Iraqi schools, especially when suitability and possibility can prove to match the characteristics of students. The proposed method is ready to apply forward in practice. Based on the promising findings presented in this paper, work on the remaining issues, e.g., students’ feedback, is continuing and will be presented in future articles.
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